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Summary of Issues: Determination of Tariff of Mauda Super Thermal Power

Station Stage-l (1000 MW) for the period 2024-29

{In compliance with CERC notice dated 07.06.2024)

The major highlights of the Tarff Petition for Mauda Super Thermal Power Station

Stage-l (1000 MW) for determination of tariff for the period 2024-29 are as follows:

1. The present petition is being filed under Section 62 and 79 (1) (a) of the Electricity
Act, 2003 read with Chapter-lll of the Central Electncity Regulatory Commission
(Conduct of Business) Regulations, 2023 and Chapter-3, Regulation-8 of Central
Electncity Regulatory Commussion (Terms and Conditions of Tanif) Regulations,
2024 for determination of tarff of Mauda Super Thermal Power Station Stage-|
(1000 MW) (hereinafter referred as “Mauda-I") for the 2024-29 based on projected
expenditures for the said period.

2. Mauda-l s located at district Nagpur of Maharashtra. The generating station
comprises 02 (two) umits of 500 MW capacity each, with date of commercial
operation (COD) of Unit-1 as 11.03.2013 and that of Unit-2 as 30.03 2014

3. The power generated from Mauda-l is being supplied to various discoms as per
MoP allocation and respective PPAs including Madhya Pradesh Power
Management Company Limited, Maharashtra Siate Electricity Distribution
Company, Gujarat Ura Vikas Nigam Limited Chhatlisgarh State Power
Distribution Co. Lid., Electricity Department - Government of Goa, Dadra and
Nagar haveli and Daman and Diu Power Distnbution Corporation Limited
(DNHDDPDCL).

4. The tariff for Mauda-| for the period 2019-24 was determined by the Hon'ble
Commission vide order dated 14.11.2022 in Petiton No. 437/GT/2020.
Subsequently, the petitioner has filed a separate true up petition for the 2019-24
period for revision of tariff in line with the applicable provisions of Tariff Regulations
2019 Accordingly, the opening capital cost as on 01.04 2024 has been considered
the same as closing capital cost as on 31.03.2024 as per the said true-up petition,
ie. Re 672272 Cr.



5. The tanff of Mauda-l and supplementary tariff for the CM System far the tariff penod
2024-29 based on projecied expenditures for the period 2024-29 15 annexed with
the petition as per provisions of Regulation 10 of CERC Tariff Regulations 2024.

6. The projected additional capital expenditures on cash basis for FY 24-25, FY 25-
26, FY 26-2T7, FY 27-28 and FY 28-29 are Rs 21.32 Cr, Rs 27.80 Cr, Rs 20.77 Cr,
Rs 2.97 Cr and Rs 4 .38 Cr respectively amounting to total of Rs 77.24 Cr for the
pericd 2024-29. The same has been depicted year wise in Form 9 of the Appendix-
| along with applicable regulations and justification for the claims. Supporting
documents wherever applicable have also been annexed in the Petition. It is
humbly requested to approve the projecied Additional Capital expenditure dunng
the 2024-29 period.

7. The Petitioner has also provided the estimated water charges, security expenses
and ash transportation expenses in Form-3A of Appendix-l. The Hon'ble
Commission may be pleased to allow the same subject to retrospective adjustment
based on actuals at the time of truing up. Further, to avoid the interest payment
liability of the beneficianies, it is prayed that the petitioner may be allowed to
recover/ pass on the ash transportation charges on a monthly basis subject to true-
up at the end of the 2024-29 penod.

8. The Petitioner has also prayed in the petition for consideration of Gross Station

Heat Rate in terms of design heat rate and applicable operating margin.

In the light of above submissions and as per the Petition being filed by the Petitioner
for determination of tanff of Mauda Super Thermal Power Station Stage-| (1000 MW),
the Hon'ble Commission may please determine the tariff for the period 2024-29 as per
provisions of Tanff Regulations 2024
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7, Institutional Area, Lodhi Road
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Respondents 1. Madhya Pradesh Power Management
Company Ltd (MPPMCL)
Shakt Bhawan, Vidyut Nagar,
Jabalpur 482 008

2. Maharashtra State Electricity Distribution
Co Lid. (MSEDCL)
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3. Gujarat Unja Vikas Nigam Ltd (GUWNL)
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Vadodara — 380 007

4. Chhattisgarh State Power Distribution Co.
Ltd (CSPDCL)
P.O. Sundar Nagar,
Danganiya, Raipur — 492013



5 Electricity Department
Government of Goa
Vidyut Bhawan, Panaji, Goa

6 Dadra And MNagar Haveli and Daman and
Diu Power Distribution Corporation Limited
(DNHDDPDCLY);
15t & 2™ Foor, Vidyut Bhavan, Silvassa-
396230, DNH, India

The Petitioner humbly states that

1)

2)

3)

The Petitioner herein NTPC Lid. (hereinafter referred to as 'Petitioner or
‘NTPC’), is a company incorporated under provisions of the Company Act, 1956
and a Government Company as defined under Section 2(45) of the Companies
Act, 2013. Further, NTPC is a 'Generating Company’ as defined under Section
2(28) of the Electricity Act, 2003.

In terms of Section 79(1)a) of Electricity Act, 2003, the Hon’ble Commission
has been vested with the functions to regulate the tariff of NTPC, being a
Generating Company owned and controlled by the Central Government. The
regulation of the tanff of NTPC is as provided under Section 79(1){a) read with
Section 61, 62 and 64 of the Electricity Act, 2003 and the Regulations notified
by the Hon’ble Commission in exercise of powers under Section 178 read with
Section 61 of the Electricity Act, 2003.

The Petitioner is having power stations/ projects at different regions and places
in the country. Mauda Super Thermal Power Station Stage-l (1000 MW)
(hereinafter referred to as Mauda-| 15 one such station located in the State of
Maharashira. The power generated from Mauda-l s being supplied to the

respondents herein above.



4)

The Hon'ble Commission has nofified the Central Electricity Regulatory
Commission (Terms & Conditions of Tanff) Regulations, 2024 (hereinafter
Tariff Regulations 2024") which came into force from 01.04.2024, specifying the
terms & conditions and methodology of tanff determination for the period
01.04.2024 to 31.03.2029.

Regulation 9(2) of Tanff Regulations 2024 provides as follows:

2} In case of an existing generafing station or unit thereof, or transmission
system or element thereof, the application shall be made by the generaiing
company or the transmission licensee, as the case may be, by 30.11.2024 |
based on admitted capital cost including additional capital expenditure already
admitted and incurred up to 31.3. 2024 (either based on actual or projected
additional capital expenditure) and eshimated additional capital expenditure for
the respective years of the tanff pertod 2024-29 along with the true up petition
for the peniod 2019-24 in accordance with the CERC (Terms and Conditions of
Tariff) Regulations, 2018,

{3) In case an emission conirol system is required to be installed in the existing
generating station or unit thereof to meet the revised emission standards, an
application shall be made for the determination of supplementary tariff (capacity
charges or energy charge or both) based on the actual capital expenditure dufy
certified by the Auditor™

Further, as submitted in detail in the truing-up petition for 2019-24 period for the
instant Station, the Petitioner has implemented Combustion Modification (CM)
System in the Unit-1 and Unit-2 of the instant Station w.ef 31.03.2021 and
2312 2021 respectively, as part of Emission Control System (ECS) for De-NOx.

In terms of above, the Petitioner is filing the present petition for determination
of tariff for the instant Mauda-| Station and determination of supplementary tariff
for CM System for the period from 01.04.2024 to 31.02.2029 as per the Tanff
Regulations 2024.



8)

L)

The tanff of the Mauda-l for the tanff period 1.4.2019 to 31.3.2024 was
determined by the Hon'ble Commission vide iis order dated 14.11.2022 in
Petition No 437/GT/2020 in accordance with the CERC (Terms & Conditions of
Tariff) Regulations 2019 The petitioner vide affidavit dated 27.11.2024 has filed
a separate true up petition for the period 01.04.201% to 31.03.2024 for revision

of tarff in line with the applicable provisions of Tanff Regulations 2019,

It is submitted that Hon'ble Commission vide order dated 14.11.2022 in Petition
no 437/GT/2020 has allowed a capital cost of Rs 6684.10 Cr as on 31.03.2024
based on the admitted projected capital expenditure for the 2019-24 perniod. It
is also pertinent to note that subsequent to the said Order dated 14.11.2022 for
2019-24 period, the Hon'ble Commission vide Order dated 01.052024 in
Petition No 10/RP/2023 in 383/GT/2020, i.e. Review Petition in the Order issued
for truing-up of tanff of the instant Station for the period 2014-19, revised the
closing capital cost as on 31.03.2019 to Rs 6638.67 Cr. Further, the actual
closing capital cost as on 31.03.2024 has been worked out in the foresaid true-
up petition as Rs 6722 72 Cr based on the actual expenditure after truing up
exercise for the period 2019-24 Accordingly, the Petitioner has adjusted an
amount of Rs 3866 Cr to the admitted capital cost as on 31.03.2024 and
accordingly the opening capital cost as on (01 04 2024 has been considered as
Rs 6722 72 Grin the instant petition. The Hen'ble Commission may be pleased
to accordingly adopt this adjustment in the admitted capital costas on 31.3.2024
and determine the tariff in the present petition for the period 2024-29.

Further, the actual capital cost for CM System as on 31.03.2024 has been
claimed as Rs 1569 Cr in the truing-up petition for the instant Station for the
2019-24 period and the same has been considered as opening capital cost as
on 01.04.2024 in the instant petition.

The capital cost claimed in the instant petition is based on the opening capital
cost as on 01.04 2024 considered as above and projecied estimated capital
expenditures claimed for the period 2024-29 under Regulation 19, Regulation
25 Regulation 26 and Regulation 102 of the Tariff Regulations, 2024



10)

11)

12)

The Petitioner further respectiully submits that as per Regulation 36(1)(B) of the
Tanff Regulations 2024, the water charges, secunty expenses, ash
transporiation expenses and capital spares consumed for thermal generating
stations are to be allowed separately. The defails in respect of water charges
such as type of cooling water system, rate of water charges, etc. as applicable
for 2023-24 have been furmnished below. Further, water charges for 2024-29
period have been claimed on projection basis based on pertinent factors such
as annual allocation, rate of water charges, etc. and the same may be allowed
in the tariff for the 2024-29 period subject ta retrospective adjustment at the time

of truing-up based on actual water charges paid.

Description Remarks
' Type of Plant | Coal based Thermal Power Plant

Type of cooling water system Closed Circuit Cooling System

Rate of Water charges (Rs/cubic | 12.10
meter)
Total Water Charges for Mauda | Rs 5383 55 lakh
STPS all stages (2320 MW)

(™ For FY 2023-24 as per truing-up petition filed for the instant Station)

Similarly, the Petitioner is claiming the security and ash transportation expenses
based on the estimated expenses for the penod 2024-29 and the same shall be
subject to retrospective adjustment based on actuals at the time of truing up. In
respect of capital spares consumption, it is submitted that the same shall be
claimed at the time of true-up in terms of the proviso to the Reguiation 36(1)(6)

based on actual consumption of spares during the period 2024-29.

However, it i1 submitted that the expenditure towards the ash transportation
charges i1s recurring in nature and the Petitioner has been incurming ash
transporiation expenditure in its stations in the current tariff period also. In case
the same i1s permitted to be recovered after the i1ssuance of the tanff order for
the period 2024-29, there will be additional liability on the beneficiary on account
of the interest payment for the period till the time the tanfi petitions for the period
2024-29 is decided. To avoid the interest payment liability of the beneficiaries,



13)

14)

13)

it is prayed that the petitioner may be allowed to recover/ pass on the ash
transportation charges on a monthly basis subject to true-up at the end of the
2024-29 period.

The petitioner humbly submits that petition no. 227/MP/2024 has been filed by
the petitioner concerning Ash Utilization Expenditure for its stations which is
under active consideration of this Hon'ble Commission and the outcome of the

said petition will be applicable to the instant petition also.

The present petition is filed on the basis of norms specified in the Tanff
Regulations 2024 It is submitted that the petitioner is in the process of installing
the Wet Limestone based FGD for De-50x as part of Emission Control Systems
(ECS) in compliance of the Revised Emission Standards as notified by MOEF
vide notification dated 07.12 2015 as amended. Completion of the schemes in
compliance of revised emission norms will affect the Station APC, Heat Rate,
O&M expenses, water consumption, etc. In addition, the availability of the unit/
station would be also affected due to shutdown of the units for installation of
ECS. The petitioner would be filing the details of the same in terms of the
Regulation 29 of Tanff Regulations 2024.

It is submitted that Hon'ble Commission has prescribed boiler efficiency and
turbine heat rate separately for deriving the unit heat rate where the Unit Heat
Rate is not guaranieed by the suppliers. It is submitted that the instant station
was envisaged dunng the period 2004-09 and equipment including SG and TG
specifications for tendering / award was stipulated considering the boiler
efficiency and the turbine heat rate prescribed by the Hon'ble Commission in
the Tanff Regulations at that time. Based on the same the equipment were
ordered through competitive bidding. it was not possible for the petitioner to
specify the efficiency parameters at the time of finalizing the contracts on the
instant station as per the eficiency parameters specified in Tariff Regulations

2024-29 which are more siringent.

In 2 similar case, Hon'ble Commission in iis order dated 20.02 2014 in Petition

MNo. 160/GT/2012 has considered the design parameters for computing Gross



Heat Rate of the station with appropriate operating margin and has stated as

under:

Quote

“167. As per the guaranteed turbine cycle heat rate of 1945 kCalddVh
and boiler efficiency of 88.5% along with the dewviation of 6.5 % as per
the 2008 Tariff Reguiations, the Gross Heat Rate works out to 2340.59
keal/kWh. Without the margin of Auxiiary consumption of 6.5%, the
Gross Heat Rate works out as 2797.74 keallkWh. In light of this,
achieving a GSHR of 2220 kcal’kWh as per submission of the
respondents T to & is not possible. Also. the EPC contract was finalized
in 2006 and there was no possibility for the petitioner to specify the
Station Heat Rate as per the 2003 Tarnff Regulations. In view of above,
we consider a GSHR of 2340 59 kCal/kWh based on quaranteed turbine
cycle heat rate 1945 kCal/kWh and boiler efficiency of 88.5% with a
deviation of 6.5 % from the guaranteed design value.”

UNQUOTE

Further, Hon'ble Commission vide its order dated 21.04 2022 in petition no
362/GT/2020 while determining tariff of Kahalgaon STP5-1l of NTPC Limited
has relaxed the boiler efficiency for computing Gross Heat Rate of the station

with appropriate operating margin. The same is quoted below:

Quote
*157. Accordingly, the Commission considered the SHR of 2425 kCal /&kWh as
approved for 2009-14 tanff period and in exercise of Power to Relax under
Regulation 54 and Power fo Remave Difficulty under Requlations 55 of Tariff
Regulations, 2014 allowed boiler efficiency of the units of the generating station
below 0.85 for the penod 2014-197

UNQUOTE

Further, if the Petitioner had stipulated mare stringent unit heat rate this would
have increased the capital cost commensurate to the efficiency parameters
sought. The benefit of the lower capital cost due to lower efiiciency parameters
has already been passed onto the beneficianes in terms of lower capital cost. If
now the bailer efficiency for working out the normative heat rate is considered
as 86% instead of the actual design efficiency of 84.1%, the Gross Station Heat
Rate would work out to be 2347 6 kCal/kWh and the operating margin available

9



16)

17)

18)

over the design heat rate would be 2.19 % only which 15 much less than the
operating margin of 4 5% allowed in the Tanff Regulations 2024. Moreover, it is
submitted that boiler efficiency is largely a function of coal quality. In view of
above submission, it is prayed that Gross Siation Heat rate of 240064
kCal/kWh may be allowed based on guaranteed turbine cycle heat rate of 1932
kCallkWh and actual boiler efficiency of 84.10 % with an operating margin of
4.5 % from the guaranteed design value. The tanff computation attached at
Appendix-l is based on considering Station Heat Rate as per design heat rate

with applicable operating margin of 4.5%.

The petitioner has accordingly calculated the tanff and supplementary tanff (for
CI System) for Mauda-| for 2024-29 period based on the above and the same
Is enclosed as Appendix-l and Appendix-l (a) to this petition.

The Petitioner humbly submits that the pay/wage revision for the employees of
the Petitioner will be due w.ef 01.01.2027. Further, the wage/pay revision of
CISF and Kendnya Vidyalaya employees will also be due for revision dunng the
tanff period 2024-29. Regulation-26(1)(8) of CERC (Terms & Conditions of
Tariff) Regulations-2024 provides as below:

‘In the case of a generating company owned by the Central or Siate
Government, the impact on account of implementation of wage or pay revision
shall be allowed at the time of truing up of tanfi.”

In accordance with the above said regulation, the Petitioner craves liberty to
approach the Hon'ble Commission for allowing the impact of Pay/wage revision
of employees of the Petitioner i.e. NTPC Limited, CISF and Kendriya Vidyalaya

(wherever applicable) as additional O&M expenses.

It is submitted that in terms of Regulation 60 (5) of the Tariff Regulations 2024,
the Petitioner is required to furnish details qua providing the details of Landed
Price & Gross Calorific Value ("GCV”") of coal in Form 15. It is further submitted
that the Petitioner in terms of Regulation 40 of the Tanff Regulations 2019 was

10



19)

20)

21)

required to furnish the details for Landed Price & GCV of coal also as per Form
15 of the Tanif Regulations, 2019.

However, in so far as the present Petition is concermned, the Petitioner has
prepared & submitted the data of coal as per Form 15 of the Tariff Regulations,
2019. The same is because of the following reasons:-

(a) This Hon'ble Commission had notified the Tanff Regulations, 2019 on
07.03.2018 and the same was in effect till 31.03.2024.

(b)  The Petiioner being a diligent utility has been seamlessly providing the
said daia of coal in terms of the prescribed format (1.e. Form 15 of
Annexure-l (Part 1)) of the Tarff Regulations, 2019 to this Hon'ble
Commission for computation of Interest on Waorking Capital.

(c)  Thereafter, this Hon'ble Commission on 15.03.2024 notified the Tariff
Regulations, 2024, wherein the format of Form 15 was changed/
amended by this Hon'ble Commission and a new format was placed in
the Tariff Regulations 2024 in the month of June'2024.

(d) By virtue of the said change, the Petitioner has been obligated to furnish
the data of coal for its existing plants month wise for the preceding 12
months ie. for FY 2023-24 for computation of Interest on Warking
Capital.

It is humbly subrmitted that by virtue of the Tanff Regulations, 2024, this Hon'ble
Commission has added a new format/ revised the format of Form-15 which has
not prescribed in the past Tarff Regulations i.e. of 2019. Hence, it is only now
(in the Tariff Regulations 2024 ) that the Petitioner has been obligated to furnish

the data of coal as per the new format of Form-15.

It is respectfully submitted that since the format for Form 15 has been changed
in Tariff Regulations, 2024 and was notified in the month of June'2024, the
Petitioner could not have been aware about the said changes earlier, hence the
Petitioner did not maintain the data required in new format of Form 15 of Tariff
Regulations, 2024

11



27)

23)

24)

25)

26)

Therefare, this Hon'ble Commission may kindly exempt the Petitioner from
fumishing the data of coal in terms of new format of Form 15 of the Tanff
Regulations, 2024 & may be allowed to furnish the details of coal for FY 2023-
24 in terms of the prescribed format of Form-15 of the Tariff Regulations, 2019

In light of the above submissions, it may kindly be noted that no prejudice shall
be caused to any party if the Petitioner is allowed for providing the details of
Landed Price & GCV of coal to this Hon'ble Commission in terms of Form 15 of
the Tarff Regulations, 2019 as the value of Landed Price & GCV of coal will

remains unaffected.

It is submitted that the Petitioner has already paid the requisite filing fee vide
Transaction Id 37chB8ebabZ21538b7b321 on 24 04.2024 for the year 2024-25
and the details of the same have been duly furmished to the Hon'ble
Commission vide our communication did. 27.04.2024. For the subsequent
years, it shall be paid as per the provisions of the CERC (Payment of Fees)
Regulations, 2012 as amended. Further Regulation 94 (1) of Tanff Regulations
2024 provides that the application fee and publication expenses may be allowed
fo be recovered directly from the beneficiaries at the discretion of the Hon'ble
Commission. Accordingly, it is prayed that Hon'ble Commission may be pleased

to allow recover filing fee and publication fee directly from the beneficianes.

It is submitted that the Petitioner has uploaded the copy of the Petition at CERC
site (Saudamini), the access of which is available to all the Respondents
mentioned herein above and therefore the petition stands served to all the
respondents. Further, the petitioner has also posted the Petition on the

company website i.e. www ntpc.co.in

In accordance with the ‘Conduct of Business Regulations 2023 of the Hon'ble
Commission, the Petiioner shall, after filng the tariff petition, publish a notice
about such filing in at least two daily leading digital newspapers one in English
language and another in any of the Indian languages, having wide circulation in
each of the States and Union Territories where the beneficiaries are situated,

as per Form 14 appended to these regulations. Subsequently, the Petitioner

12



shall submit the proof of publications as soft copies of the publications under an
affidawvit through the e-filing portal of the Hon'ble Commission within ocne week
from the date of publication. Further, the Petitioner shall also submit the detail
of expenses incurred for publication of the notice alongwith the prayer for
recovery of Publication Expenses as per Regulation-24 of CERC Tanff
Regulations 2024.

It is submitted that the petitioner is filing this tanff petition subject to the cutcome
of its vanous appeals/ petitions pending before different couris. Besides, the
petitions filed by NTPC for determination of capital base as on 31.03.2024
through true-up exercise are pending before the Hon'ble Commission and
would take some time. The Petitioner, therefore. reserves its right to amend the

tanit petition as per the outcome in such appeals/ petitions, if required.

Prayers

In the hight of the above submissions, the Petitioner, therefore, prays that the

Hon'ble Commission may be pleased to:

1) Approve tariff of Mauda-l STPS and supplementary tanff for its
Combustion Modification (CM) System for the tanff period 01.04 2024 to
31.03.2029.

i) Allow the recovery of fiing fees as & when paid to the Hon'ble
Commission and publication expenses from the beneficiaries.

i) Allow reimbursement of Ash Utlization Charges directly from the
beneficianes on monthly basis, subject to true up.

v) Allow the recovery of pay/wage revision as additional O&M over and
above the normative O&M.

v) Consider station heat rate based on design heat rate with applicable
operating margin.

Vi) Pass any other order as it may deem fit in the circumstances mentioned

above.

Petitioner

Maoida
Date.... ..

13



BEFORE THE CENTRAL ELECTRICITY REGULATORY COMMISSION

NEW DELHI
PETITION NO..................
IN THE MATTER OF : Petition Under Section 62 and 79 (1) (a) of the Electricity

Act, 2003 read with Chapter-Ill of the Central Electricity
Regulatory Commission (Conduct of Business)
Regulations, 2023 and Chapter-3, Regulation-8 of
Central Electricity Regulatory Commission (Terms and
Condiiions of Tariff) Regulations, 2024 for approval of
tariff of Mauda Super Thermal Power Station Stage-|
(1000 MW) for the period from 01.04.2024 to
31.03.2028.

Petitioner: : NTPC Ltd.
NTPC Bhawan
Core-7, Scope Complex
7, Institutional Area, Lodhi Road
New Delhi-110 003

Respondents:
Madhya Pradesh Power Management

Company Limited,
Shakti Bhawan, Vidyut Nagar,
Jabalpur 482 008

and Others

AFFIDAVIT

|, Sameer Kumar Aggarwal, Son of Late Shri B K Aggarwal, aged about 51 years,
working as Additional General Manager (Commercial) in the office of NTPC Limited,
having its registered office at NTPC Bhawan, Scope Complex, Core-7, Lodhi Road,
New Delhi-110003 do hereby solemnly affirm and state as follows:

1. That the deponent is the Additional General Manager (Commercial) of the
Petitioner NTPC Ltd., and is well conversant with the facts and the
circumstances of the case and ther_e_fu_re competent to swear this affidavit,
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3

- That the accompanying Petition under Section 62 and 79 (1) (a) of the
Electricity Act, 2003, has been filed by my authorized representative under my
Instruction and the contents of the same are true and correct to the best of my
knowledge and belief.

3. That the contents as mentioned in the Petition are true and correct based on
the my personal knowledge, belief and records maintained in the office.

4. That the annexures annexed to the Petition are correct and true copies of the
respective originals.

3. That the Deponent has not filed any other Petition or Appeal before any other
forum or court of law with respect to the subject matter of the dispute.

s
wiR mgﬂ'ﬂﬁbw&
Addimﬁq:-n eral M::'-I:E ar (Commercial)

Verification: NTPC LIMITED
I}E'rﬂ ilﬂ ﬂ:rnr-id. r'ﬁ:lna 201 301 (U.F)

Verified at Noida on this ....._. day of November 2024, that the contents of my above

noted affidavit are true and correct to my knowledge and no part of it is false and

nothing material has been concealed therefrom.

%aponant}
SAMEEH AGGARWAL

m o ﬁ‘ﬁi‘* Manager (cgmmam al)

CLIMITED

N
“UABA Eaetar 24 Noldg.2n4 ot fu Py

2 & NOY 2024
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APPENDIX-I
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TARIFF FILING FORMS (THERMAL)

FOR DETERMINATION OF TARIFF
FOR

Mauda STPS Stage-l (2x500 MW)

(From 01.04.2024 TO 31.03.2029)
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Checklist of Main Tariff Forms and other information for tariff filing for Thermal Stations

Form Na. Title of Tariff Filing Form:= (Tharmal) Tick
FOBRAL-1 Summuary of Tarff v
FOBRM-1(IT) Statemant showme clamed capial cost v
FOBRAM -1 (1D Statemant showme Return on Equity v
FORM-2 Plant Charactenstics v
FORMAL-2 Mormatrre parameters considered for tanff computations v
FORAL-3A® Statement showims O&M Expenaes v
FORM- 4 Details of Foreizn loans NA
FORM- 4A Dietails of Foreizn Equity NA
FOBAL-Z Abstract of Admutted Capital Cost for the exmtims Projects v
FORAL-ZA#+ Abstract of Claimad Capital Cost for the existine Projects v
FOBRAL-6 Finaneial Packaze upto COD MA
FOBRAI-7 Details of Project Specific Loans MNA
FORM- 8 Digtails of Allocation of corporate loans to vanous projects v
FOBRA-9A** Summary of Statament of Additiomal Capitalisation clammed durme the penod ¥
FORMA-9 23 Statement of Addiionz] Capitalization after COD v
FOBRAL- 10 Financing of Addional Capitabization v
FORM-11 Calenlation of Depreciation oo original project cost NA
FOBRA-12 Statermsent of Depreciation v
FORM- 13 Calculation of Waighted Averaze Fate of Interest on Actoal Loans v
FORM- 14 Draw Down Schadule for Calculation of IDC & Financins Charzes NA
FOBAL 15 Diatails of Foel for Computation awa;;;‘ Chargas v
FORAL 154 Distails of Seconday Fusl for Computation of Enersy Charges v
FORML- 16 Distails of Limestons for Compuistion of Ensrsy Ciurge Rat= MA
FORAL-17~ Details of Capifal Spares MNA
FORMI- 18~ Mon-Tanff Income NA
FOBRA-19~ Dietails of Water Charges MNA
FORM-20~ Diatails of Statutory Charges MA
PART-
List of Supporting Forms / documents for tariff filing for Thermal Stations
Form No. Title of Tariff Filing Forms { Thermal) Tick
FORM-A Abstract of Capital Cost Estirnates MA
FORM-B Braak-up of Capital Cost for Coal Lisnite bazed projects MNA
FORM-C Break-up of Capital Cost for Gas/Laigued fusl based Projects NA
FORAL-D Break-up of Construction Supphy'Bervice packaszes NA
FORALE Details of vanables | parameters . opticnal package ste. for New Projact MNA
FORAL-F Datails of cost overmm MNA
FORM-G Details of time over run NA
FOBRA-H Statement of Additional Capitahisation durms end of the useful hife NA
FORAM I~ Diatails of Aszets Decapitahzed durms the peniod MA
FORM T~ Feconcihation of Capitabizzfion clammed viz-3-vis books of acconnts NA
FORAM -K~ Statement zhowme details of ems/ aszets works clamed under Excluzions NA
FORM-L Statement of Capatal cost v
FORM-M Statement of Capital Woks m Progress v
FORMA-N Caleulation of Interest on Momaatve Loan v
FORM- O{i)** Computation of Enersy Charges v
FORM-O Caleulation of Interest on Workonz Capatal v
FOBM-P Incidentz] Expenditure up to SCOD and up to Actual COD NA
FOBRA-O Expenditore under different packazes op to SCOD and up to Actual COD MNA
FOBRM-E Actual cash expenditure MNA
FORAL-S Statement of Liahility flow MA
FOBRM-T Summary of 1sz0es nvelred m the petthon v

** Additional Forms
#% Provided vearwize for the period 2024-19
* Shall be provided at trming-up
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List of su ing documents for tariff filing for Thermal Stations

5. No.

Information / Document

Tick

Certificate of incorporation, Certificate for Commencement of Business, Memorandum of
Association. & Articles of Aszsociation | For New Station setup br a company making teriff
application for the frst time to CERC)

A, Station wise and Corporate audited Balance Sheet and Profit & Loss Accounts with all the
Schedules & anmewures on COD of the Station for the new stabion & for the relevant years.

B. Statiom wise and Corporate audited Balance Shest and Profit & Loss Accounts with all the
Schednles & annevures for the existing station for relevant vears.

Copies of relevant loan Asreements

NA

Copies of the approval of Competent Anthority for the Capital Cost and Financial package.

NA

Copies of the Equity participation agreements and necessary approval for the forsizn equity.

NA

Copies of the BPSA/PPA with the beneficianes, if any

NA

Detailed note giving reazons of cost and tims over run, if applicable.

Lizt of supporting documents to be submitted:

a. Detailed Project Report

b. CPM Analysis

c. PERT Chart and Bar Chart

d. Justification for cost and time Chrerrun

MNA

Generating Company shall submit copy of Cost Audit BEeport along with cost accounting records,
cost details, statements, schedulss etc. for the Generating Unit wise [fstage wisze/Station wize/
and subszsquently conzolidated at Company level a= submitted to the Govt of India for fivst two
vears e 2019-20 and 2020-21 at the time of mid-term brue-ap in 2021-27 and for balance period of
tariff period 2019-24 at the tme of final true-up in 2024-23. In case of inital tariff fling the latest
available Cost Audit REeport should be fumished.

Any other relevant information, (Flease specify)

NA

10

Eeconciliation with Balance sheet of any actual additional capitalization and amongst stages of 2
generating stabion

NA

11

BEME iz meintaining the records as per the relevant applicabls Acts. Formats specified herein
may not be suitable to the available mformation with BEMB. BBMB may modify the formats
suitably &5 per available information to them for submission of required information for tariff]

PUrpoEe.

=== Shall be submitted at the time of truing up
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PARTI
FORM- 1
Summary of Tariff
Name of the Petitioner: NTPC Limited
Name of the Generating Station: Mauda-I
Place (Region/District/State): Western Region/ Nagpur/ Maharashtra
Amount in Rs, Lakhs|
; i Existing o i
Particulars Unit 2023 ,.;‘ 1024-25 2025-26 1026-27 2027-28 2028-29
2 3 4 5 ] 7 8 9
Depreciation Rs Lakh 34.128.04 34301.94 34.427.07 15.533.08 15.626.23 15.657.82
Interest on Loan Rs Lakh 10.700:89 214354 5,806.39 4.209.89 3,006.85 1,755 86
Retorn on Equity Rz Lakh 3747002 3765695 37,792.04 37.915.09 3787149 37.592.20
Interest on Working Capital Bz Lakh 11.726.87 10.755.04 10.829.94 10.636.13 10.752.36 10.842.10
&M Expenses Bz Lakh 3589020 36054.10 3910022 41338.15 43705.75 46215.03
Special Allowance (If applicable) Bz Lakh
Compenzation Allowance (If applicable —
relevant for column 4 only) Bs Takh
Total Bz Lakh 12991610 127812.07 127964.65 109632.32 111042.67 112463.004
Landed Fuel Cost (coal) az per FEA RsTen 5.260.72 4.395.51 4.595.51 4.595.51 4.595.51 4,595,351
{%a) of Fuel Quantity {%e)
13 Landed Foel Cost Imported Coal BoTon
{%a) of Fuel Quantity (%)
Landed Fuel Cost { coal/gas .
23 j Details Form-15
=~ | RLNG liquid) cther than FSA eion TR,
%) of Fuel Quantity {2}
Landed Fuel Cost Imported Coal other than FEA BsTeon
{%e) of Fuel Quantity {%e)
2.5  |Secondary fuel cal cost B=EL 76400650 TE522.425 78522425 78522425 78522425 78522425
26 |Energy Charge Eate ex-bus (R=EWh) B=Unit 4.042 3307 3307 33507 3507 3507
(Petitioner)
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PART-I

FOBRMA- 1)
Name of the Petitioner: NITPC Limited
Name of the Generating Station: MManda-I
Amount in Rz, Lakhs
Statement shnwing_ claimed capital cost— (A+B)
5. No. Particalars 2024-25 202526 202627 202728 2025-29
1 z 3 4 5 6 7
1 Opening Eapi_tal Cost 67227215 67440439 67TFIR439) 6TO2ALT]  4T935E.TS
2 Add: Addition during the vear penod 21321 278000 207736 28700 438.00
3 Lezs: De-capitalization durmg the year period 0.0 0.00 000 0.00 0.00
4 Lesz: Reversal durme the year / penid 0.00 000 000 0.00 0.00
3 Add: Discharges duning the year' period (.00 0.00 000 0.00 .00
i) Closmg Capital Cost 74404 301 67718438 679261.75] GTRISRTS|  6T99946.73
7 |Average Capital Cost 67333827 67570430 67822307 67941025 67977775
Statement showing claimed capital cost eligible for RoF at normal rate (A)
5. Now Particulars 2024-25 202526 2026-27 2027-28 2028-29
1 2 3 4 5 6 7
1 Opening Capital Cest TI2T2 A3 67440439 6T6A64139] 4676009539 67720239
2 Add: Addition duning the vear / peniod 213324 223700 33400 20700 438.00
3 |Less: De-capitalization during the year / period 0.00 0.00 0.00 0.00 0.00
4 Less: Reversal durng the vesr/ penind 0.0 .00 000 000 0.00
5 |Add: Discharges during the year | period 0.00 000 0.00 0.00 0.00
] Cloging Capital Cost 674404 39| aTe64139( ATAS05 39 ATT20239| 67773039
T Average Capital Cost 673338.27| 67552189 67681839 67714389 677511.39
Statement showing claimed capital cost eligible for RoE at SBI MCLR plus 350 EP (B)
5. No. Particulars 2024-25 202526 2026-27 2027-28 1011_!:—19
1 2 k] 4 5 [i] T
1 Opening Capital Cost 0.00 000 34300 2266:36 226636
2 |Add- Addition during the vear/ period 0.00 543.00 172336 0.00 0.00
3 Lesz: De-capitalization durmg the vear / penod 000 0.00 000 0.00 000
4 |Less: Reversal during the vear/ period 0.00 0.00 0.00 0.00 0.00
5  |Add: Discharges during the vear ' period 0.00 0.00 0.00 0.00 0.00
) Clozing Capital Cost (.0 34300 216636 226636 126636
7 ;"ﬁ&mge Capital Cost 0.00 271.50 1404.68 216636 2266.36
(Petitioner)
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F_-'&RT-[z

FORML- 1{IIA)
Name of the Petiioner: NTPC Limited
Name of the Generating Station: Alauda-1
Statement showing Retorn oo Equity at Normal Rate
Amount in Bz, Lakhs
3. No. Particular: 302425 03516 H26-27 1027-28 2028-29
1 2 3 i 5 & 7
Feturn on Equity (g Normal Rate)
1 | Gross Opening Eqmty (MNormal) 20017507 | 20081474 | 20148584 | 20159204 | 2016811442
2 |Less: Adjustrent m Openine Equty - - - - -
3 |Admstment durmg the year - - - -
4  |Met Openme Equity (Mormal) 30017507 | 20081474 | 20148584 ) 20139204 | 20068114
3 |Add: Increase mequity doetoaddiion during the vear / period 81987 67110 10620 g0.10 13140
7T |Less: Diecrazse dus to Dle-capitalization durms the vear / perod 0.00 0.00 0.00 000 0.00
8 |Less: Decreass due to reverszal durmg the vear / paniod 0.00 0.00 0.00 0.0 0.0
9 |Add: Increaze dus to dizcharzes durme the vear | period 0.0 .00 0.00 000 D.00
10  [Met closing Equity (M¥ormal) 10081474 | 201483584 | 10139204 20163114 | 20131134
Il |Averase Equiy (MNommal) 20042491 | 201.1302% | ZOLS3E54) 20163639 20174684
12 |Rate of ROE (%) 18,782 18.782 18,782 18.782 18.782
13 |Tetal ROE 3765695 37,7R0.05 3785304 37.87TL3% AT.501.09
{Petitioner)
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PART-I

FOEA- IIIB)
Name of the Petitioner: NTPC Limited
Name of the Generating Station: Mawda-1
Statement showing Return on Equity at SBEI MCLE As0 BP
Amount in Rz Lakhs
5. Na, Particularz 2024-25 1025-16 2026-17 I027-18 1028-1%
1 I 3 4 5 6 7
Retnrn on Equity (g SBI MCLE pluz 350 BF)
1  |Gross Opening Equuty (SBIMCLE plus 350 BF) 0. 000 162,90 £70.91 £79.81
2 |Less: Adpistment in Opening Eqmty 0. 000 0.00 0.04 000
¥ |Adjustment durnng the year 0.0 000 G.00 000 400
4  |Met Openins Eqmty (EBIMCLE phie 350 BF) 000 0.00 16220 67091 £79.01
5 |Add-Increass m eqmty dusto zddibon durmg the year ! penod 0.0 16280 317.01 000 0.00
f  |Lasz: Decreaza dus to De-capitalization duning the vear / penad 0.0 0.00 0G0 000 0.00
7 |Lesz: Decreasze due to reversal durms the vear ! penod .00 0.00 .00 AL .00
&  |Add-Increase due to discharses doring the vear / pened (.00 000 000 000 .00
9  |Metclosmg Equity (8BIMCLE plus 330 BF) Q.00 162 90 67391 679:91 57991
10 |Averase Equty (SBIMCLE plus 330 BF) 0.00 8143 42140 67991 57991
11 |Rate of ROE - post tax (%) 12.15 1215 1215 Z13 12:15
12 |Rate of RIOE - pre tax {%0) 14713 14713 14723 14.723 14.723
13 |Totzl ROE (SBIMCLE pius 330 BP) .04 11.9% 62.04 100.14 100.10
{Petitioner)
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PART-I

FORM-2
Plant Characteristics
Mame of the Petitioner NTPC Ltd.
Mame of the Generating Station Mauda STPS Stage-|
Unit{s}/Block({s)/Parameters Unit-l Unitll
Installed Capacity ( MW) 500 500
Schedule COD as per Investment Approval
Actual COD /Date of Taken Over (as applicable) 12.03.2013 30.03.2014
Pit Head or Non Pit Head or Integrated Mine MNon Pit Head Non Pit Head
Mame of the Boiler Manufacture BHEL BHEL
Mame of Turbine Generator Manufacture BHEL BHEL
Main Steams Pressure at Turbine inlet {kngmz:l abs'. 170 170
Main Steam Temperature at Turbine inlet (°C) ! 517 537
Reheat Steam Pressure at Turbine inlet (kg/Cm?* 45 45
Reheat Steam Temperature at Turbine inlet (°C) ! 565 565
Main Steam flow at Turbine inlet under MCR condition (tons
Ihr)? 1457 882 1457 882
Main Steam flow at Turbine inlet under VWO condition ([tons
fhr)? 1544.9 15449
Unit Gross electrical output under MCR /Rated condition (MW)?
500 500
Unit Gross electrical output under VWO condition [I'I.'I"."n':l2 525 525
Guaranteed Design Gross Turbine Cycle Heat Rate
(kCallkWh}3 18932 1832
1] 0
Conditions on which design turbine cycle heat rate guaranteed
% MCR 100 100
% Makeup Water Consumption 0 0
Design Capacity of Make up Water System 3 3
Design Capacity of Inlet Cooling System m3/ hr 54000 54000
Design Cooling Water Temperature (UC} 33 33
Back Pressure 0.1047 0.1047
Steam flow at super heater outlet under BMCR condition {tons/hr)
1580 1590
Steam Pressure at super heater outlel under 178 178
BMCR condition) (kgfCm?
Steam Temperature at super heater outlet under 540 240
BMCR condition {°C)
Steam Temperature at Reheater outlet at BMCR condition (°C) 568 568
Design / Guaranteed Boiler Efficiency (%]4 24 1 24 9
Design Fuel with and without Blending of domestic/imporied
coal Domestic Domestic
Type of Cooling Tower IDCT IDCT
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PART-I

FORM-2

Plant Characteristics
Mame of the Petitioner NTPC Ltd.
Mame of the Generating Station Mauda STPS Stage-|
Unit{s}/Block({s)/Parameters Unit-l Unitll
Type of cooling Sj’StEI‘I‘IE Closed Closed
Type of Boiler Feed F"umpE TDBFP TDEFP
Fuel Details’
-Primary Fuel COAL COAL
-Secondary Fuel LDO LDO
-Alternate Fuels
Special Features/Site Specific Features®
Special Technological Features®
Environmental Regulation related features'" ESF ESP

Any other special features

De-NOx implemented; VWet Limestone based
FGD under implementation

Station is having Tangential Fired Boilers.

1. At Turbine MCR condifion.

27 with 0% (Nil) make up and design Cooling water iemperature

3 at TMCR output based on gross generation, 0% (Nil) makeup and design Cooling waler temperature.

4. With Performance coal based on Higher Heating Value (HHV) of fuel and at EMCR) out put

5 Closed circuit cooling, once through cooling, sea cooling, natural draft cooling, induced draft cooling fc.

6. Motor driven, Steam turbine driven etc.

7. Coal or natural gas or Naptha or ligniie eic.

8. Any site specific feature such as Memy-Go-Round, Vicinity to sea, Intake /makeup water systems etc. scrubbers elc.
8: Any Special Technological feature like Advanced class FA technology in Gas Turbines etc.

10: Environmental Regulation related features like FGD, ESF eic.,

Petitioner
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Mormative parameters considered for tariff computations

Mame of the Petitioner: MTPC Limited
Mame of the Generating Station: Mauda-1

PART1
FORM-3

(Year Ending March])
Particulars Unit Existing 2023-24 2024-25 202526 2026-27 202728 2028-22
| 2 3 E 5 & 7 8
Base Rate of Return on Equity {(Normal) % 15.505% 15.50% 15.50% 15.50% 1550% 15.50%
:;;e;;ate of Return on Equity for Add Cap @ MCLR plus % e o AP 5 1ka thansk
Effective Tax Rate % 1747208 17 4720% 17.4720% 1747200 | 17.4720% | 17.4730%
Target Awvailability (Peak Hours) 1 B85 .00% 85.00% 85.00% 25.00% 85.00% B5.00%
Target Availability (Off-peak Hours) % 85.00% 85.00% 85.00% 85.00% 85.00% 85.00%
Auxiliary Energy Consumption % 6.25% 5.75% 5.75% 5.75% 5.75% 5:75%
Gross Station Heat Hate kCal/kWh 2358 84 2400 64 2400 64 240064 2400 64 2400.64
Specific Fuel Oil Constmption miKWh 0.50 0.50 0.0 050 G50 050
Cost of Coal/fLignite for WC1 in Days SO.00 S0.00 5000 5000 So00 50,00
Cost of Main Secondary Fuel Gil for WC1 in honths Z z z 2 2 2
Fuel Cost for WC2 i Months
Liguid Fuef Stock for WIC2 in Months A
Mormative O&M Expenses for coal station Rz fakh [/ MW 2584 2717 2860 3010 3168 3334
Maintenance Spares for WC %2 of DEM 0% 0% 20% 205 20% 208
Receivables for WC in Days 45 45 45 45 45 45
Storage capacity of Primary fuel AT 1070000 1070000 1070000 1070000 1070000 1070000
Rate of IOWC (SBI MCLRA plus 325 BP) % 12.00 1190 1180 1190 1180 11 90
8- Averaze Monthly Frequency Response Performance™ 0-1 - - - - -
Blending ratio of damestic coal/importad coal Az per Form-15
Mota:
i} The storage capacity of primary fuel as indicated zbove is for the entire Mauda Station (2320 MW).
* Shall be provided at the time of Iruin_g—up
Petitioner,

26




Part-I

FORAIL-3A
ADDITIONAL FORAML
Calculation of O&MN Expenses
Name of the Company : NTPC Limited
Name of the Power Station : Mauda-I
Amount in Bz, Lakhs
5.No. Particulars 2024-15 202526 2026-27 2027-28 2028-29
1 2 3 4 5 T 8
O&M expenses under Reg 36(1)(1)
la |[Normative 2717000 2860000] 30100.00) 351680.00| 35340.00
1 |0&M expenses under Reg. 36(1)(5)
2a |Water Charges” 2336.03 2814.66 3004 83 340317 37143.69
2b  |Secutiry expenses” 118379 128017 140819 154871 1703.88
2c |Capital Spares?*
3 |O&M expenzes-Aszh Transportation” 606436 641439 6735.11 707187 142544
Total O&M Expenses J6954.19( 3010922 4133813 43705.73| 46215.03
Note:
* 3kall be provided at truing-up
*Om projected basiz
Petitioner
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PART1

FOBAL- £
Abstract of Admitted Capital Cost for the existing Projects

Name of the Company @ NTPC Limited
Name of the Power Station : Alands-1
Last date of order of Coramizsion for the project Dhate (DD-AM-YYYY) 01.05.2024
Raference of peftition no. in which the above order was passed Petition no. 12;2?;3;3;;
Following details (whether admtted and /or consaderad) 2z on the last date of the penad for
whach fanff 1= approved, 1e as on 31.03 2019, m the above order by the Commusason: {Rs Lakh)
Capital cost £.63,965.80
At of on-dizcharged hizbihitie: meludsd m zbove (& formms
part of admitied capifal cost) =
Amicamt of on-dizcharged habihties comespending te sbove
zdmitted capital cost (but not formine part of admitted capitzl cost 1071691
bamp allowed on cazhbasic)
Gross Mormatree Debt (Es. in lakh) 465328333
Cummlattrs Repayment 1,79.267.07
et Mormative Dabt 2,87,016326
Mermatrve Equrty 1,97,683.47
Corulsitre Depraciation 1,79.367.07
Frachold land -
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PART1

FORAL 5A
Abstract of Claimed Capital Cost for the existing Projects
Name of the Company : NTPC Limited
Name of the Power Station :  [Mauoda-I
Reference of Fmal Troe-up Tanff Petiion Affidavit dated 27.11.2024
Capitz] Cost a2 on 31.03 2024 a5 per Hon'ble Commizsion's
Order dated 14.11.2022 in 437/GT/2020 Rs Lakh AR
Adjustment as per Para () of this petition 3852.15
Following details as considered by the Petitioner as on the last date of the peniod for which
final froe-up tanffis clamed e ason 31.03 20204 {Rs Lakh)
Caprtal cost 6,7/2,272.15
Ameonmt of un-dizcharped liabiliie: mcluded in shove (&
formung part of admitted capital coxt) .00
Ameount of un-discharped hiabilities comrespondmg to-sbove
clammed capital cost (but not forming part of admiited capital
cozt bemg allowed on cash bazis) 4475 38
- . (Bs. in lakh)*® il
Gross Normative Debt 4.72,097.08
Cummlative Repayvment 347,984 48
Wet Nomative Diebt 12411259
Nommative Equity 2 00,175.07
Cumulztree Depreciation 2.70,635.39
Freshold land 0.00
{Petitioner)
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Form 8

TRANCHE NO
BP NO 5050000442 TO0001 Dooo12
Unsecured Loan From SBI-VIlI

Source of Loan ; SBl-vill

Currency INR

Amount of Loan : 1.00.000000000

Total Drawn amount : 4 00.00,00,000

Interest Type - Floating

Fixed Interest Hate : -—-

Base Rate, If Floating Interest D00012-9.30%

Margin, If Floating Interest 0.00%

Are there any Caps/ Floor : YN

Frequency of Intt. Payment Monthly

If Above is yes, specify Caps/

Floor

Moratorium Period : b Years

Moratorium effective from : 12.11.20156

Repayment Period (Inc

Moratarium) : 15 Years

Repayment Frequency : 9 Yearly Installments

Repayment Type : AVG

First Repayment Date 31.01.2022

Base Exchange Rate : RUPEE

Date of Base Exchange Rate NA

Project Code Project Name Amount
BARH-I 25,00,00 000
BONGAIGAON 32,00,00,000
DARLIPALLI 22,00,00,000
GADARWARA 55,00,00,000
KUDGI 30,00,00.000
LARA 23.00,00.000
MOUDA-I 44,00,00.000
NORTH KARANPURA 17,00,00.000
PAKRI BARWADIH 11,00,00.000
SOLAPUR 52,0000.000
TANDA-I| 15,00,00.000
TAPOVAN VISHNUGAD 15,00 00000
UNCHAHAR-IV 12,00,00,000
VINDHYACHAL-V 13,00.00.000
MOUDA-I 20,00.00 000

Total Allocated Amount 4,00,00,00,000
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BP NO 5050000442

Form 8
TRANCHE NO
TOR00 Do0o13

Unsecured Loan From SBI-VII

Source of Loan : SBI-VII

Currency : INR

Amount of Loan - 1,00,00,00,00,000
Total Drawn amount : 4.00.00,00,000
Intzrest Type - Floating

Fixed Interest Rate -

Base RHate l Floating Interest

D00013-9.30%

Margin, If Floating Interest .

0.00%

Are there any Caps/ Floor - YN
Frequency of Intt. Payment Manthly

If Above is yes, specify Caps/

Floor :

Moratorium Period : B Years
Moratorium effective from : 01.12.2015
Repayment Period (Inc

Moratorium) : 15 Years

Repayment Frequency :

9 Yearly Installments

Repayment Type : AVGE

First Repayment Date : 31.01.2022

Base Exchange Rate : RUPEE

Date of Base Exchange Rate NA.

Project Code Project Name Amount
BARH-I 18.00.00.000
BONGAIGOAN 14,00,00,000
DARLIPALLI 45 00 00 000
GADARWARA 50,00.00.000
KUDGI 45 0000000
LARA 72,00.00.000
MOUDA-II 32,00.00.000
SOLAPUR 45.00,00.000
UNCHAHAR-IV 21,00,00 000
RAMMAM 15,00,00,000
BARH-II 13,00,00,000
VINDHYACHAL-IV 13,00,00,000
MOUDA-I 12,00,00 000

Total Allocated Amount 4,00,00,00,000
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Form 8

TRANCHE NO
BP NO 5050000442 TO0001 Dooo21
Unsecured Loan From SBI-VII

Source of Loan : SBI-VII

Currency : INR

Amount of Loan - 1,00,00,00,00,000

Total Drawn amount : 2.50.00,00,000

Date of Drawl 21092016

Intzrest Type : Floating

Fixed Interest Rate : e

Base Rate, If Floating Interest D00621-9.10%

Margin. If Floating Interest 0.00%

Are there any Caps/ Floor - YN

Frequency of Intt. Payment Maonthly

If Above is yes, specify Caps/

Floor -

Moratorium Period - 6 Years

Moratorium effective from ; 21.09.2016

Repayment Period (Inc

Moratorium) - 15 Years

Repayment Frequency : 9 Yearly Installments

Repayment Type - AVE

First Repayment Date : 31.01.2022

Base Exchange Rate - RUPEE

Date of Base Exchange Rate MA

Project Code Project Name Amount
BONGAIGADN 40.00.00.000
MOUDA-I 15.00.00.000
KUDGI 84 00 00,000
BARH-I 6,00.00.000
KOLDAM 16,00 00,000
RIHAND-I 570000000
VINDHY ACHAL-IV 21.00.00.000
MOUDA-I 7.00.00.000 |

Total Allocated Amount 2,50,00,00,000
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Form 8

TRANCHE NO
BP NO 5050000442 TO0001 Do00z4
Unsecured Loan From SBI-VII
Source of Loan : SBI-VII
Currency : INR
Amount of Loan - 1,00,00,00,00,000
Total Drawn amount : 11.50,00.00,000
Date of Drawl 14 .02 2017
Intzrest Type : Floating
Fixed Interest Rate : e
Base Rate, If Floating Interest D00024-8.0%
Margin. If Floating Interest 0.00%
Are there any Caps/ Floor - YN
Frequency of Intt. Payment Maonthly
If Above is yes, specify Caps/
Floor -
Moratorium Period - 6 Years
Moratorium effective from ; 14 02 2017
Repayment Period (Inc
Moratorium) - 15 Years
Repayment Frequency : 9 Yearly Installments
Repayment Type - AVE
First Repayment Date : 31.01.2022
Base Exchange Rate - RUPEE
Date of Base Exchange Rate MA
Project Code Project Name Amount

BARH-| 3.00.00.00.000
BONGAIGAON 34,26 57 142
FARAKKA |1 14,2857 141
GADARWARA 2.50,00.00000
KOLDAM 92.85. 71427
KORBA-II 2,85 71,428
KUDGI 1,00,00.00,000
MOUDA- 40.71.42.856
NCTPP-I| 15.71,42.855
NORTH KARANPURA 1,00.00,00.000
RIHAND-1I 32.14,28570
SIMHADRI-I 53,2857 141
SIPAT- 21,42 85711
SIPAT-I 5.71,42 856
TAPOVAN VISHNUGAD 50,00,00.000
VINDHYACHAL IV 32,42 85714
PAKEI BARWADIH 42857159
Total Allocated Amount 11,50,00,00,000
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Form 8

TRANCHE NO
BP NO 5050000421 TO0001 Dooooy
Unsecured Loan From HDFC Bank Ltd.-lll

Source of Loan HDFC Bank Ltd.-1l

Currency INE.

Amount of Loan : 15.00.00,00,000

Total Drawn amount : 2.00.00,00,0600

Date of Drawal 30092016

Interest Type - Floating

Fixed Interest Rate :

Base Rate, If Floating Interest DO0005-9.10%

Margin, If Floating Interest NIL

Are there any Caps/ Floor : YN

Frequency of Intt. Payment MONTHLY

If Above is yes, specify Caps/

Floor

Maratorium Period : 6 Years

Maoratorium effective from : 30.09.2016

Repayment Period (Inc

Moratarium) : 15 Years

Repayment Frequency : 9 Yearly Instalment

Repayment Type : AVG

First Repayment Date 0412 2021

Base Exchange Rate : RUPEE

Date of Base Exchange Rate NA

Proiect Code Project Name Amount
BONGAIGAON 5.00,00.000
MOUDA-I 15.00,00,000
TELANGANA 20,00.00,000
VINDHY ACHAL-IV 10,00,00,000
MOUDA- 35,00,00,000
BARH-I 45 00.00,000
CHATTI BARIATU 5.00,00.000
RAMMAM 5.00,00.000
TAPOVAN VISHNUGAD 5.00,00.000
SOLAPUR 55.00,00.000

Total Allocated Amount 2,00,00,00,000




Form 8

TRANCHE NO
BP NO 5050000521 T00001 0oooe
Unsecured Loan From HDFC Bank Lid.-IV
Source of Loan : HDFC Bank Ltd.-IV
Currency : INR
Amount of Loan : 20,00,00,00,000
Total Drawn amount : 1,00,00,00,000
Date of Drawal: 17.04.2017 |
Intzrest Type : Floating
Fixed Interest Rate
Base Hate, If Floating Interest 7.90%
Margin. If Floating Interest
Are there any Caps/ Floor - YN
Frequency of Intt. Payment MONTHLY
If Above is yes, specify Caps/
Floor :
Moratorium Period - 3 Years
Moratorium effective from ; 17042017
Repayment Period (Inc
Moratorium) - 12 Years
Repayment Frequency : 9 Yearly Instalment
Repayment Type - AVE
First Repayment Date : 17.04.2021
Base Exchange Rate - RUPEE
Date of Base Exchange Rate MA
Project Code Project Name Amount
RIHAND-I 40,0000 000.00

DULANGA COAL MINE

9.,00,00,000.00

VINDHYACHAL-IV

41.00.00,000.00

MOUDA- 50.00.00.000.00
ANANTPUR SOLAR PV 60, 00.00.000
Total Allocated Amount 1,00,00,00,000
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Form 8

TRANCHE NO
BP NO 5050000561 TO0001 D000
Unsecured Loan From HDFC Bank Ltd. V

Source of Loan : HDFC Bank Ltd. V

Currency : INR

Amount of Loan : 25,00,00,00,000

Total Drawn amount : 5,00.00,00000

Date of drawl 25092017

Intzrest Type : Floating

Fixed Interest Rate :

Base Hate, If Floating Interest 7.90%

Margin. If Floating Interest MNIL

Are there any Caps/ Floor - YN

Frequency of Intt. Payment MONTHLY

If Above is yes, specify Caps/

Floor -

Moratorium Period - 6 Years

Moratorium effective from ; 25092017

Repayment Period (Inc

Moratorium) - 15 Years

Repayment Frequency : 9 Yearly Instalment

Repayment Type - AVE

First Repayment Date : 25.09 2024

Base Exchange Rate - RUPEE

Date of Base Exchange Rate MA

Project Code Project Name Amount
TANDA- 13,85.00.000
RAMMAM 3.00.00 000
KHARGONE 89.648.00,000
TELANGANA 16,0000 000
MANDSAUR SOLAR PV 11.00.00.000
ROJMAL WIND 21.00.00,000
MOUDA-I 39,84 00,000
KUDGI 2.76,97.00.000
CHATTI BARIATU CMB 19,13.00.000
DULANGA COAL MINE 60000000
MOUDA-I 3.53.00,000

Total Allocated Amount L, 00,00,00,000
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TRANCHE NO

BP NO 5050000931 TO0001 D004
Unsecured Lean From HDFC Bank Ltd. IX

Source of Loan ; HDFC Bank Ltd. IX

Currency : INR

Amount of Loan : 50,00,00,00,000

Total Drawn amount - 16,10 00,00 000

Date of drawl 24 062020

Intzrest Type - Floating

Fixed Interest Rate -

Base RHate l Floating Interest 6.30%

Margin, If Floating Interest . NIL

Are there any Caps/ Floor - YN

Frequency of Intt. Payment MONTHLY

If Above is yes, specify Caps/

Floar

Moratorium Period - 3 Years

Moratorium effective fram 24 .08.2020

Repayment Period (Inc

Moratorium) : 15 Years

Repayment Frequency : 12 Yearly Instalment

Repayment Type : AVGE

First Repayment Date : 30.06.2024

Base Exchange Rate : RUPEE

Date of Base Exchange Rate NA.

Project Code Project Name Amount
BARH-I| 2,54.31,57.061
BONGAIGADON 2,06,81,00.000
CHATTI BARIATU CMP 13.60,00,000
JETSAR S0LAR 20,00,00,000
KAHAL GAON-I 11 .43.54,13“3_'
KHARGONE 1,20,00,00,000
KOLDAM 4,54,00,000 |
KORBA-I 2,14,43 267
KUDGI 45,00,00,000
LARA- 7,85,71,430
MOUDA-I 69.46,38,787
MOUDA-I 1,60,00,00,000
NORTH KARANPURA 50,00,00,000
PAKRI BARWADIH CME 1,07,21,55,097
RAMMAM 50,00,00,000
RIHAND-II 20,43,00,000
SIMHADRI-I 22.70,00,000
SIPAT- 18.57,38,787
SOLAPUR 53,79,74,298
TANDA-I 1,20.00,00,000
UNCHAHAR STPP IV 18.00,00,0
VINDHYACHAL-1V 85,63,00,000
VINDHYACHAL-V 1,48,28,57 140

Total Allocated Amount 16,10,00,00,000
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TRANCHE NO

BP NO 5050000721 TO0001 Dooo01
Unsecured Loan From Corporation Banli-l‘u"

Source of Loan : Corporation Bank-1V

Currency : INR

Amount of Loan : 20.00,00,00,000

Total Drawn amount : 20,00,00,00,000

Date of Drawal: 11.01.2019 |

Intzrest Type : Floating

Fixed Interest Rate 8.20%

Base Hate, If Floating Interest -

Margin. If Floating Interest -

Are there any Caps/ Floor - YN

Frequency of Intt. Payment MONTHLY |

If Above is yes, specify Caps/

Floor :

Moratarium Period - 3 Years

Moratorium effective from ; 11.01.2019

Repayment Period (Inc

Moratorium) : 12 Years

Repayment Frequency : 9 Yearly Instalments

Repayment Type - AVE

First Repayment Date : 11-Jan-23

Base Exchange Rate - RUPEE

Date of Base Exchange Rate MA

Project Code Project Name Amount
SINGRAULI 8MW HYDRO 87500000
FARIDABAD SCLAR PV 87500000
SINGRAULI SOLAR 8,75.00,000
FARAKKA I 11,42 85 716
RAJGARH SOLAR 13,12,50.000
NCTPP-II 14.28,57,139
GANDHAR R&M 16,60,71,436
SIMHADRI-1I 23,2142 855
SIPAT-I 23,43,75.000
MOUDA-I! 50,00.00,000
VINDHYACHAL-V 1,00,00,00,000
SIPAT-I 101,07, 14 287
MOUDA-I 1,05,44 64 284
RIHAND-NI 12285 71,426
VINDHYACHAL-IV 2.4500,00,000
KOLDAM 2715178577
BARH-II 6.75, 75,869,280
KUDGI 2.00,00,00.000

Total Allocated Amount 20,00,00,00,000
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Form 8

TRANCHE NO
BP NO 5050000741 TO0001 Dooon2
Unsecured Loan From SBI-XII

Source of Loan : SBI-XII

Currency : INR

Amount of Loan : 50,00,00,00,000

Total Drawn amount : 26.35.00.00,000

Date of Drawal: 18.02.2019

Intzrest Type : Floating

Fixed Interest Rate : e

Base Rate, If Floating Interest 8.35%

Margin. If Floating Interest MNIL

Are there any Caps/ Floor - YN

Frequency of Intt. Payment Maonthly

If Above is yes, specify Caps/

Floor -

Moratorium Period - 6 Years

Moratorium effective from ; 18.02 2019

Repayment Period (Inc

Moratorium) - 15 Years

Repayment Frequency : 9 Yearly Installments

Repayment Type - AVE

First Repayment Date : 31.03.2026

Base Exchange Rate - RUPEE

Date of Base Exchange Rate MA

Project Code Project Name Amount
BARH-I 90.00,00,000.00
FARAKKA-NI 24 50 00.000.00
GADARWARA 90.00,00,000.00
KORBA- 25.00.00.000.00
KUDGI 5.00.00.00.00000
LARA 1,00.00.00.00000
MOUDA- 21.00.00.000.00
MOUDA-I 225 00.00.000.00
NCTPP-II &63.50.00,000.00

NORTH KARANPURA

10,40.00,00,000.00

PAKRI BARWADIH CMB

1,20,00,00,000.00

SIMHADRI-II

21,00,00,000.00

SOLAPUR 2.40.00.00.000.00
TELANGANA, 75,00,00.000.00
KUDGI -3,00.00.00.000.00
BARH-I 50,00,00.000
NORTH KARANPURA a0.00.00,000
TAPOVAN VISHNUGARH 20.00.00,000
TELANGANA 1.50,00.00.000
Total Allocated Amount 26,35,00,00,000.00
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Name of the Company
Name of the Power Station

22
4.25 % Furo Bonds .IJ:ED e
2026 Afillion Dirawl
Sourca of Loan I
|Dirawzl
Currency sSD UsD
Ampunt of loan sanchioned 30,00,00,000 250000000
| Amount of Cross Lean drawn opto 19.03.2024 30,00.00.000 25.00,00,000
[Interasi Typa Fixad Floatme
[Fixed Interast Rate, i applicable 425% % -
|Baze Rate. 1f flogting mtaracs® & Blonth Tearm
_ SOFR*
|Plarzin, if Aostms interest rafe = 1.16033%
| Are thare any Caps | Floor No No
above s Tes. specify Caps | Floor - -
% [oratorium Period 10 Vaars 4
i foratorom effective from 26-Feb-2016 25-Ape-2022
iﬂ.epavmnt pericd Bullet payment Yearhy
|Fepaymant affective from I6-Feb-2026 03-Oct-2026
Eﬁ.epa'..mnt frequancy One time Seven times
virsont imstilbrisnt 30,00.60.000 337,14 286
|Gaze Exchange Fate -
| Are foraizn currency loan hedeed Mo HNa
aboveis Yes, specify datals = -
Name of the Projectz [
Monda-1 03305 4.03%
16.28E1 100.7275
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FORM-2

Mame of the 1400 o L] i} o L] 4] [i] ]
Companmy
{Amount in Rs. Lakhs]
Particulars — — |
Sowrce of Loan - KL 5% XLIVE25% (L ZA LA L 28 L 3B LIC a4 186 BT
Bonds Series
Currency INR INR INE INR INR INR INER INR NE INR
Amourt of Loan 50.000.00 | 50.000.00 24804 58 3120278 B.130.28 39.888.81 | 3200000 10,30,883.05 3,2 50000 ( 4,00.000.00
sanctoned (In Lakh)
Aemount of Gross Loan 10,30,683.05 382 500,00 4,00,000.00
drzwin upto COD (In
Foed Fied Foed Freed Fied Fred Foosd Fizzd \Fiesd Fixed
9.00% 9.25% |5.48% |8.66% B.TI% B.51% 26 la4a% 7.21% £.20%
M hh Bl (7 Bl BT Pl [AT) [T (i
A hiA A A i A MA [ HuA A
P o Fiz P Ho He iz LB Mo =
BA MiA A
10 yr=. 1yr= 15 yr= 20 yrs. 15yr= 20 yr= 20 yrs, [ 18 10
25.071.2012. (D4.05.12 18.12.2013 18122013 18122043 18122013 04.03 2014 |25-03-2015 14-12-2018 15-01-2018
A yrs Byrs Bullet Repayment Bufi=t Repayment Bulle: Repayment  |Bullet Repaymeant Bubat Inctaiiments Cug on |Bullet Repayment Builet
Repayment |25A03/2023, Repayment
202024 &
12513312025
25.01.2023 © (D4.05.23 18.12.2028 18.12.2033 16.12 2028 16.12.2033 0403 2034 |25-03-2023 14-12-2031 15-01-2028
‘fearky Weary Bullet Repayment Bullzt Repayment Bullet Repayment  |Bullet Repayment Buli=t Instalfiments Tue on [Bufiet Repayment Bufi=t
Repayment 1250372023 FRepayment
ZRI0372024 &
2570372025
10.000.00 10.000.00 24904 5800000 3.12.02.76.000.00 B1.30,28,0:00.00 3O08851.00000 | 3Z000.00 | Instaliments 3.0z2500000 (  4.00.000.00
1st- 206,133.81
2nd - 41227323
Sod - 41337323
A A, MiA A B, LA, FalA TS 2T KA
15 yrs. 15yrs 15 yrs. 20 yrs. 15 yrs. 20 yr= 20 yrs. 10 ih 10
. . o a4 1] &7
2400 S000 143683 1818.68 o269 2331.24 700,00 2190000 3200.00 T15.00
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Particulars

Source of Loan - Bonds Series 69 72 74
Currency INR INR INR
Amount of Loan sanctioned (In Lakh) 4 30,000 400,000 3.99.600
Amount of Gross Loan drawn upto COD (In | 4 30,000 4 00,000 3,99.600
Interest Type Fixed Fixed Fixed

Fixed Interest Rate, i applicable T32% 5.45% 6.87%

Base Rate, if Floating Interest N/A NIA N/A

Margin, if Floating Interest MIA N/A MIfA

Are there any Caps/Floor Mo No Mo

If above is yes specify capsifloor NFA NIA MIA
Moratorium Period (In Years) 10 5 15 Years and 1 day
Moratorium effective from™ 17-07-2019 15-10-2020 20-04-2021

Repayment Period Bullet Repayment | Bullet Repayment | Bullet Repayment
Repayment effective from 17-07-2029 15-10-2025 21-04-2036
Repayment Frequency Bullet Repayment | Bullet Repayment | Bullet Repayment
Repayment Instalment (In Lakh) 430,000 4.00,000 3,99,600
Base Exchange Rate MIA NIA MIA

Coor to Door Maturity (In Years) 10 5 15 Years and 1 day
Name of the Projects ] 72 74
MAUDA | 6,000.00 30,500.00 500.00
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FORA- 24
Year wize Statement of Additional Capitalisation after COD
Wame of (he Peirioner WIPC Limuied
Name of the Generating Station MandaT
Con 30-03-2014
For Financal Year 1024-19 (Summary)
iAmouni in B3 Lakh}|
% ) ACE O d [Projected on cash bess) E |II-I!.I
o af Wark Bquig 2024-25 202520 [2026-27 HIZP-28 207E-79 Tt I!d!-
79 claimed
X |For amers ehible for formal
1 |Rasinz of Ash Dl & 2ssocmmd vasic 177358 IT3.76 25{%ic}
2 |HMIuperadetion 15000 190.04 253}
5  |Ursadution of menmonng system of Power Tramfommers R
3 | iOnfine DA Systam Ratiom] 14348 168.48 | 250200} 25(2)(<)
4 [Feplarswent of In-motion Weish Bridze 3600 56.00 Jricict o =t 11
3 |Upsradetion of Schnaidar makes DS Controfers 00 23000 ZI0{0)  730.04 2503}
§  |Cyber Secoriny Swite implemepation m TDCKIE 1250.00 125000 | 2542)k], 261Kk}
7 [Beplocement of Emerzon’ maks TVPE Bat=ry &5 00 §5.00 1300 I5(2)0a) 2520
g E]f:_iﬂtﬂr.u.fﬁnnhg besed CCTV cameres to [P basad 5600 56.00 25, 280001
2 T_Tpg:dmmuffl.{: Byzzm of HOST) Puanp: 60.0:0 2100 8102 2503}
10 |Upzradation of Switchyzrd SCADA Syst=m 108.00 105.00 JLA00 | 25(2)(a) 25(2H
11 {Upsredation of Switchseer SCATIA System 4500 4500 2513)fa1 25123
11 [Upsradation of Waaes Tippler PLC System 12500 12500 | 2502)c), BEAHD
13 |Upsednton of TG End Windme Vibration Monitneme System 192080 21300 40000 | 2Sfi(c) 28(1)(d)
14 |[Upgradation of VD charger of DO Comroller 770 77.0¢ 15400 2503ich
1% |ABT Msterimz Systam Upsradacion 640 86.00 25{2){8), 25§24
Total (4) 13214 1237 35400 297.00 35000 345824
B, |For azem elizible for Bok 5 MCLE, plus 350 Base pries
1 |=telixton of Weighbride at Ack Divke 2700 2700 25 2)b). 123N d)
2 [Lizimng Maztinsallafion in Ash Dvke Area 3000 5000 2642 )}, 26{1)d)
3 |Insellanoen of Ersrey efficien Faps in Coobne Tower S6.00 54600 2B
4  |Replacsment of Fastoon Trollzy with Enargy Cham 60.00] 6000 2ELLT
5 |Beplacement of Gravimetric Fraders mith VED Faaders En (00| e
f  |5ida Sweam Fitration (E5F) Sysiem in Cooline Tower B55.36 2L
Binhizs Handbine Systam BEB.00 56800 | 25{1}R), 26[13)
§  |Tatal (BY - S43.00 1.723.36 - - 216636
Total Add Cap. Claimad (3+5) 13324 1 TERAD 107736 7.0 433.00 T.I1460
{Petitioner)
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FART-l
Form-3

[Ampunt in Rs Lakh]

fenr wise Stwbement of Aoditionel Capitelisation after COD

Mame of The Petitiones

< NTPC Lad

Mmme of the Senersting Station - Meode-)
- 30.03.2044

ooo

For Fisencial Year

L 20425

&l
M,

Head of Work | Equinment

Acrrual ety
B pEr IGAAF

inclaged
il 3

Reguietans
umder which
deimed

‘Cost by the
Commission,
if mry

For essets eliginie for Normal

Raising of Ash Dnfoa B associsies
WETES

171378

aTe

EZERE

it 5 suomiEsd that mlsing of ash oyka = raoubed o0 egder fasls to srsum Susishilly of sdaguals cspadty tn gy for
disposal of ash Calng penerated On Ccontinoous Dasti The Same 15 Mecassay 0 @nsUre Suitsined alectrichy genarstion from tha
|Statian. Furthar, 2s8 dyka ralsing £ anvisoges i ofiginal seoes b0 maat tha niguiramant of SEooUats cabaclty of Oyis oar tha
e of the Sisticn ard ks doma on daferréd basls a6 per schdad raguirement ta svord frank ioading of =AM it k& siso releimnt fo
mantion that utlzation of bottom ash 15 doos Proen 25h dyle -oniy, snce Dottom aoh generated has o ba first mandatorily
oaposhsd In dyka aad utifstion of the Sma Skt piaca from: thare. Also, Sincd rete of genarabon af My 25 15 nighar than i
rats of utiization through 7ty Ash Shos and shcs UtRzstion of By a5h B daépendant oniesscn and damand oo &0 users, &
part of Ty sch Dalng genaratan on contieiout fess i sko Aenocited in dyke through High Concantrated St Dlspassi {HCED)
| Syebem, from whens 5 sutsaguant utiltzation Ehkes oo,

tr i of tha sbove, 1t raicing of Aok Dvis Lagoon-2 amd Lagoon-3 has been taken up snd & projected fo be compisiad and
Pt touss In antrety i FY 248-1= Sccoedingty, Hoo'sde Commikkon may bs pleated to sl instant prolectied copisimation o)
thiz bahalf.

HIMI upgraaTion

1s0o0

Fii Al

Itls sunmiied that the HM (Bumen-Macsies interfaca] sppfations af TOCHIS of the IndtanT Station, with JEME a5 EHEL sod
Srngiicr woro Carad on ‘Windaws 0P Windows T opeT=ting syfam. Furthar, Tha D5 controfier and the HMI mystom
stsenCEily hat k5 0s Tram the sama manufeturen, a5 bokh the symeess Navs [ Wark I tEnoem Lo ansurs SREily and rafsning
of tha operatian, considering Tarmors af safaty.

Howeser, Meorosoft i declasad obsolescanca and Exd of Lt (EOL] of Wisdows XP (EOL Aprfl 2018] Snd Wisdows T [E00 Jan
20300, Dustothe same, B becema miinent to repiscs HMAFappication inta:

|} Mo Escorty Undates s presantly availakic from Mirosst, sxnosing 196 Syetem vilinerabis iz oybar toraat.

I} Compatics hardwass bo ron obaslats Wirdsws OF Ik not avalizbis.

1H] Thia FBL sppleston sofeesne version svakable for Win X2,Win 7 OF k& nob compatini wish Lutect svzfiahis Windows 10
Doamting symam

Iy Support Tor Symantec Antving version 100 has been wEhamwn oy, Toe OEM and no mors secusfy Wpdats | vins
Safinklons ara avaladia for Snat version. Heoos the HAdis-maxtations smooroes o voineradiites whlch can =moar tha
oessmtion of plant,

\Alga, CER {Dyter Seeourfoy Im Powes Seotor] Sufccings, 2071 provides for phasing out of legesy sestems snd anduring saoorify)
hardaning with additicnsl combrods In coseoitstion with the OB

Diesolasants Cartficais issuad by DS documents sisted to End of LEs (S04} Jor Windows 8,7 dediarsd by Miksosaft inc.
anadths sald CEA Cyber Securty Suldsines ars sttaches neraw it st Annesure-Af1

Acooralngy, e 2l upgradation was taken up In tha Instant Sio o i FY 22-24 ano capRaPrstion S pef GOErases Systomns put
to i=ma 0 P I3-24 wers dalmed I FY 23-74. Futher, the instmnt profected mplizdfzstion pertsles to upg=dation bsing oot 1o
uss in F¥ 24-25. Hormols Commission may D6 pisased to alow tha sama




Yearwise Stabement of Scditional Capitelisation aft=rCOD

Mame of 1he Fetiticner :WTPC Lid
Mame of the Genersting Staton - Maode-
oo - 3003304
tFor Financial Year 1202435
ALE [Projected] i
: Reguiztsan, -
5
5l . - E . - Cozt by £hi
Head of Work | Equipment st e e UEchorged i under which lustificatian i
A Listiity inciuded | Cash bess | incluged e temminsiom,
PEFIEARR) ol 3 meokd it ey
i 2 3 4 9=E-ﬁ] E i g 5
1Lt SUDmMitted That e Dissohed Sas Anaysis [DEA) I one of the mart widely wSed degrostc tools for detacting ama
svakmting foutts i transformes f reactars. The fundaments| purposa of DES & th dirnminate bahwoan mamat 2na = boormed
conditicn. The mrmess of DEA b to ditect th internat faoits wkhin the of-Niss slectrical sooioment &t an aany sheg and sk
to find Inciglant Teuits Such 26 cartial dischargs; over-teating, sroing atc. A%0, tha sakd DEAWIN b avalladis Qnlna, e EwH
L pgrusrtizs s masibzreg rym=m i condBien montoring of Powar Trensformars Toond the doot Thus, tha nesthineos of Power Transfonmess can ba
2 | sifzwer Transtermzr (Balec o5 1EE.28 LEE 48 sizifEl, afz2k=l [etcemsined B a-muach Bacher way resuftieg nto lessarforced cutages. Ao, tha "Stamdsrd Speciicsfions and Tecknlkeal
Syaieres irallazioe| Paramatas Tor Transtormars ana ARactors [EERY B above volksga clase]™ Keiad oy CEA, Mol Sai in April I02L provides for
DG A SyEbem for monkoring of powar Lransformers: A towy af relavent adtrac of the saad CEA Smndards i proviced rarawithat
| Anmewore-Afl Pertinandtly, Bre Horrbla Commission vida Ordar dsbad 11.06.2022 i Petition Mo 232/GT,2022 Hor Dovang
Hvarg) has sbowed smiar Onfes DES syrtsem on Teolecamiant baste
I Vi of iha & bov, Hon'olke Commisilan may b peased to s kow Instant projeded capiEiation
Sufyiotel A1 33 74 oo H3IZT 7 iy
a2 For assets eligihle for RaE &
MICLR plus 350 basis M‘
Smb-tctsf A2 .o od -8 ) - )
Totsl Add Cap 1A.'I.4AI] 33 34 <R es) H3ITT iy
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FART-

{Amount in As Lekn)

Wesr wise Statement of Aoditional Capitalisation after COD

Wame of the Fetiboner T NTPL Lid
Mame= of the Genemiing Stetion © Maodsd

coo

I300S2004

Far Financial Yeer - A0EE-26

Hesa of Work [ Equipment

ACE |Frojected)

Arorual basis &5 per

Up-discharged
Limbility nduded
in el 3

Cosh beses

IDCincligey | UNSEr which

incol 3 clesmied

Justification

B | T

5={3-a)

H3cplacomert of nemotion Woigh Srogs

56.00

58.00

=iz}
Fsizifkl

In-motion Walgh Erioge Is bafng used 2T I0G Ingran b BStion Tor wisighment of coal raids receivad St tha Station on daily
bagis. Thia same was Installed sbthe fms of CO0 of Unit-L In Baron 20030 Minlstry of Falhways, Giot vids Circuter Nao
ZOZ2/ACIEMA daned DS 05 I037. ko novleed Coolsl M of Astets {oopy sttachiad narswith ot Annesur=-A,3 | Coda’
U it averags IMe aftar which G555 nesd to b€ repoad. As Do the 5200 cimmuiar, todal Me of Exchronic frrmaoticn
Wiaigh Beidget 12 12 Waars. A= tha Elackranic insvotion Waigh Exfige irct=fad ot the Sratian wifl b compheting 17 vaars
tn Barck 2025 and cocsidanng thatr presant cometion, the same witl need t0 Be reptaoed n B wits indien Ralivays
norme. Hoo'bis Comisshon may be plagsad to sliow Inst=ak projecied mettafiagtion on this Danaat,

"

Uagredation of Schneider mace DS
Controbers

251,00

=03

T5|2)c]

DS cantroders s Lied Tor comonunicstion batwesn seners and Niald kgt ootout ros. A0 Iogios [permiisstve,
protaction, ntariack, TLLE and OLCS) ar= Implamantsd in DCS cortrollar. Withaut oropar functioning of DCE-cosfraller,
aparstics of SEARon I nol posseds and shall resut In foroad cutage.

Tt ks summifized that Scnmsicer Elsctric make DCS Controdars ane Instafsd in the msteat SiStian by 56, TG, AHF, THF ana
Offsths araas. The JEM vide ks mall dated O 10 7004 and 28.02. 2001 [sopy attathed hargwith 5t Annexuire-A 4] has
mtmstad chat the Fieid-Conten] Procescor 270 [FOF Z70) nas boon withdremn from (oled wia f. funs 35 J0ET and thus
has becoes obsolsts and s repsin support shall be provdad for next 08 yeees om obsclascencs. The GEM has
firthar recommendad for upgradation of Me tama In prasss mannar. Dus to cosofestancs, Station nas baan facing
‘mEURE I megai) sanvices repiacamant of the S0&MS Natatad bo the Systam

inwdaw ofthe Sforamantionas cogoliseancs and 55 remoenmandsd Oy OEAL, B I plarned £ camy oot oagradstian of
DCE controfers In SFTerant ansas of thia Instant Station In & phased manner. Arrordngiy, Homohe Comminsion may b
plhasad to alkow Instant prokecicd pitailzations an this Senat.
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ri

Cybor Bewrcy Subic implomontetian i
DOCAES.

123000

125050

=2he
25{1M0}

It Iz sumemitsar That B Sohneicer rraie Dghtsd Distrsumes Condrols 2nd Managamant Informetics Spstam (DOOMES)
s Inskabed in Ealance of Fiank amd OMGSRe sres of tha Isient Sisbon, & s pertiners tomaentian that, TERY-n,
Kimistry of Escbroniss aod IT, Gol kausd directions deted 28.04. 2027 undar sub-sactian (&) of section 7B of the
Information Techngiogy Act J000 under which That bedr randsias to Implamant Varioos oyber secarity massures,
Intuding anabing logs of all ICT Eystems ard maindzining nemr sacarsly far 3 ming perled of LEG days. Alte, TES ras
Esuda draft Cantral Elechicy Autharty (Cyber Securfty In Power Sactor], Aagulations D034 which envitages mutticls
wctions for oyher sacuriy and call Lpot strngent and purnithie actions agabest non-compllands of the reguiements.
Motshly, CEA Fod carlier issucd OEA |Oybsr Sscuffy In Power Sector], Buidailnegs 2021 A ropy of the sald CERT-n
diractya, draf C58 Raguisiiors 1002, sno C52 Guidalnes an Cybar Saounty 2071 are stimchad haresith st Annssure-
A5,

Comafanca to Sbova Indicatad mandatory cybar saciwtty requirasnants nadd Implamantstion of various fonctionaitias
ui.- et wEntony & snomaty astaction, windoes and sooFsiion hardening, soofcstizn whksisting, Seoority pakos
Wanagamant (WELUE| for sacar®y products and menfralzed petoh managemvant, Maliclous stmack mitigatian n scdiion
To tradiional Antiving, Sarvizes e S0 dashnosn®, Arthes Eractory and role-Besad Sooess contaol Wik necastarny
iog. Sincs, tha DOCHIS (contrl system & HEEME) I propriet=n 1o neturs; the poocsed Orber ety solution must
Ba Implamantao from DOCKEE 05 to ansuns SMooth Snd seamisss Intgration of cyhar cacunty moinraMtas. Al
‘thase MeFUTEmEnts Coma In tha form of & compranensive "Cyber securty suke’ from OOOWES DEM, La M5 Schnsicder
for tha stank BSticn.

Iniaw of tha sSiows Setutory regulrement, Bonole Commisson may b paaied to sdow Instant projecies
Epitsilmmtion Tor mplemantathon of Cybar Sacurty Suits in tha exdsting TOCKES of tha Instant Station

Replzcement of "Emarton’ maks LIFS
AEatary

E5.00

E5.40

25[2al,
25[2He]

Tt is: simmittar that Ps Emiarsosy maki UPS Bstary ard being 2ed for powasing on orfticad D& sySteme such &% Flama
SLEN TR, T SESlam, AnahEers, aic with 230VAl. Tha tald URS o Installad in TS, 595, A5%, CHP and offals arees. Tha
EaMma wWars Indta kel 3t tha fima of CO0 af Unft-1 and Unit-2 of tha S5tion b Manch 2053 and Waech 1008 ratpactiuvaly.
Fiors than IL ears Sfiar cheir Ssisilaticn, the s2id U975 hava comakted thalr useful snd has Fuly dapraciztec.
Fthar, 35 par tha OEM, tha sperss parts svalabily for e UFE oystams Ingtailed 10 mars feck ks dacining. The
electionk Doanss (PLEEUsEd In thiess MOdes are no Aonger manataciured bemuss of non-avelailhy of oartsin
coeponenis s — IC, on atcount of thalr ceecfescuncs. Az & renok, thars are Ssohnolaglcad HmitsHors for
manLEschartng the oid cheult boands and thalr el working for critcal Sppiications.

Inviaw of above, 26 planned 1o replace the said UFS wES prasant day modats which ane superior In tarms of aificiancy
and ks saikylast ol tha alactries! powar, Sua o termnalogics! advaness Hon'bla Commilislon may Ba pleased 20 show
InstEnt profacted eofsfmstions on this baharl.
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Ungradation of Analtg Sased COTY
TETErEE 10 IF S CamEras

5500

e

55:00

25(2)el
1)

It e sumemitsar that Analeg Bizsed COTY camefas racord vidao by t2king in Hght through = lans and fetording ® ofa
Ehisical madium and the faeds ana monftared i real Hme though = Doysaal Cetie bebwsan Tha manttor and tha
Pttt

It s sumenittied Ehatie vany rapdaly advanchng vides sunsfance ield, Ansiog based DOV amarai metafed ot tha Instant
Eation, mors tham 10 vesas bad, have becoms ouftdsied now and Station i finding B dMMouk to gek vandois oroviding
supoory santos for the samae. Tomparad to Analeg bassd camars, P Dassd DTV cCamaras ane math tecneciogicaily
advancad and o faveral sdvaniages Pach & nabwo Inteiligence and remats ManagaesTty, anhEnced daa sasarty
and rallabiPey, Righ Vi quality, berter resailon, can ba powsrad over Ethamat cobis, Witz Sption, sans viaaa
Svar long distances whe carly, sase of rsliztion, otz

Trearators, W view of the anaiog Dased camarsl becoming CUTSEtED, aNg ennEnced SETElyy Securty capaniigy of P
bBased tamaaras, It proposed Be replace tha analeg batos camraas with IF cased OOV camaras. Hom'oda Commission
May e Deeiad to aFow nstant profectes capf=ization om this bahsif.

Uingragation of PUC Systam of SCSD
PumIs

=5[]

It ks sumenittied that '_EE-FAHL'E make PLC system 15 instafsd in High Concentrated Slurmy Dk pasal (HOSDE system far Fiy
Asr randleg o thi Instant Station. Trhe said PLC systery ansuras comokss sutomatian of HCED Slos and aF smsoclated
instremantatios systams Including SUto loof. Tha faid #LC systam was commisticnad in 2017-53

It s fortnar submittad trat tha PLE syetam works i kandam with PLC sarvers A Sarvers Ravi baan upgraded to
Windows 13 ssrslon dus to absofascanos of the sarisr 05 bassd o Wisndows X7-1003, tha mderfacs of tha sarvars with
the oid Fardwans of PLC IS gatting dMOUR eding £ various 55es Such a5 fraguent nanging U of systam, nan
svalleabiny of stancoy PUT oyshem, &Ic.

Bz, Eemant maks minFPLT system B Instslsd for 2l parmikshes and protections of HCSD pumips. The Sams wars sk
rommissiones in 2017-43 and in tha kst 17 yéars, The PLC spthem has berome matuns leading to SMouty In vty
of spass. I GEse of oltEgs of SyEtem, |0 cants are not avallao to ravlvi the Tystam.

On acoount of sforamentioned oosnlesranca, itk oronnsad for uogradation of the PLO systam Tor BLSD systasn, Hon'olgl
Tommissicn may be messed o aiicw Instant prodectas caphsization oo This berall

e

Upgrazwton of Iwachyeed SRR
Spr=m

i3s:n0

It s-sutenited that the Switctgear SCADA Systam fior tha Instant Bistion U Dased on Windows XFf T OS. Pardnanthy,
Microsstt Inc. bes Beckrad cosotasmencs smd End of LHE [EDL of Windows XF (B0L &pdl 28181 and Windows 7 {EDL dan
I3H|. Ao, &k partinant o mota that With reSoect bo oyber secufity thieat bz power instaliations, Mininctny of Fouwer,
G@ol, CE&, CERT-in, have lssued s diections In retent vears hor Impementatton of Ehest ofper seourty provisions in
The oofwsr cystame -CEAT-in, Minktry of Bactrosics Sad 7, Gol ssisa dractinne dated T804 2072 managting o
Iimplamant Variois oybessaountty messures - Ao, C58 nag koued CEA {Oyher Saodrfy in Fower Sector), Guidafnes Z0TL
Tagarding CEDEr Iecunty Maasures £ 08 atopted i power seckor, SEnifimEoty, tha GEM, WY Ftacnl, vide It: estar
dated 15 11 7034 {Afarmed Fargwith st AnneRure-5,81, on sccount of sfomssid reasons Tes stronghy moommendad 1o
recfacs tha sxisting Switchyerd SCADA version La. MicnoSCADA fo tha etest wersicn MicroSCADA LOwfich sl ansurs
eplancs o oyber sty ek res, sodnees ST Aus to obsolesrenos of Winsows X2/ 705 and addtbonsity wil
Oroits SEvErE sdvantEgeg 2k Mantioned In the sald srnexure.

Inviaw ofabova, Han'ole Cammizsion may ba Sheatad o Sicw Instant profactas caoitalization on thisbahat.
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5={3-a)

B | T

-3

upgrazence of SwschgTer SCADA

iSurcm

2500

4500

=izl
2=i3ile)

1t is summiftied that Suparvisany Conod 2nd Dets Acquisition (SCADR) Systeon of Swkohgesr of the ekt Staton &
provises by Vs Honaywal Automation indls Lad [=AIL). 1S Honaywall visited tha instant Statian from 18.01.2024 15
18,91 2028 3nd reviewed The software’ handwass haatndmass of Data comcentratoss, Coomundcation froon DG22
Contahbaton to ramarks] FRisys snd comerwiniation SBetwaen Dt Concertrator and DOCMIE, Acmordingty, M5
Honaywsd Seened el sotwars verslon Instafien In the prasant Data Toncantrator System S outasied and
Tecomrmanded for Lograding e Smec Als, the hardwsns end the softwers, InCluding the coarsEting oystems, instailed
=rtha s ard onsofats End therm K nosupport Dersuss of susoisirenca. Tharefers, My Honoywsl nas moommandsd
Tor upgreding tha Switcrgear STADA oymam on scoounk af ctsaiascerca. Copy of Minutes of Masting sasad 1301 3024
in thiz ragamd wER WS Horeywal s atechad farawity 2t Annexure-A/7.

Acenroinghy, Hoo'Ble Commission may be pleassd b sliow Inttant projackad capitailations on this bana.

Lpprezesoo of Vmpes Tippler LT
SFEiem

13500

It 5 sunmitad that In thi 'Wagon Thigoier (WTH Systern, Sresenty Tans ars 23 nos. famats 0 (et indfidaal WT Coriral
oo | for @=oh WT 208 2 commnan Control focem having rastundant DPU [+£ stanobyh Sincs 2B tha WT ane mun by singla
DOPL, &y promiam ot DPL panal 208 aF. power suCol falins, commusication Dreakdows or 0P Siure, softwars hang
UE, resuls In stopping of uniceding of coal racks and Incurming of demuTage Chedgas, Unketa oparatian and may aiso
iead to coaf shoftage ab the Staticn

In the view ofthe sams, B 'k oroposad that B30 ganeks Socated In each WT ke reconfigurad ac skand-alana syckams whkR
Inctsiation of 1 5a% of Contmbers, 1na. EWS ant O9E for sach WT, This confiurabion wouka provida reilabiiy sgainst
Ty COmman prohism &t main conbrol room DFU panas and have Indepandént opemionicontrol of asch WIS
Traretors, folldwieg oranges ara OroD2CET In tha cantrol system configuration te have sosalote redundarcy forsach
wagon HEpiar systErs

1 Eachwagon topder would nNave segersts sat of PUCS In Dpamtor canin,

2.0cs Enginearing Work Seban [EWSEFSnd and Dpsrator Work Statlon [00hE! Stadon would ba configuras for aac®

W

It & suomitien that e sams will aniwns rafabify of the control eystem, &% aparation and svslabisy o wagan
‘Hiooiers T 5o notow oty that the PLT sysem for W InEaBed In the nctans Statlon are mans than 10 wears oid ang
have Eecoms cbsalkfs and the same wouid be upgradsd dding tha soove mentioned rmoonfgurstics.

Han'ole Commission may oo pikases to sl Instant projected capRaitation on this bahalf
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e

Uppracwtion of TG fnd Windeg
‘EraScn Siooitoring Syadors

18240

AE230

25{2ife],
=1

‘Dibsolescence of Techralogy: it is submitbies that Gancrator sistorand windieg vibetisn messuring sensors
|soceieromatars) ara Instaliad to mordor Meathingss of stator winding Gnd BASROMT SYSSAM NtEErty THS K vany
ImporEat on-Fre ganeErator ReEh moolnring SEtem whith are nstalad In & Ergs modam turoo-generatons. SHEL
B30 W gaassuton which are supeies In betwaan yaar 2002 by 1003, are MtaT with Clazosss oo e aotaleromatons
haning mesalis Doy . Howavar, BHEL gararstorm supsdad from yaar 2004 cowards s fEtad with Fora Gotlo
scCafarcmatars Navisg Insuiated Sody and without 2oy matal et Thia plazoelaciTh tyhe aCleseromatart fave Sacoms|
ocutdated now and sre Seohnokogica By Infarkor to tha aomw Lnkerially sdopted Flone Cotic scoasscmatars.
Safety & Senirty of Equi a ¥ Working: It & sunmittes that ceftain PmEstions) nad aguatics of
pezoelactnic tVDe acctlaromaters afe osarvad WER respect to s mounsing location, mounting arreagémant frsulakian
Qualty and sonsor bl VoRage witheLand fowal, wrich cansad to fiash ovar indios genarators and tharaby
coenpraemizing the safety and sepority of tha sgulpment ard manpowar: Tha svant of such faxh over wkE mroth sevans
interaky bsita Fefervics generatons My ks Decs I tha sensor braiding [ Lsed for saouring SARsorE o0 canduchor)
inEuiaticn fevel I Dramched ouring pesarator asrth Teuit 2t any iocation of genaratar terminalIPEDET Ly sl UT &
slda (shmdiar indcert hat sireachy cooursd by ping of B Stabans of NTPC)

Tha dat=led ansiysis of tha same was Jane by NTPC Song with the TE DEM, La., EHEL. Swas conoiudad et S ong
tanm sokation 20 awodd Such goourenioe- kT go for reglacamant of Fislc-Glucinc Acclaromaters with Fibes Qptic
ACIZIROMETEr SENESTE and sSLorEied Moretoing Bystem Copy of KOs of tha madting beiwaan NTPC and EHEL
dated 3L DEI0ET. wharch sbove recsmmendation was mads by SHEL & shtacnad hatowEn o8 Annexure-A/8:

In wiew of the snove, Hon'tis Commicsion mey ba plaased to sAow tha INEEant orofectss canfailzatson,

Soib totas AL

o

Z237.00

oo

For aszets aliginle for Aok @ MOLE
plus 350 basis points

ratmiiwtion of Welghbodo ok fab Cyhs

Z7.00

700

a1kt
pa- LA

FOEFELC Notffation dated 31,12 2021 mandsies et awary ool or Bgnke Dazod thesmal power piant shall od
primaly responsibis (o ensars 100 peroant otifsation of asn snd 5o prosfdes that Stanstony aofigaticn of 100 per cent
utilsation of aan shal be Drusted &5 & changs In Bw & copy of Tha 55l PRotfficsiion ooten 31123001 ks atiscnen
nanawith &t AnmeNure-a,3.
It = supenitad that the Patilimer har tesn substanthe massures and has beer siés to sohiove $100M ash uliEmHan in
e IrstEns Skation. Muss ey, significant sah utization 15n rosd projects, wharain 255 & teniporiad ash sub@rs. S5 tha
Treguancy of budkers fas InDessed Signifcantly, Welgnordge & proooied to be Inetaden ot Az Oyke to TacliSats the
fizw of 2zh Tranaport wehick at B owhl recucs wating tma for weigMEnt Sureg peak trafe houts and cnabiz
sustabiing Tha 100% ssh welilcaticn

Bocardingly, Har'Ble Commission may 06 phassd w0 ahow tne Instant profscsd capReization an thi panaif.
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e

B | T

-3

Ligmteg Vet inmiaibion im Sk Syt
Az

2alafkL,
EB{1fid)

It ks sttt d that Lgheing Mest 5 gulred Inths Agh Dyke area o arsuns safty and sacusity with ragard toash
utihation sctufties tauing piacs In the dvia arke. Partinentdy, toachiaves 1004 ash ufilzabion a5 mandated oy MOEFEOC
higtifization dated 3L 12.2031%, thars ik movemant of aah Sulkes, loading equioment, e, ofen ouring swening and
right hours alse. Tharaford, sdditena! ighting 1= saauwad In tha oke aras oo focilmgte ash utiization acthitles. Hon'bla
Comnmission may ba phessed o sliow the Inatant profscies otz iimstion on this bahatl

et iatne of Enargy aMokrt Fans
in Coofing Towar

5516

5600

ESI1K1

It is summifized that inSsistion of Stast Enaagy EMlent Fans, which are wouch dgntes In walght comoarsd to the axlsting
f=ns, I praposes in Cootng Towers (CT]. The Fars Baing subctzatcily gt will snstis reduction In Audicry Snergy
‘Compampkion by wato 304 o ooenpaned Eockhe APC of the axisfing 7 Fanc Hankle Cosomitoion may ba plkaassd 1o
o tha estant pralectsd caphzdzstHan on Hhis bong®

= of Farmen Tralloy et

zmzrpy Cham

Eo ]

T purposs of & fastoon trofiey B to support and manage M cbies that supply pow'ar, contnol signals In Sds Arm
Chargars of Wagos Tiopss sraa. Buoesshee Tricton babtesan thia frodey wneal and the I-Daam fas reasdfed i feoueni]
whia! dameie AdiTonay, the repested nandfng of Paavy (408 NEs Caused conglitant fallura of tha supoorting chaing
and ol leading 1o ooarational Ina#icancies

1t sucenistad that for moving agulcmants T SEckes redaimens and caodis Teedars, energy chaln systam 5 meguirad)
in ardar to avold ovenersion and sEckness of oS Chat pass Ihrough & pancuiom. With enargy chaln system, CORD)
muoknes ane TR dnams colld Be syohoes thus s=ving anagy and nreventing damage;’ apening op of control Eeks In
UpCCeTIng Thasnad potwer prajacts; thi GHulprment ara aquipped with tha s=io Energy chaln Tystam anty and tha mdsting|
plants are ncrassingy uograding to tnk mors afclent and refabie enargy oraln mystam. Im wlew of the o, Hen'bil
‘Tommissicn may be peesed o aiic'w Iha Inetant orofected caodalzation

gF Grawimssnic fosdernt

wign YEI Foodora

Soib totas A2

355:00

SE000

L

oo

It E-submitad that Ay's BHS manufaciungs and supoied Gravimeiric Fesdars, with eddy cutch spaed Confrol drivies,
e Instalias pratantty ot the notank Siotien. & frguant peobiam of faatar spaad hunting and raaning st maeam
speed B bRing reporiad due to dusty sswinanment and ol gress through Sassbon b Ames, winion |5 further eadfng to
beareg damaga and malfusctioning of clutch cofs, which Tn Den lesds o outages of "eadar and partla! loeding of Units

Itk pertinant to nofts that Verkole Freguancy Dirys [VIT) tesad Sschncloghas, oravslant now, Sne tecninaiagicaiy
superior particulary fortha rotating aguipmants, WEDSs adjust ih slectricsl Teauenty of the power finphed to & motor
to changs tha mobor's retaticnsl spesd. In the proposeas spoilcatian, WRD drives Wil be neeied in tha oosf Tesders
wiich wil 'rprove the Feader controd thas enhancing relisbdty of Doectisn and wiil siso fead ta méduction b Aurdiany
Powar Consummption by o io 334 to 308 of tha prasatt consusmpiios,

Inwviaw of the eod; Hoe'Die Commisshon iy b plasssd o sliow 1Ta Instant orofectsd caniallmton for fMficient and
rafiabld oparation of the moQf faaciess.

Toted Add Cug | A1443)

Z720.00

0.00

o1




PART-I
Fo

bass prints

S — JRraoeint i Bx Lokl
Yemr wise Stetement of Additsonal Capitafisation sfter COD
‘Mmmme of the Petitioner - NTPC Led
{Mnimee of the Generating Station : Mawde-1
(oD 300053 20da
‘Far Financial Year = 2026-27
ACE (Projected) ) T
Eccrum] Reguintions Cost by the
5. Mo, |Hesd of Work / Equiprment basisog | Cn-dicharged | o DL | pnder which hssification pol
™| Limbility included | mchded|  iaimed Commiszian,
per - baziz | Fany
e incal. 3 incal. 3
1 2 3 4 =i+ L] T -] g
Al For assets efigihles for Nonmel ROE
it = mebmitted that ‘Eltek’ make chargers s7= being uvsed in the instant S=too for powsening on tha DES controflars with
2ANTC. BXCS comtrallers store tha-iogies {protections & interdods) of 28 the eqoipmenis nst=led in the Lnits Without
2D, D5 corrrallars would rot paver on aod Links cannot be ren
Upgradation of 24 hangar of DCE
: S s i I 77.00 7700 F5A0)  (Tha OEM vida its mai S 2408 307 feapy srmches herawith st Annsmure-A/ 1) has irEmetes that the saares of
) thie said Changng sys%m have beooma ohsolets. Owming to wnasailabifty of spares due to obsolesoancs, thers is risk of
shrttoam of the Crarger, which will kead to VD fefure, rend@ing imto shubdown of the Unts. In view of the same; i is
aropossd 1o uagreaca the said 29VDC charger. Hon'ble Commession may be plaased wsliow instant projactas
i e RSN SR T o s BahSH
2 Raplacemant of ‘Emerson’ mece- LiFS Esthary BE. D0 E=.00 ﬁ:{; Pl rafar jostification provided for this g in Form-8for FY 25-260
3 Ungradation of PLE Systam of HCSD Pumps T.00] 100 2520 [P refer pustificaton prowvidied for this fem i Form-2 for Fr 25-26.
2 |Upgredation of Switchgesr SCATA Symam 15500 105 00 ;_“5;‘]1';"_’; S rafar justifization provided for this e in Farm-2 far FY 15-28
It B wishmitted that-exictimg ABT Dnlima DSM iz bazad on DEM Pegdstions ndfazsad in 2008 However, subhsaquent o
that thars have been savaral amendmants in the DAL Raguiztions. Lonsagusnty, @ imalament the warious provisions
=5 par the amant D5 Asguistions including CEAS CERL guidainas for 588457, the matering systam naads to ba
e upsr=ted. Alsn, in the recert years, CEA, CERT-In; hawe Esued directions far impement=ton of stringent oyber seourity
=z AET Matesing Systam Upgraaston BeOD Be00 25i3e measuras #0d tharefomns to implamant tha provision with respect o DEta Acgussition, Neteork Infrastructurs ard oybar
u ety Features, tha ART Metering Systam requires ppgradation. Thae DEM, My's C0SPH] Enginearing. vie its repoery
dated 28 10 2024 [sttechad harewith Anmekure-Af 11 has moommendsd to upgrada the ABT Matering System owing to
aforassd reasons
Inwview of tha sbowe, Hon'hle Cormmizsion may be plaased to sfaw the instant projectad cepitalration.
Sub toesl AL 35400 3500
a2 For azsets efigihls for RoE & MOLR phus 350

o2



{Bmiount in Rs Lakh]

Year wise Statement of Adrtional Cepitafemtion after COD

PART-I
Fo

S Mo,

basis ==

IGAAP

Jhetfication

Cost by the

Fany

Sida Stream Fittratian {S5°) System In Goaling
Towar

ES53E

2ETAN

it = sugmittad that fina partosas it Coaling Towar's {CT] water =upply & the undarlying cawse of many coaling tovwer
orohlems These oitra-fine particlas can ding the coaling tower, imtarmupt heat exchange, min the sfetivenes of
chemim! Teatmars and sk an inoease 0 biolagical growth, scling. fouling: & therchby reducng the owarsill
efficenoy oftha (T

Sida Stremm Fltrasion (55F) sysiems reduce tha amourt of sspended sofids, organis and sit particles iy comtimuoushy
filtarimg & oarcentaga (5-L5%) of tha coofing tower watar. The filtered water & than ratumad w0 the coaling watar
yste For retisa. Side stroaem filtrstion = typically oeed in kigh-flow coofing towers:

Tha majar barafits expacted from tha irsmliaton of Sides Straem Filtars are

=] Protection of the daanar surfacas ghiven that sobds heve baan filterad oot of the systam. This redwoes morrosion rates
and mcresses aguipmest Hetima,

o) S stream filtration, whan gaired with chameca mesrmant, will mainan & Cesrar sem, thus eoucng the nesd
it machanicly dasn s 2nd exchamgers: This it lowars maimterence coets.

<} Sida seream fiters keep the system dsan for betee hest trensfer rates, for longer pariods, lowaring oparstions] coss.
o} Remmving suspendsd sofds from circulating water m@n in some mEsas Salivar highar cydas; reducing tha masd to
rRplars meTranas

Tharatars, the propased 55F syswem will @nharca tha afficanoy of tha (73 along by smabéng reductans inwater and
e gy consurmpinne, reduections in chomics! gss, iower meimterance costs, productvity improvements ard reduced
downtima and better contol of Bological growth. Hooble Commission may be pieasad to allow the instant grojactes
cepitslizasion on this babalf.
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{Bmiount in Rs Lakh]

Ve wiss Statemert of Additional Cepitaisation sfter CO0

PART-I
Fo

‘Hlarne of the Patitioner - NTPC Ltd
‘Bnmee of the Generting Station - Mawde-1

.C0D

‘Far Firmncial Year - M026-2F

S Mo,

Head of Work | Equiprment

basis ==

IGAAP

Jhetfication

Cost by the

Fany

Bz Hanofing Syziom

BSEOD

BE8.00

172336

0.00

B,
2E Mg

it 15 submiftad that Ministny of Powsr (Mol Gol, vide thedr drouifar deted 3812 20171 inuss Fadissd Poldoy for Elomess
WRlizathon for Fowsr Ganaration through Co-firlng In Coal Desed Powar Parts” 25 per which ool Gased power oiants are
mandatad s 05a Sio-mass Slong W eogl fod firing Ancordlngdy, CERC TarH? Roquistion 2004 Slio provides for adaitions!
EapRaization for works reguinad Towanss Slomans handing syEtem o enatia blamass cofiring. A cooy of the said Circular dates
CE AT 2071 ks stteched hanswtth ot Annewurn=-4/12.

To hands Qu=ATY Of DioMman Daliel 28 Mandazed oy MoP on daly Dk, an sutomaed and fira Sebection shd protection
squigpad slkobased bhomiass storegs and handing Yefrastecions: b Regdined to anabis Taster umicesing of trucks, svicld damaga th
Blemacs pelists wills handhing, Svold dusting and frs hazan, watsrproof storags of Dlomars In shcs, matarsd and controlion
Teading of Clomass pefet o desirad biend ratic, eto

Slomars pefiat has Bigh wolstia confent snd idw ignElon tamperstars: Proloegsd sir contact with sfisgrenf plis of dlomzss pefiat
may Sl Sutn igniboes Sus toseif-hesting and thus sliz fire: Siomaes diss poses fing f@2ard and nasds b0 Be svolded. Tha
Siamass Hangling Systam envisaged a0 ensunas e safely oy avalding air contact durng SI0 Stofags, praventing Hiomass Just
=3 wil 23 adesiate measkes for fra detaction sad protection oystam

Looordingly, & compmehenaiis Elomass Sanaing System Eecviagad I Mauss STRE [La. Mauss- of 1030 WW and Mauds-i of
1220 AW comprising of Elomess Pelat Fic B Acthve Dlschesge Al La., WMechanical extractosy rotary Tescsr, Balt Faadar
LEnciosed bypal, Frs detertion and afarm syskam, Fm Prataction Syrt'errl. Duez Extraction Systam, Tnatk Tippiar, Waigh Eddge,
Sl Bscaptlan Unk, Buckst cisvator wigh Accossories snd Buppocting sbroctanes, Cnuta for comvapor for fasding blomass 5t cosl
Bet, AC B Vantilation System, Bak Comveynr Sysiam, AR appicabic CBF sna Electrical pystamy Drives) Mumination, Thil, Strartura]
@nd arrdE sl works Incioding undieTgrouns SacltiEs ke deinage, sowerEge, Tenchas, &rtning mat/froonding Tor srucres
=nd toundstions o ssodated with welgh Bridge, Sruck Bpoier, plitform snd remyp, bale recestion unkt, tucks? eleveior, blomass
eiat sho, comearyor, pipe/ES galories and plodsrabic bronches, duct hanis, pedartss, pra-tebicstest contsiners for Focsing
TR and atactrical ems, Dl warks assoclates with sir-conditoning and vantiatlon nstem, §aners! paving to Mals Spgroacn,
&t

Arcordingh propoftonsts projetied moitsl eXpandiTure hescd on Snstant Stzfian's capacity [ 1000 MWW, Fos b clained Tor 2
rstant Satkon. Hon'ole Commikelon may e Seasad to alow Che sama,

Tatai Add Cap [A1+82})

20TI3E
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PART-l

Form-8
[Amount in Rs Lakh)
Yeur wise Statevment of Additions] Cepitaleation sfter 00D
Name of the Petitioner = NTRC Led
Hame of the Genersting Stston : Meuds-1
coD -30.03.2014
For Financal Yesr : 2027-2B
ACE {Projected) =i e Admittad
) r . o Cost by the
S Mo, |Hesd of Work / Equipment Accrual besis Un-dischangsd IDCinduded | under which Justificstion il
PP ability included | Cashbasiz S P Cammission,
. in col 3 i i oavy
1 z 3 F] 5= [3-4] & 7 E ]
a1 For assets eligibie for Mormal ROE
Upgradatan of 2AWDE chargar of D0
1 PE:'D”“ i TRO0 TT.0G I5(2)(c)  |Pirfer justification providad far thisitem i Farm-2 far FY 26-27.
P s i 2000 22000 152)0c) | eefer justificatian providad far this e i Eorm-2 for BY 25-25,
Caontrollars
Sub total AL 207.00 0.00 207.00 o
A2 For pssets eligibie for RoE & MCLR pius 350
basiz points
Sub-tots] AZ (ulli ] a0 oo 000
Total &dd Cap (A1+A2) =7.00 oo 297.00 0.0
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[Amaount i As Lakh}

PART-

Year wise Statement of Additionel Copitalsation after COD

iame of the Petitioner

cHNTPC Lxd

Mame of the Genersting Station © Meode-l

oD : 30032014
For Fenancial Yesr - MI2R-29
ACE (Projected) Admitted
. _ Un-discharged _ Reguistions under T Cost by the
5. Mo, |Head of Work [/ Equiprment Brcrusl basismspes| ) 10C indhuded R T Justification g
I p Linhility inchaded Cesh basss ol 3 5 "
e incol. 3 7 if sy
1 z 3 1 5= (3-4) i 7 ) ]
Al For essets eligible for Normel ROE
Upgradaton of Fchraider maka DS i E 3 r - : L . T
i 2300 23000 5[k Pl refer justification provided for this fmm in Form-8 for FY 35-26.
Comtrofiars
L sEation af TG Eng Winding Vibrstizn Manitord
3 ;’;—m e ot e e ot 1i8.00 21800 FE[2}cL TEHNEY [P refer justification provided for this item Tn Form-0dar FY 25-26.
Sub total AL 438.00 0.00 43500
Az For assets eligible for Rof & MCLR plos 350
besis points
Sub-toii A7 0.00 0.00 (KR} .00
Toml Add Cap [AL+AZ) 433.00 0.o0 43800 JiRrif




PART-

FORM- 10
Name of the Petitioner NIPC Limited
Name of the Gene:rating Station Mauda-1
Date of Commercial Operation 30-03-2014
Amount in Be Lakh

Financial Year (Starting from Projected
CoD)1 2024-25 | 202526 | 2026-27 | 2027-28 | 2028-29

1 3 4 3 5]
Amount capitalized in Work/ Equipment
Financing Details
L oan-1
Loan-2
Loan-3 and so on

oan?

ot b Add cap is proposed to be financed in
ety Debt:Equity ratio of 70:30
Internal Resources
Others (PL specify)
Total

o7



Calculation of Depreciation

Mame of the Petitioner : NTPC Ltd
Mame of the Power Station : Mauda-1

Part-1
Form-11

Depreciation Rates as Gross Block as ——
SLNo. |Name of the Assets per CERC's Depreciation | on 01.04.2024 on 01.04.3024
Rate Schedule {Rs Lakh)
1 |Freehold Land 0.005% 0.00 0.00
2 |leasehold Land 3.345% 25383 .54 58121
3 |Land - Right of use 3.34% 123556 41 40
4 |Roads, bridges, culverts & helipads 3.34% 17256.99 57638
5  |Main Plant Buildings 334% 7467.93 240,43
& |Other Buildings 3.34% 2543518 24053
7 |Temporary erection 100.00% 12605 12605
E |Water cupply, drainage & cewerage 5.28% 6529.7h 344 77
8  |Railway siding 5.28% 208R8.99 1102 .94
10 |Earth dam reservoir 5.28% 560.02 2957
11 |Plant and machinery 5.28% 58649515 31458500
12  |Furniture and fixtures 6.33% 3431 50 21721
13 |Other Office Equipments 6.33% 22689 1436
14 |[EDP, WP machines & SATCOM eguipr 15.00% 8244 12.37
15 |Vehicles induding speedboats §.50% 172 b.is
16 |Construction equipment 5285k 150800 7520
17 |Electrical installations 5.28% 12775948 G674 78
18 |Communication equipment BA3% 19320 1223
18  |Hozpital equipment 5.28% 44 56 2.3k
20 |Laboratory and workshop equipment 5.28% 50212 2651
21 |Software 15.00% 1957 3.00
Total 721166.64 3673847
Rate of Depreciation 5.0943%

o8




PART-I

FORAL-12
Statement of iation
Name of the Company - NTPC Limited
Name of the Power Station : Adawda-I
(Amonnt in Bz Lakh)
5 . Exizting - -
Ne. Particuiars 1022.24 2024-25 1015-26 1926-27 2027-28 028-18
1 1 3 4 = ] 7 ]
1 |Opening Capital Cost 66776012 67227215 6.74.404.30 67718430 | &T0261.75 67055875
1 |Clozmz Capial Cost $72.27215 6,74 40439 6.77,184.39 §.70.261.75 | &79.558.75 §.79.006.75
3 |Average Capital Cozt §.70.020.63 §.73.33827 6.75.704 30 67012307 | 670410215 86.79.777.75
33 |Opening capinl cost of IT/ Software I02.40 102.40 102.40 10240 102.40 10240
3b |Addmion in capitel costof [T Soffware™ 0.o0 000 0.00 .00 0.00 0.00
3t |Clozins capetal cost of IT! Softacare 10240 102.40 10X40 102.40 102,40 10240
3d |Aweraze Costof IT Eguipment: & Software 10240 10249 102.40 10240 102.40 102:40
4 |Freehold lsnd - - - - - -
5 |Bate of depreciation 50038% 5.0043%% 5.0243% 22003 % 2.3000% 2.3034%
6 |Azeresaie Denreciabie value 6.05.028.81 606,014,685 .08,225.19 61041100 61147246 §:11.810.21
- |Bemaining Azsresste Depraciable Valne at the beginming of the 2 88.936.13 235803020 11583876 1.93.597.51 178232 80 15383741
| EE
% |Balsnce wssful life st the beginnins of the period 15.47 1447 13.47 12.47 1147 10.47
b |Depreciation (for the period) 3412804 3430184 3442707 15,553.08 1562623 15.657.82
1§ |Depreciaton {snnualized) 3411504 3430194 3442707 15.533.08 1562623 15.657.82
11 |Cumulstive deprecizinon at the end of the period 348322071 3,82 28543 4,16.715.49 431,246,537 4.47,872.B0 463, 330.53
Add: Cummlative depreciation adjusment of -
12 |dizchatpes' reverzals correspondme 1o un-dischargsd hisbaliies - - - - -
dedacted as on 1.4 2009
13 Lezz- Cumalstive deprecistion sdjustment on sccount of de- 12673 _ ~ B R _
capitalization
yo [ Y loqucod i ot S T peadl e 34708448 | 3IBIIRE.43 4.16,713.40 431724657 44787280 4.63.530.63
adustments
* Shall be provided st trmns-up
{Peﬁﬁurle'rt
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Calculation of Interest on Actual Loans

Name of the Company NTPC
Hame of the Power Station Mavde-T | !
{Amount in ladcs)
5. na. Particulars 2024-25 2025-26 2026-27 2037-38 202B-20
1 4.15% Fixed Rete Nobes due 2026
Gross Inen - Opaning 111867 1131887 111E67 131R.67 11i8.67
Cormulstive repayments of Loams ugls previous pericd ) i [LI]CI‘_ 111B67 | 111B.67) 1118.67
Net lmn Dp:rurl; L'l“!.tﬁ' 11:| B.BF i El III 0. oo 0.00
: "'nr_rnam Dlmcrmmme ) = Iy FER-..' fii] Il.‘I]lIl. El BIZI III I:I"I .00
Incresss Dermsze doe in ACE/Dravwd during = perind 000 [IECT] (TR ] 0.00 .00
Tot=l 1TIREF 1138.E7] 000 0.00 jua]i]
A=payments of Loans Junng Bhe pericd oam 113867 0opd 0.00 0.00f
Met lomn - Closing 1118.67 0.00 0.00 000 o0
Awerzge Ne=t Loan 111867 5558.33; B.B0 £.60 .90
Aate of Intarest on Loas 4.4955% 4.4955%% 4.4055% 4. 4055%: 4.4955%:
Interest on bosn Annusfised 30.29 25.14 0.00 0.00 .00}
2 W30 750 Milion Draw! 1l (Relinancing Eura Bonda)
Gross kaen - Opening E216.895 B2R5.05: B216.55 B216.95 E2i5.95
Cumutative repayments of Losrs unls previous perod 000 000 000 1373.B5 23477
et jomn - Opaning E216.95 BIIE 05 231605 04320 S8R 28
Incresws) Decrmase dus to FERY 0.00 000t 0LBd 0.60 0.80
Incresss) Deomass due o ACEDiswi duricg e period 0.00; oona: 0.0a 0.00 0.00
Tatal E216.95 B216.95; 221665 043,30 SHE9.25
=payments o Loans during e pericd B _G00, 11738 117365
Nt loen - Eh:mng B216.95 B81156.05 704310 4595.41!
ﬂ.mge Pt Lowar E216.85 BE05¢ FE30.03 SEE‘E =3
Bat=of Inl=r=l an Loan F.478% F04T78% 70478% FO47BE% |
Interest on Losn Annesi=ed 5731z 57911 53795 37225
3 Union Bank of Indie IT Repayment frsm 01022087
Gross Inen - Opaning 2506000 2500.00 2500003 2500.00 2500.00
Curmulative repayments of Loans uols previous pesiod 187500 2125007 237564 2506.00 2500.80
Het lo=n - Op=ning 625.00 375.00: 125.04 0.00 .00
Increass) Decrease due io FERY 000 0.0a: 000 £.00 0.00]
Incress=j Derma=e dos tn ACE{Direwl during Bi= period 000 _h.oa; 0.0d ‘0.00 0.00
Tot=i EE [1]e] 375.00 125.1':1 0.00 0.00]
Sepaymentsof Lo=n= during e pericd 250,00, 250,008 13500 0.00 .0.00
Mek lomn - Closing 375.080 1560 b.00 B.00 2.a0
Awsrace Nt Losn SE0.06 250,80 62.50 6.60 0.90
Rate of Interest on Loas B.1000%% B.1000% B.1000%: B.10000%: B.1000%:
Interest on bosn Annusfised 4050 2025} =05 0.00 Q.00
Corporatison Bank-IV D1 Repayment from 11.01.2023
. (ECICI V Loan refinanced)
Gro= loen - Opesing 1054 1054464 1054464 1054454 10544.64
Cumuilstive repayments of Losns upls previous period 134375 3514.B8; A636.51 5HIB 13 703976
Net loen - Opening B2l .39 TOZES. 76 SHRE.1d H5B6.51] 351488
Ir.-l:r:a:nq’ Dimcrma== du= 1o FERW 000 000} 0L0d 0.00 .00
Increazs) Degease dus i ACE/Drawl Guring e peripd .00 D00z (] 0.00 0,00
Tolal B2l 3% FOTLTE: SB5E.13 4568651 3514 B8R
A=pavments of Loans during e pericd 11M 63 117163 1317163 137163 137163
Mt loan - Closing J029.78 SE5R.13 4E636.51 351488 3343.25
dwerage Net Losn TGI5.58 644395 SErE33 430059 2929.07
Asts of Intere=t on Loan B.2333% B.I33300 BE.2333046 B.2333% B.2333%:
Interest on Eoen Annusfsed E627.02 530.55 434 09 337.52 241 16
5 HDFC Bank Lid.-IV D1 Repayment from 17.04.2021
Groes Inen - Dp-.rmg S 00 _-3000.00; 5000.00 S000.00 S000.00
Cuml.d-uth r'p-!l:."l'ﬂEHL'l ol L:ulr.: 'untc prE\'m.lsEu'u:l IEEE E-" iy Bred) 2????3 3333 33 E ‘BE\SE-
H=t joan - Dp:nmq 333333 I77TI8] 2333 33 158667 1311 :l‘
Incremss Decrmems d = o ”ER-..' [1Ri]E] 0.pas 0G0 .00 2 IJB
Increswsi Deoeese Ave tn ACE/Drewi during e oericd 0.006 ikt {ERET] .60 0.00)
Tot=l 333333 IFTTIE 2323 33 156667 131933
R=payments of Loans during the pericd 33056 355355 J35.58 555.58 555.56
Mt lomn - Closing IFTIIE 2373 3% 1R56.67 111341 55556
Awsrzge Nt Losn 305556 250080 1544 44 1388 .80 833.33
Rate of Intere=t on Loap 7.9500% F.O500% - 70500 % 70500 % 2.9500%
Interest on bosn Annusfised 24292 19875 154.58 11042 £5.35
-] |HDFC Bank Lid.-V D1 Repayment from 25.09.2024 — R | =1k
‘Gro=s Isan - Opening 353.00/ 353.00; 353,00 353.00 HE ao,
Cumnulative repeyments of Loans usts prevmus parcd 000 ] TEH 117.67 15585
et lomn - Opening 333.00 313.78; 374.55 235.33 iF511
Incresws] Derresse dee to FERY 0. 00 00a; 0.6d .00 0.00)
Incresssl Decrmase dus to ACE!Deswi during e pericd 0.00 0.0ak i) 0.00 0.00
Tatal 353.00 313.78: 274.55 235.33 155.1%
A=paymenis-of Loans doring = periad 39.33 39228 3533 39.33 39:33
Nt lomn - Closing 313.78 274 55 235.33 156,21 155.25
Swmrzge Net Loap 333,39 29417, 254.04 21572 175.50
Aal= of Infer=l on Loan 7.9500% FO500% 7.9500% 70500 % F.9500%
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Calculation of Interest on Actual Loans Form-13
Name of the Company NTPC
Hame of the Power Station Mavde-T | !
{Amount in ladcs)
=, na. Particulars 2024-25 2025-26 2026-27 2037-38 202B-20
Iniecest on Loan Annisi=ed 26.50 #3398 2027 1715 14.03
7 S8I-VIII
Gross loen - Opening 390000 3500.00: 2000.00 3a04.00 3000.00
Comulstive recayments off Loans upbe previeus pesicd 13060.00 1733.33 216667 2500.00 203333
Y=t lomn - Op=ning 25040, 00 26667 1733.33 1306.00 BES.ST
Incresssf Decrmass dus to FERY 0.00 Lonas [L0d 0.00 0.80
Incresmef Decremase dus tno ACE ' Dirawi during the pericd 0o 004 000 £.00 .00
Tntal 250000 215687 173333 1300.00 BES 67
\=payments of Loans during he peried 43333 42333: 433.33 433.33 433.33
N:t ozn - Clowing Z1E6. 67 173333 1300.00 BEE.67 43333
fwerage Net Loan 238333 1950.00] _A51667 1053 33 630.00
Aatm of Intarm=t on Loan B 200025 B W00 E.20000%4 B.2000%: B.2000%
Interest om Coen Annoafised 15543 158.590 12437 B&.E3 =330
SBI-VIII D24 Repsyment from 31012022 (Purjab &
B |Sind Bank1 prepayment loan]
Gross foen - Opesing MrLay 4071437 407143 407143 4071.43
Comulative mabs ol Losns « ious 135714 1B08.52: 2253 80 271420 F165.57
Het lomn - Op=ning 714325 235180 1806.52 1357.24 904.7E
Incres=e/ Decr=as= dus 1o FERV 0.00 000 .00 0.00 juia]i]
Increassf Decrease due to ACE{Drawl durng e pernod 0.oo ﬂﬂﬂ’ (] 0.00 0.00§
Tl Tiezs|  gmsima  gmies: 1357.14 5047
Rmpayments of Loans during the pericd 452 38 ‘45138 45138 457 3§ A52.38]
M=t loen - Closing 22618906 1B09.527 1357.14 S04 76 452 3F
dwerage Net Losn 24E8.10 2035711 1583.33 1330.95 G678.57
Asts of Intere=t on Loan B.7333% B.733304% B.7333046 B.7333% B.7333%:
Interest om Eoen Annusfsed 25725 17779 13838 SR.77 59.28
a SBI-XIT D2 Repayment from 31L.03.2026 [IDFC Bank-
IT prepayment loan)
Gross foen - Op=ring 2100, 00 2100.007 210060 2306.00 10080
Cumiidative repayments of Loans upls previus period 000 Lo0a: 21333 #6567 F0E.OE
Het igen - Opening 210000 2100.00; 1BG6.6T 1533.33 1400.00)
Incress=) Derma=e dos th FERY 000 000} 0.0d 0.00 0.00
Incresse) Decreas= du= Io .ﬂJ:q:\'r-:mP-!Lrn'ng the p:rln:l 0.00 0o0ay (e 1] 0.00 0.00]
Tatal 10000 2100.000 1B5E.E7 1533.33 1400.00
A=payvments of Loans during the period 0.00 233.33: 233.33 233.33 233.33
Het fomn - Closing PalCifsic] 1856671 1633.33 1400.60 16567
Awerzge Net Loan 2100.80 1583.337 1750.08 1516.67 1283.33
Bat= of Interest on Loan B.3000%% B.3000% E.3000% B.3000% B.3000%:
Inferest on Loan Annsised 174.30 5, s 14535 13588 106.52
10 HODFC-ITI D7 Repayment from 04.12.3031
Gro= foen - Opesing 350000 S50H.00; 3500.00 3504.00 3500.00)
| Ceirmulatine r:pagmmlx ol Loens upls previous peviod 116667 1h55.56] 154444 1'333 ] iy
\In—_; Iz=n - III r=ring ﬁ]3 33 1044 447 1555.55 1t 'EEE-‘ : TI'T.I‘T-‘E
Ir.-l:r:a:nq’ Dimcrma== du= 1o FERW 0.00 000} 0L0d 0.00 .00
Increazsf Degea=se due tn ACE/Drawl Guring e peripd 0o 000 [ eT] 0.00 0.00)
Tolal 2333.33 1544 a4 1555.58 1266.67 7T.7E
A=pavments of Loans during e pericd 3E3.85 3889 38B. B3 388.80 383.20
M=k Jo=n - Closing 1944 44 1555.55) 1165667 J77.7E 3B8.B5
dwerage Net Losn 2138.85 170,00, 13551 o233 S63.33
Asts of Intere=t on Loan F.9500%% 05009 FL50004 70500 Z.9500%:
Interest on Eoen Annusfsed 17004 130137 10B.31 77.28 45.38
11 HDFC-IX {Refinancing of HUDCO}
Grom loen - Oparing 15R9.00 1535 0] 1569.00] 15E9.00
Cuml.d-uth r'p-!l:."l'ﬂEHL'l ol L:ulr.: 'untc prE\'m.lsEu'u:l 0.00 254.E3| § 39? 5 g 529,87
H=t joan - Dp:nmq 1589.00 1324 17 189175 1059.33
Incremss Decrmems d = o ”ER-..' oo N ] 0,00 .00
Increswsi Deogerse Ave tn ACE/Drewi during e oericd 0.006 {EB ET] .60 .00/
Tot=l 158900 132437 1864 75 1059.33
R=payments of Loans during the pericd 13242 13243 3242 13292
Mt lomn - Closing 14565 1191.75 1059.33 935.92
Awsrzge Nt Losn 1532.75 1357.55 1335.54 959313
Rat= of Intere=t on Loap B.3000% B I000 % B.3000%: B.3000%: |
Interest on bosn Annusfised 125.3% 10441 o342 E2.43
12 |HDFC-IX {Refinancing of Vijaya Bank-IV) e — =1 —
Gro== Ioan - Op=ning 35739 357.39 35739 5735 35735
Cumulative repayments of Loans upls. previous pencd 000 25,78 3858 B9.35 118.13
et lomn - Opening 357.39 IZTAL 29762 2£8.04 23828
Incresws) Derrmsse dee to FERY 000 b0as 0.6d 0.00 0.00)
Incresss) Deoma=s dus tn ACEDiswl during e pericd 0.00 ouod 000 0.00 0.00
Tatal 35739 3P ELY 297.E2 268.04 23828
A=paymenis-of Loans doring e pericd 1378 IOTE 2078 29.78 X785
Nk lomn - Closing 327.51 247 B2 25E.04 238 26 208 .48
dog=rege M=t Loan 342 50, 312718 2d2.63 25315 233.37
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Calculation of Interest on Actual Loans Form-13
Name of the Company NTPC
Name of the Power Station MeudaT | .
{Amownt in lacs)
=, Particulers 2024-25 2025-26 2026-27 2027-28 2028-29
Amte of Intarest gn Loan B.3750% BTS00 B3750% B.3750% B.3750%:
Inferest on Loan Aonosh==d ZR.ER 26198 2374 2120 18.71
13 HDFC-IX (Refinancing of Syndicate Bank-TIT) !
Groms Inen - Opsring S060.00 S000.00¢ S000.0d S000.00 S000.00
Curmulative repayments of Losns wols previous gericd 0.00 41667 BE3333 1250.00 15E5.67
M=t lomn - Openimg FO00. 00 4583333 416667 3750.00 3333.33
Incres=ai Dermase fus= 1o FERY 0.00 0043 000 0.00 0.00
Incrmses) Decrmase due i ACE/Direwd Juring Bie parisd .00 000} 000 0.00 ux]r]
Taot=l S0040.00 45E31.33° 416667 3750.048 3333.31
Aepmyments of Loans during (e pericd fi667 a31E67] 41R.67 41667 S15.57
Nef igen - Closing #583.33 4156 E-?l 3750.00 3333.33 2916.57
Iweruge Himt Loam 1-?‘91 &7 4375 o0} 3IG5E.33 54167 3135.00)
Amtm of Infare=t on Loan B.4000% B.A000% B.4000% B.A000 B.A000%
Inf=re=! on Lo=n Anneai=ed 40250 367 508 33250 207 .51 262.50
14 Bands MLTT Series- régayment from 75.01.2023 1
Gn:mrl:u:n - Opening__ 2400.60 24911&1:!! 2400.00 2400.00 240000
Cumnulative r:pa:.'rn:'ll: of Loans uplc previous period 98000 14e0.00; 152000 240000 400,00
=t lomn - Opening 1440.00 SaE00O; 430500 0.00 440
Incrmmse) Decrmese dus 1o FERY 0.00 [l e 0.00 0.0%
Incrmess) Decrmase dus o 805 Direwi during Fie pericd 000 0o00¢ 0.0d 0.00 0.0
Taotal 1440 00 550007 430.00 £.00 .00
Ampaymenis o Loans during e parisd 4E0.00 42000 480.00 0.00 a.0m
M=t lomn - Closing SE0.00 450007 000 0.00 0.00
dvmrzge M=t Losan 1200 06 7200008 240,00 0.00 0.00
Bat= of Int=r=t on Loan 9.0300% S.0300% o.0300% 9.030:0%: 9.0300%: |
Intmrmel om Linan Annsf=ed 168.36 6502 2167 0.00 0.0m
15 |Bonds XLIV Series- repeyment from D4.05.2023 e P P
Gro= loen - Op=ning Sa00.00 000,003 S000.00 5000.00 5000.00
Cumulative repsymenis of Loans upto previewus period 100000 2000.00 3000.0d 4000.00 SO00.00
Y=t o= - Opening 4004000 3000.00 20006.04 1001500 [elas |
Incressel Degease due to FERY 0os G.00 L.0G 0.o0 o] |
Incresss! Decrmsse die o ACE Drawi doring ihe pericd 0.0 0G0y (RN 1] 0.00 4.90/
Total 400008 300080 200000 100000 .00
Aepmyments of Loans during e period 1000.00 G040 00§ 100004 1000.00 o.00
M=t Joen - Closing 300000 2000.007 100000 0.00 0.008
Spmrage Nat |osn 3500.00, 2500.007 156060 500.00 440
Rete of Intsrest on Losn 0. 2E00% 9. JEO0% | C.2B00%G 0. 2800 % 9. 28000
Inteye=t on Losn Annaei=ed J24.80] El@;_ 13530 45.50 0.0o
16 Bonds 24 Sarigs- bollet repayment on 16.12.2028 |
Groms foen - Op=ring 145683 1456 837 145683 1458 B3 145583
Cumudative repayments of Loans uplo previows peviod 00| [T rh ] .00 0.00
Nek ioen - Opening 145583 1455831 1456.63 1456.83 1455.83
Incrmses) Dacrmase dos i FERY .00 000} 0.00 0.00 0.00
Incress=! Decres== due o ACE/Drawd during the period 0.00 Tuoa; _.opa 0,00 _0.o0
Tatsl s e o 145583 1456.63] 1436 63 1456.63 145681
Aepayments of Loans during Tie pericd .00 0.00 _-b.ba _6.0o 1455.83]
Y=t fomn - Closing 145683 1456.E3) 145663 1456.83 a.0m
Average Net Losn 1455.83 1456 B3 145E 83 1456.83 71843
Bat= of Interest gn Loan B.5100% B, S100%: B.5100%: B.5100% B.S5100%:
Infmrest on Loan Aonusied 133.98 123.*.'@1' 17358 13398 £1.95
17 Bonds L3A Series- bullet repayment on 16.12.3033 !
Gros foen - Opecing 18:B.58 1E1B.68) 1E1EE3] 1B18.68] 1518.58]
Cumuilstive repayments of Losns upls previous period 0.00) 000} 0.00 0.00 .90
et loen - Opening iBiR.E8 ’3..! ‘§§§ 1E1E.63 1B1B.5H L213.68
Increess/ Decresse dus= in FERV. 0. IEIEI ! ER ] .00 .00
Incrmmms :‘ﬂ'ﬂﬂ |'.‘|.n= 1:|:| &E‘Dr:m “urmf M= pericd J.I'.'ID [H}EI (] 0,00 I:I I:ID
Taotsl 181868 118 'ﬁEg 1E1EEAE 181868 1814 A6|
A=peyments of Losns during the pericd 0.00 i e 0.00 0.00
et loen - Closing 1818 56 1E1R6E; 1E1E.ES 1B1E.68 1818.68
Awerage Net Losn 1B:iB.68 1BIR €8 1B1E £ 1818.68 1818.58
dmtm =f Inbare=l on Losn B.6000%: B.ED009% E.600006 B. 600 0 B.5900%: |
Inierest on bosn Angnusfised 158.04 15804 15E.04 158.04 158.04
i8 Bonds L2B Series- bullet repayment on 16.12,2028 1
Grom= fo=n - Ogenng 3260 532608 E32E8 S3ZED 53255
Cormulative repmyments of boans unlbs previowus peviod 0.80 0.00; LuDg 0.00 0.00
M=t loen - Opening 532.59 532,69 532689 S3z2.68 Rl
Incrmsss! Decrmess dus 1o FERW 0.00 060} 060 0.00 a.a0
Incresss) Deoemse Ave i ACE Drewi during e peried 0.058 i) R Ei] a.00 .00
Total 53269 S32B9; 53269 53z2.69 53259
Pepsyments of Loans dunng = pencd 0.00 .00 [L0d 0.00 S532.60
et lomn - Closing 532.60/ 53188 S53IE8 532.69 2.90|
.ﬁ.i-r:-z Metioam _-532.69 J E!EE!; . S3TEa 532 E’E _2E5.35
e 'a'InI:-:nsLm Loan B. 7600% B. 76000 a.?m% 7600 % B.7800%:
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Calculation of Interest on Actual Loans Form-13
Name of the Company NTPC
Name of the Power Station Mauda-T .
{Amount in lads)
= no Particulsrs 2024-25 2025-26 2026-327 2027-28 202E-29
Iniere=t on Loen Ann s 45.66 66 #6655 4666 333
19 Bands LIB Series- bullet repayment on 16.12.3033
Grow lnen - Opening 133124 3134 233174 1331.34 #331.24
Cumuilstivs repsyments of Loans sipbo previeus period 000 000 (iR ] 0.00 0,00
Y=t lomn - Op=ning 31 24 EIL M 233134 233124 233174
Incresssf Decrmass dus to FERY .00, C0a; [ 0.00 0.00)
Increass) Deomsse due o ACE | Drawi during the period 0.0 000 .00 B.00 0.00
Tobal 233124 2351247 2331 .74 2331. 724 23331:24
Aepayments of Loams during e period 0.00 0o 0.0a .00 0.00]
Net to=n - Closing 33124 I3 341 233124 1331.24 2331.24
Averege fiet Loan PEETBC) P L T 353134 3124
date of Intere=t on Losn 5.9400% B.GA00%% B B.O400 % B.9400%:
Interest om Eoen Aol 2068 41 NE41 20641 20541 208 41
0 Bands L1C Series- bolket repayment an 04.03.2034
Gro= foen - Oiperng SPE0.00 970080 R R ET] 9700.00 GT0a.00
Cormuiafive repmyments of boans upls previous peviod 0.00) [0 [.0d 0.00 0.00)
Hiet loen - Opening SO0 00 TO.00] 700,00 3700.00 57D0.00
Incresss! Decrmsse die tn FERY 0.0 [ EL) (RN 1] 0.00 a.090
Incresws] Deoeese Ave i ACE/Drewi during e pericd 0.05 i) R E] a.00 .00
Totsl 5700.00 SO S700.00 S700.00 = )]
Repayments of Loana dunng e pencd 0.0 ﬂ.‘l_'.l_ﬂ-’ K] 0.00 0.00f
[Hiet iz - Cicmiog 5760.00 0000 gyoopa|  e7oooo|  era.o
bw=rege Ne=t Loan G000 SP00.80] 976004 9700.00 G70E.0H
Ant= of Inte=rest on Losm B.6400% BoG 00 B 01 i B. 68 % B.6400%:
Infere=t o Loan Anmefimed B35 0B E3R.08: B3E.08 B3E.08 238.08
H Bonds 54 Series
Gross Ioen - Op=ning 2190460 215900.00; 21500.00 F1900.00 Z1908.00
Cumutative repayments of Losns ugpbs previous perod 131440 00 21800.00: 219040, 00 21900.00 21900.00
Hed iomn - Opening ErEd. 00 O00: 000 0.00 000
Incresws] Cherrmases dee to FERY 0. 00 0o0a; 0.6 0.00 0.00)
Irq:r_'I;a"_'_m"_*_'lmuse due o ATE!Divmwi Suring e period 000 Gona: 0.0a 0.00 0,00
Total B7E0 00 0.0a; .00 B8.00 0.00]
H=peayments of Loans during e period B7EE .00 000} 0.0d 0.00 0.00
Nt loen - Closing .00 00ay (i) 0.00 0.00]
Swmrzge Nt Loan 435000/ [l (] 0.00 -0.00
Apte of Interest on Losn B.5200% B.S20M % | B.5200% B.5200 % B.S200%:
Interest on Losn Annesfieed 37348 L80) JEB ET] .60 .00/
22 |Bonds 66 Series I
Sroes loen - Cpsmng 3204.00 F00.00; 360.00 30000 320000
Cuimulsthvs repayments of Losne uple previcus penod .00 807 R .00 0.0
Net gen - Op=ning T200.06 00005 3300.04 3200.00 320000
Increasal Oeomese dues o FERW 000 0043 000 6.00 .00
Incresss! Derrmsse doe in ACE{Direwd Suring = perind 0.00 L00: 0.0d 0.00 000
Tatal 320000 20400007 300,60 3206.00 3200.80
A=payments of Loan= Juring e pericd .00, G007 il 1] 0.00 .00
Nef ipen - Closing 320000 J200.007 3200.00 J200.00 3200.00
pmrage Net [osn 3206000 3200.00; 3200.0d A300.00 3200.00
Late of Interest on Lo=n 7.4000%: F.4D00% FA000% 7. A0 % F.A000%:
Infere=f o Losn dnne == 23680 436.80¢ 36D 236.50 235 30|
3 Bonds 67 Series (ICICT VI Laan refinsnced) |
Gross foen - Op=ring T15.00 F15.0G8 T15.00 715.60 Fi5.00]
Cumulative repayments of Loans upls. previous perod 000 000 iR L] 0.00 0.00
Mef loen - Ogening 715.80 715007 T15.060 F15.00 71580
Incresms) Deoemses Ave to FERY 0.66) L] {EB ET] .60 .00/
Incremss Dermsse doe o ACE Drawd Suring e period 000 0.00F 000 0.00 0.00
Total 1500 715,00 Fi50Q Fi5.00 Fi5.000
A=paymenits of Loses during the period 0.0 (NEL] D00 0.00 71580
et foen - Coxing 71500 Ti5.00 Ti5:60 T15.60 .00/
Awerege M=t Loan 715.00 715.007 715.00 715.00 357.50)
Rtz of Intersst o Loan B4300% 8.4300%  BA300%|  BA300%|  8.4300%
Iniacmst on Loan Annusieed B037 B0.37| 80.37 £33 T304
24 Bands 68 Series (Refinandng of Indian Bank LI}
Grow loen - Opening 134375 TS 234375 34375 34375
Cumuilstive repsyments of Loans ok previeus period 000 IR (iR ] 0.00 0,00
Y=t lomn - Op=ning 34375 234375 234375 34375 i 5
Increass) Decrmass dus to FERY [141]x) ona; L.d 0.00 0.0
Increazs) Oeomsse due o ACE Drawil during the perind 0.0 000 .00 B.00 0.00
Tobal 234375 2343 TS5 234375 1343.75 FI43.75
Aepeyrents of Loams during e period 0. 00 Gudas 0.6a 0.00 0.00)
Net to=n - Closing 1343 75 35175 234375 134375 34375
Averege fiet Loan 34373 54375 34375
Sate of Interest o Lozn 771500 7.7150%|  7.71s0%
Interest om Loen Aol 130682 160.82 1RO.82
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Calculation of Interest on Actual Loans Form-13
Name of the Company NTPC
Name of the Power Station Mauda-T .
{Amount in ladcs)
=, na. Particulars 2024-25 2025-26 2026-27 2037-38 202B-20
i) Bonds 68 Series [Refinancing of United Bank of India IV)
Gro= loen - Ooenng 365625 3656.258 365625 355625 3A56.25]
Cormulative reperymenis of Loans ugls previous peviod 0,00 OUGG; R x| 0.00 0.00]
Nek ioen - Oo=ning 3556.25 365525 3A56.25 JE56.25 3555.25
Incresse) Decrmase dos in FERY 0.00 0.00: 000 0.00 0.0n
Incremws! Deresse dee tn ACE Drawd during the period 0.0 bo0a; iR e1] 0.00 0.30)
Tatal I656.25 3656-35; 3E56.25 3556.25 3655.25
A=payments of Loans during = pericd 00o 004 000 £.00 0.00
et jomn - Closing 365625 ZH5h.35; 3E5E.35 3556.25 3555.25
Bwerege Net Loen 3556.25 25656250 365635 3556.25 3555.25
Azt= of Interesf on Loan 7.7650% 7.7650% TIES0% 7. 7650%% 7. 7650%:
Intere=t o Loan Annuelized. 2835t ECEET 2351 FEER 2351
26 Bonds 72 Serjes [Others) 1 =
Gross loen - Op=ning 14554 58 14514 587 14614 53 146514.58 14514 5B
Cumulative repayments of Losns upts previous pesiod 0.00 060 14614 58 14514.58 14514 SE)
Het lomn - Op=ning 14614 58 14534 58; B.B0 6.60 .90
Incres=e/ Deomase dus= io FERV 0.60 004 ] 0.00 )i}
Increazsf Deease due to ACE/Drawl Guring e peripd 000! 000} [L0a 0.00 0.00)
Total S46 14 5K 14614 58! 000 0.00 2.an
Hepayments of Loans during the pericd [1:]c] 14534 58; B.B0 £.60 .20
et lgen - Closing 14554 58 jrl e .00 0.00 juia]i]
lwzrggg H=t Loan 14514 58 7307.29; (] 0.00 0.00f
Interest cn Loan Anmzlu:d B00.88 400441 b0 £.00 0.00
27 Bonds 72 Series (Refinancing PFC V)
Gross Inen - Opaning 224783 2447 03¢ 244763 2447.03 294793
Curmulative repavments of Losns uols previous pesiod 0.00 oonat 2447 63 244703 244793
Net loan - Opening 2447 93 244787 o ) 0.00 .00
Incres=af Decrmase dus= o FERY j2ujr] 0.007 000 £.00 .00
Incresoel Decrmaze doe In ACE/Drawd Suring Bie paricd 0.00 0.00: 000 0.00 Juls]r]
Tatal 2447 .53 2447 031 0LBd 0.60 0.a0
Repayments of Loans during lite pericd 2.00 294792 o) 0.00 Q.00
Nef ioen -« Closing 284792 0.0a: 000 £.00 0.00]
|dwerege Nt ioam . 7 a2 ___&_E]._BGE I F ] 0.00 0.0¢
fate of Intarmst on Loan 6.6700%s 6. 1 6.6700% " B.67 000 G.6700%:
Infere=t on Loan Annoafi=ed 163,28 H1.64] .00 .00 .0.00
28 Bonds 72 Serjes (Refinandng PFC V)
Gro== Ioan - Opening 5354 58 5364587 5354.53 536458 536458
Cumulative repayments of Loans ugls. previous perod 000 0.pa! 5364.58 S364.58 S3E4.5E)
Het lomn - Opening 5364 5F S364.58. 000 0.00 2.an
Increa=e/ Decerse Aus 1o FERY [1H:]c] e B.B0 £.60 .20
Incremss/ Dermase doe o ACEDrewd during e period 000 0005 EA L] 0.00 000
Total S3IE4.SE 36458, iR E] 0.00 0.00f
|Repaymenls of Loans during the period 0.00 SIE4.58 ] ‘0.06} .00
Het lgen - Cicsing 34 58 ig0] G.6d a.08f 400
.ﬂ.mgz Nt Lowan 536458 268279 [L.0g 0.00 0.00|
Aat= of Intare=t on Loan 6.8400%% 6. BA00% 6-8400% G.B400%5 £.8400%;
Interesf on Loan Aangsfises 365.94 1383 47; 000 0.00 uls]r]
24 Bands 72 Series (Refinancing PFC V)
Gross loen - Opening igF2 92 157292 1E22.93 ige2.92 152.92
Comulative recayments off Loans upbe previeus paricd 0.00 0.00: 182763 182203 1833.93
Y=t lomn - Op=ning 183283 1873 63} 0LBd 0.60 0.a0
Increass! Decrmass dus to FERY 0.a0 Gona; bL0d 0.00 0.0
Increass) Oecrease due bo ACE/Drewi during the period a.00 Il.ﬂl:l; 000 £.00 a.00]
Totsl___ R fERE T TR .00 0.00 @
[Repayments of Loans during the pericd. 8.0 1823 2/ 0.6 0.08] 8.0
M=k Jo=n - I]-Jmng 18293 0.00: [.0d 0.00 Q.00
Awerage Net Loan 122 82 0.od 6.00 8.00
b= of Intaresf on Loan 6.0050% B.5050%% 5.0050%: 6.0050%
Inteye=t on Loan Anneaiiss=d 125 &7 000 .00 0.00
30 Bonds 72 Series (Refinancing PFC V)
Gro= foen -~ Openng E250.006 635080 25000 8250.00 E250.00
Carmulative regayments of Loans upls previous pesiod 0.00 0.00: §350.00 E350.00 E250.00
Hi=t Joen - Opening E250 00 E250.000 0opd 0.00 Q.00
Increass) Decresse due tn FERLY 0.00 060 0,00 0.00 .90
Incresz={ Decense dus to ACE{Drewi during the pericd .0.06 L] Gnd 0.00] 0.00
Total E250.00 EZSJ 0a} 000 0.00 C.oe
Aepayments of Loans dunng e pericd 000 250.00. (] 0.00 0.00)
Net Jomn - Closing B250.00 [ 0,00 0.00 0.00
Awmrage Net Loan E250:00 3125007 060 0.00 0.80
Azt=of Interesf on Loan 6.8800%% E.BBO0% E.BB00%% G.BE % 6.8800%
Intere={ on Loan Annusfised 430.0D 21500} 0.od £.00 9.00)
31 Bonds 74 Serjes
Gross ioen - Op=ning S 00 50000 500,00 S00.00 S00.00




Calculation of Interest on Actual Loans Form-13
Name of the Company NTPC
Name of the Pawer Station Maudal | |
(Amount in lacs])
. no. Particulers 2024-25 2025-26 2026-27 2027-28 2028-29

Cromulstive repayments of Losns uplo previous period .00 _Dobay 0.0 0.00 .00
Net lomn - Op=ning . 50400 SO0.04! 56008 S00.00 SDa.00|
Incre==e) Deomaze do= 1o FERV 0,06 0.0a; 0.0d 0.00 0.00
Incresmel Decrmase dus to ACE/Drawi during the period 2]} 0.0 000 £.00 0.00
Total 506000 S00.00¢ S00.00 S00.00 500.00
R=payments of Loans during the: pericd 0.00) 0007 0B 0.00 .90
Hef toan - Closing S00.00 0000} SG0L0a S00.00 504.00
Awerage Net Losn SO0.00 500.00: S00.00 500.00 S00.00
Aate of Intere=t on Loan 5.9000%% 6.9000% 6.50000% 5. DO By 6.59000%:
Infere=i om Loan Annusfised 3450 3450: 34.50 3450 34.50|
TOTAL LOAN i
Gros= lnen - Opsring 134306 134306: 134304 134308 134308
Cormudative repayments of Losns uplo previous penod J5EOG) 38919} 76130 BZ753 e |
Hef lo=n - Opening 103497 05387 SE1ES 51553 45528
Incresse| Decresss dus in FERY {t] o a o [
Incresss) Deogeese Ave tn ACE/Drewi during e oeried e} a 1] i (i]
Tatal 103457, 53387 SE1ES 51553 45526
G menls of Loans dunng e parcd 4110 37202} E&33 027 FFEr
Nef lomn - Closing ES387 SE1BS 51553 45526 37794
Awsrage Net Losn 102443 TETEE! 54889 48530 41650/
Rabe of Interest on Loan 7.5611% F.7354% B.12090% B.11091% B.1105% ]
Interesl on Loan Annuslized 7746 Fo40} 51 3041 3379
SBI-WII D12 Repayment from 31.01.2023
Gross loen - Opening 200000 200000, 2000.060 2000.00 2000.00)
Comulstive repoyments of Loare ugto previcus pericd 5BE. 87 EZ8_ES 131311 1333.31 1555.56
Nzt lomn - Op=ning 1333.33 1111 11 ESE.B3 BEE.57 34234
Tncresse] Decresse fus fo FERV_ : 8,00 £00; o0 a0 050
Increaze) Deomase due o ACE  Drawi during the perind 000 000 _Db.pa B.08 8.00)
Total 1333.33 1111118 E3E.F9 BEE.67 442 34
Re=payments of Losns during the: pericd 222373 Frrirry] Friir] 22222 222.27
Het loen - Clesing 111133 BEE-89} B66.67 #44.44 222.32
Awarage Net Losn 123233 1008607 Ty7a 555.56 A3 33
Rate of Int=resl on Loan B.2000% B 2000 | B.2060% E.2000% B.2000%
Inteye=t on Losn Annreised 100.23 B200; 5378 45.58 I 33
SBI-VIII D13 Repeyment from 31.01.2022
Gross loen - Oipening 12060.00 1200.80 1206064 1200.00 1200.00
Cormulsfive repeyments of boans upls previous peviod A00.00 533337 BSE.E7 B0i0.00 93333
et loen - Opening H6L.00 866.67] 3333 +00.00[ 367
Incresse/ Decrmase dus o FERYV 0.00) 0007 0.0d 0.00 .00
Incresse/ Degeese Aue i ACEDrewl during = pericd 0.00 807 (R E] .00 0.0
Tat=l 2800.00 BGEBTE 53333 200.00 28687
Repayments of Loans during = pericd 133.33 133.33¢ 133.33 13333 133.33
Net ioen - Closing SEE.87 53333 400.00 266.67 133.33
Awerage Net Lo 733.33 E00.007 456.67 33333 200.60
Rzt= of Interesl on Loan B.2000% 8. 2000% B.2000% E.Z000% 8.2000%
Infere=t{ on Loan Anmusfized £0,13 *9.20 337 27.33 16.40
SBI-VIII 021 Repepment from 31012022
Gross knzn - Opsning 704.00| 700.00 700.00 Po0.0|

|cumutative repayments of Losns wpls previcus period_ 23333 JBEE 266.67 Siiad
et loen - Opaning . 65 87 Hiil 233.31 15556
Increaws/ Decresse= dee to FERY 000 .04 0.00 [alals |
Increazsf’ Degesse doe tn ACE/Drawl Guring e peripd 0oo TR L] 0.00 0.00
Tatal 66,67 31131 233.33 155:56
A=payments of Losns foring the pericd 7178 7rTa I7.7E 7178
Nt loen - Closing JE8 8BS 233.33 155.58 71.7B
Awsrage Mel Losn 427.78 713 154.44 115.57
Aate of Interest on Losn B 2000 B 2000% B.2000% B.2000%
Interest on Losn Annusli=ed 35.08 X33 15.94 8.57
SB1-VIT Tatel
Gomken-Openng 3900.00 000, deonpd|  jabogn|  se0ase
Cumulstive repayments of Losne uple previcus penod 130000 173333 216667 2600.00 2033.33
Nt loen - Opeming 250006 Z1GE. 6T 173333 1300.00 g65.97
Incressa| Decrmase dus In FERY 000 000} 0.6 £.00 0.00)
Incresss| Decrmase due o ACE/Dirsvwd durine e pariod 0.00 000 0.0 0.00 0.00
Tatal 2504. 50/ 216667 173333 1306.00 BES.E7
Repayments of Loens during tite pericd 433 3% 43333} 43333 LECK K| 433.33
Net ioen - Clesing 2166 67 1753337 1300.060 BE6.67 43333
Awerage Net Losn 23E3.33 155000 1S16.E7 1083.33 E50.00
Rate of Interest on Loan B.2000% B IO00% | B.2000 % 8. 200 B B.2000%:
Inferest on Loan Annusized 18543 155.50] 13437 BE.B3 53.30]
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S.NO BANK RATE OF From To
INTEREST
Union Bank-l| 8.10%] 11-Jan-24| 31-Mar-24
Corporation Bank-1V 5.10%| 11-Jan-24] 31-Mar-24
HDFC Bank Limited-1V 7.95%] 01-Jun-23| 31-Mar-24
HDFC Bank Limited-V 7.95%] 01-Jun-23| 31-Mar-24
State Bank of India - VIII 5.20%| 14-Feb-24| 31-Mar-24
State Bank of India - Xl 8.20%| 11-Jan-24| 31-Mar-24
HDFC Bank Limited-l1l 7.95%] 01-Jun-23| 31-Mar-24
HOFC-IX 7.95%| 01-Jun-23] 31-Mar-24
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Frem 110020

To 34002
MNmme of the Loan From To m::l:.:ﬂ 'wm m:r_'f‘ Imter=st Basis Finarcmd year ﬁqu::; Lomn Frapartion Ma of days Product WANE rate

2|50 50 Wil Diraond I 20 09 2022 ina | 4418200 o AED 202 TATE200N i i ]

2D Tai Mdion Drawi i 25-10-2022 Moreexy S67I0E% o Aeirdn DD CYTF TS B i i

2|50 750 Milicn Drawl 01-04-2023 M-0e202y  SETI0E% o A0 21524 5 BTA9E0% 7% f il

2| S0 TS0 Mitkon Dirawt 11 25043033 2410202 B.28834% il At 203334 RIS P a i
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2| S0 TS0 Mitkon Dirawt 11 25043033 24102028 B.28834% 5 B0 100005 % At 203334 TS 19% a i

2| S0 75 Mifion Dol 26-10-2013 31032024 B.53009% 5, 4GS 1000 AL T4 8 T A% 3% 1 QPSS
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ROl on i ROI of e  |Benefit{%)
Sr. Mo Bank prepayment | - Replaced with Bank relplaced L Benefin{3%) | retmined
date o T Loan with NTPC
Prepayment of Loans in 2009-20
1 United Bank of India-IV 2.1500%| 23-Dec-19|Bond 69 7. 3200% 3656.25 0.83%; 0.4150%
2 Indizn Bank-lll B.0500%) 23-Dec-19|Bond 59 7.3200% 234375 0.73%| 0.3650%
H000.00
|Prepayment of Loans during 2020-21 ]
L HUDLO-| F.0000%|  F4-Aup-20| HOFCHR £.3000% 1 589,00 0.70%;} 0.3500%
2 Lynedicate Bank-fil F2000%]  24-Aug-20{HDRCHX . 3000 5 D000 0.90%; 0.4500%
3 Vijaya Bani-IV 7.1500%]  24-8ug-20| HOFC-IX £.3000% 357.3% 0.85%| 0.4250%
4 PFCTL D-33 repaymeant f] T.8300% 15-Oct-20|Bond 72 5. 4500% 244792 2.38%} 1.1900%
5 PFCT1 D-34 repayment f] 2. 17005% 15-Oct-20]Bond 72 S A0 5 36458 2.72%; 1.3600%
8 PFCT1 D-36 repayment f| 2 3000% 15-Oct-20]|Bond 72 S A500% 3182292 2.85%| 1.4250%
7 PFC T1 D-37 repaymant f| 2.2500%|  15-0ct-20|Bond 72 5. A500% 5.250.00 2 B0%} 1.4000%
22831 .80
Prepayment of Loans during 2022-23
1 Euro Bonds 2022 5.0200%]  30-52p-23|USD 750 Mifiion Drawl 1 4 46409 8,217 0.56%) 0.2TB0%
821700
W50 750 Miliion Draw! 1
. Applicabi
Floating : : : Interast Loan
MName of : lity of .| Financial 5 c No of WAVG
R From To -Hate of Withholding Tax [WHT) Withhold Interest Basis _— rate (incl | Proportio egs Product -
interest g Tax WHT) n
uso 750 | 28-09-2022) 25-08-20221  4.41682% N Act/360 202223 | 4.4182%| 86.67% 1] 003852
UusD 750 | 28-09-2022| 28-09-2022 4.0632% 5 46% 100%:| Act/360 202223 | 43032%] 13.33% 1l 000582
4. 4540%
4 4540%
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MOUDA | (Rs Lakhs)
Year wise Prepayment of Loans
ROM Benefit{%)
o Date of 5 ROI of Prepayment ﬂ_ (%)
Sr. No. |Bank prepayment R Replaced with Bank PRSP Rl P [PRERE] Benefit(3) |retained
date s p with NTPC
Prepayment of Loans in 2016-17
1 |Punjab & Sindh Bank-| 5.60% 14-Feb-17]sp1 vinl B.00% 4071.43 1.60% 0.53%
Prepayment of Loans during 2018-19
1 |icicl Bank-v 8.60% 11-lan-19|Corporation Bank -IV B.20% 10544.64 0.40% 0.13%
2 |loci Bank i 8.60% 15-}an-15|Bond 67 8.30% 715.00f 030% 0.10%
3  |IDFC Bank Il B.65% 18-Feb-19{585-x| B.35% 2iuﬂ.nu| 0.30% 0.10%
13359.64]
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PART-|
FORM-L

Statemnent of Capital cost

Name of the Petitioner

NTPC Limited

Name of the Generating Stafion

Mauda-1

CoD

30-03-2014

Amount in Rs Lakh

5l Mo.

Particulars

20248-25

Accrosd|
Basis

Un-dischargad

Czch Basig
Liabiiitiss

5] Dpening Grods Biock Amount asz per books

7.21,165.65 4,E50.14 7.15,516.50

b} Awmioaint of 1DC In-Afa) abcwes

77.539.01 a.on 77.539.01

£} amountof FCin Al2) above

.00 0.00 0.00

d] amount of FERV In Afa] above

E3,602.41 0.00 52,6592.41

) Armount of Hedefng Cost In Afe} showe

0.00 0.00 0,00

i amount of IEDC in Afe) shove

35,517.00 0.00 36,517.00

) Addrtion In Gress Block Amount during the perlad
[Direct purchasas)

b} Amount of IDC In B{a] sbowe

c} amount of FC In Bfa} above

d} Amount of FERY in B{a} shove

&) Arnount of Hedging Cost In Bfa} abowve

i amount of IEDC in B3] sbove

&) Addrtion In Gross Block Amount during the period
[Transferrad fram: CWIR)

b} Amount of IDC in Cfs] shove

] Amount of FC In C[g} shove

d] amount of FERY In Ca} abowe

) &mount of Hedging Cost In Cla} abowe

] frnount of IEDC in Cl] sbove

&) Deketlon In Eross Block Amownt during the pariod

b Amownt of 1DC In D{a} abowe

) Amount of FCIn O3} above

d] amourt of FERY in Ola) above

21 Amount of Hedging Cost In Df3] above

fi arnount of IEDC in Dfs} above

E) Closing Eross Block Amount as per books

b] amount of 1DC In E{3} sbove

c] Amount of FCin Efa) above

) Amownt of FERY In Efa) shove

el Armount of Hedging Cost In E(z] abowve

) Arnownt of FEDC In Ela) above

Shall be provided at trung-up for 2024-29 for

subeequent periods
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Statement of Capital Works in Progress

PART-1
FORM- M

Name of the Petitioner

NTPC Limited

Mame of the Generating Station

Mauda-l

COoD

J0-03-2014

{Amount in Rs Lakh]}

5k Na.

Particulars

2024-25

Acarual Basis

Un-discharged
Liahilities

Cash Basis

3) Opening OWIP 35 per books

B33:13

565.11

124.02

b} Amount of IDC inAfa) above

154.56

15455

c} Amourit of FC in Ala) above

d} Amount of FERVY in A{a) above

2] Amount of Hedging Cost in Afz) above

) Amount of IEDC in Ala) above

3) Addition in OWIP during the period

b} Amount of IDC in B{a) showve

c} Amount of FC in B{a) above

d} Amount of FERV in Bla) above

&) Amount of Hedging Cost in Bia) above

fi Armownt of IEDC in Bial shave

a} Transferrad to Gross Block Amount during the period

bl Amount of IDC in Cia) above

c} Amount of FC in Cfa) above

d} Amount of FERV in Cfa) above

=} Amount of Hedging Cost in C{a)} sbove

fi Amount of IEDC in Cla) above

aj Deletion in CWIP during the pericd

b} Amount of IDC in Dia) above

c} Amaount of FC in Dja) sbove

d} Amount of FERY in Dia) sbowe

2] Amount of Hedging Cost in D{a} above

1 Amoupt of IEDC in B{a) above

3} Closing OWIP as per books

b} Amount of IDC in Efz) abowe

c} Amaounit of FC in E[a) abowe

d} Amount of FERVY in E(a) above

&) Amount of Hedging Cost in E{z) abowve

) Amount of IEDC in Elz) above

Shall be provided at troing-up for 2024-29 for
subsequent pericds
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PARITI
FORM-N
Calculation of Interest on Normative Loan
|Name of the Company : NTPC Limited
MName of the Power Station : Manda-I
{Amount in Bs Lakh}{
S. No. Particulars },:ﬁ’f,;“ff 2024-25 2025-26 2026-27 2027-28 2028-29
1 2 3 1 5 6 7 8
1 |Gross Normative loan — Opening 46894405] 472097.08| 4.73.380.64| 4.75335.64| 4.76.980.80| 4.77.197.70
g |Gt el Nentative lom gp 1o 3.14,00267| 34798448 | 38228643 | 41671349 43224637| 44787250
PTevIons Vear
3 |Net Normative loan — Opening 15485228 | 12411230| 0130322| 5882215| 4474322 2932489
1 i*j;; j"“mm s 0 apitines dting the Yr 142746 1492 57 1946.00 1454.15 26790 306.60
5 Less:.Decrfmse due to de-capitalissfion durmg the 33747 0.00 0.00 .00 0.00 0.00
vear | period
& Lezs: Decrease due to reverzal dunng the yesr
penod
7 iiidmm e shiacharges during the your 2002.13 0.00 0.00 0.00 0.00 0.00
§  |Repavment duning the vear 3412804 3430104 340 15533.08] 1362623 1363182
9 |Pepayment adj on account of Decap 23623 000 0.00 (.00 0.00 0.00
10 |Repayment adj for discharges upto 01.04.09 .00 0.00 0.00 .00 0.00 0.00
11 |Less: Net repavment of loan 3380181 3430194 3442707 15533.08]  1562623] 1565182
2 |Net Normative loan - Closing 12411259 | 9130322 | 38.82215| 4474323| 2932489 1397367
I3 |Average Normative loan 13048244 | 10770791 | 7506268 5178260 | 37.034.06| 216498
14 |Weighted average rate of interest (%) 76719 75611 77334 §.1299 8.1101 §.1103
15 |Interest on Loan 10700.89 §143.94 3806.39 4209.59 3006.83 1755.56
(Petitioner)
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Form-04i)

Additional Form
Name of Petitioner: NTPC Lid
(Name of Station: Mauda-1
Computation of Enersy Charses

Parameter | Tmit | 202428 | 202526 | 202627 | 200738 | 202819
Station Capacity 104 109a 1000 1000 1004}
(Mo of Davs in the vear Day= 165 365 365 166 365
Sp. Od comsumption mlkWh 030 050 0.30 030 0.50,
| Aumiliary consumption Yo 573 3.73 375 3.75 575
Heat Rate ECalEWh 240064 240064 240064 240064 2400.64
Coal & Dil Parameters

Witd. Ave. Poce of Coal K= MT 438551 4595.51 459351 439531 459331
Wid_ Ave. GCV of Coal as received kCalks 3435.83 34535 83 345583 3455.23 3453 83
WAd. Ave. GOV of Coal as received after adi of | ooy, 3370.83 337083 3370.83 3370.83 3370.83
83 kealks

Wtd. Ave. Poce of Secondary Fuel R=EL 7832242 TE¥22.42 TRI22.42 1552242 7853242
Wid. Ave GCV of Secondary Fuel ECalL 0439 83 0430 B3 943083 0439.83 5433 83
Computation of Variable Charges

Heat Contmbuhon from SF0Q/ Albernate Fusl ECalkWh 4.72 172 47 472 4.72
IHeat Contribution from coal ECalEWh I3g592 1355492 2.39592 239592 139592
Specific Pnmary Fuel Consumption ke/kWh 0.711 o 0.711 3711 0711
Varizble Charge (Coal) parza’kEWh 346,568 345,368 346,368 346.563 346568
Variabla Chares (0il) patzakWh 4166 4186 4168 4166 4166
Total Variable Charges paiseEWh 350.733 350733 350,733 350733 350.733
Computation of Fuel Expenzes for Calcnlation of TOWC:

[ES0 i a year [ LUy T017.86 TH17.86 017.86 TO3T.08 T017.86
[ESO for 50 day= % LRy 061.330 961 350 981 330 061.350 961350
E30 for 43 days [ L8EY 863.213 65215 865.215 865215 65215
Cost of cozgl for 30 Days (F=. Lakh) 33317281 33317.281 33317231 33317251 33317281
Cost of ol for 2 months (B, Lakh) 48723 487.23 487.23 488.57 487,23
Enarsy Expensas for 43 days (F=. Lakh) 30345.97 3034597 3034597 1034597 3034597

PETITIONER
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PART1

FOBAL O
Calculation of Interest on Working Capital
Name of the Company : NTPC Limited
Name of the Power Station : Maunda-I
{Amount in Rz Lakh)
8. No. Particulars ]:;éh;f 2024-25 2025-26 20626-27 202728 2028-20
1 2 k| 4 5 [ 7 8
1 |Costof CoalLipnite 38.263 43 3331728 3331728 33317.28 3331728 333172
2 |Cost of Main Secondary Foel Oil 47592 48723 487.23 487 23 43857 4872
3  |Fuel Cost
4 |Liguid Fuel Stock
3 |0 & M Expenses 2.591.74 307952 325010 3444 84 64215 383125
6 |Maintenance Spares 6,220.18 739084 TE21.84 B257.63 874115 924301
7 |Fecervables 30,172 61 46103.62 46122.4 43862 28 43998 Ta 4421127
5 |Total Wotking Capital 97723.89 90378.49 2100789 89379 27 S0187.20 91110.04
9 |Rate of Interest (%) 1200 1180 11.90 11.90 115940 1190
10 |Interest on Working Capital 11726.587 10755.04 10829.94 10636.13 10732.36 10842.10}
Pertitioner
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PART1

FORM-T
Summary of issue involved in the petition
Mame of the Company : NTPC Limited
MName of the Power Station - MMapde STPS Simee-1
1 Pefitiomer: NTPC Limited
2 Swobject APFROVAL OF TARIFF FOR THE PERIOD 2024-29

bansficianies.

i}Approve @ariff of hiauds-I 3TPS for the tanf period 01.04.2024 o 31.03 2020
it} Al the recovery of filing fees a: & when paid w the Hoa bl Commiszion and poblication expenses fiom the

3 i A o reimbursement of Ach Utilization Charges directly from the bepeficiariss on monthhy basis, subject 16 troe up.

ovpAlow the recovery of payviwaee revi1a1on &= sdditional Ol over and above the normsnve O&ML.
wyConzider station heat rate hased on design hest rate with applicable operating margin.
vi)Pas: any other order a2 if may deem Ot in the circomstances mentioned abova.

4 FRespondents: 6§

Name of Respondents

Shakti Bhawsns

1 Migdhya Predesh Power Manszement Company Limited

Vidvut Wagar, Rampor, Tabalpur — 110003

2 hizharazhtra Stats Electricity Distribution Company
Limuted

Drakzthzad Eamdra (East)

Blumbal — 400051,

3.Gujarat Ura Vikss Mizam Limited

4. Chatniszark State Powsr Distribunon Co Lad
B0 Sundar Magar,

2nd Floor, Sardar Patel Vidyvat Bhiavwan,
Face Courze, Vadodara — 390007,

Dranzaniva, Fapur — 452013

5 Elecmony Diepartrment

& Dadrs and Magar havel and Damsn and Do Power

Covemment of Goa, Distribution €orporstion Limited (DINHDDPDCL)

3rd Floor, Vidyut Bhawsn 1z & 2nd floor, Vidyut Ehavan, 66 KV Foad

Panszji, Gos— 403001, Diadra and Magar haveli and Daman and Diin - 326230
] Project Scope 1500 MW Coal bazed Station
T cCoD A3 2014
8 |Claim:- Add Cap (B Lakh)|

2024-15 1133124

102516 1. TH0.0D

2026-27 207726

1027-28 T00

2§19 435.00
g AFC (2028-20) 1,12 46300
10 Capital cost as on 31.03.29 6. TR GRE. T
11 NAPAF (Gen) 35t
12 Auny Specific 9]
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Appendix-| (a)

SUPPLEMENTARY TARIFF FILING FORMS (THERMAL)

FOR DETERMINATION OF SUPPLEMENTARY TARIFF FOR
COMBUSTION MODIFICATION (CM) SYSTEM OF

Mauda-| (2x500 MW)

(From 01.04.2024 TO 31.03.2029)
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Summary of Supplementary Tariff

PART-

FORM- 1

Mame of the Company : NTPC Ltd

Mame of the Power Station : Mauda-1

Mame of the EC5: Combustion Modification (CM)

Amount in Rs. Lakh
5. No. Particulars Unit 2024-25 2025-26 2026-27 2027-28 2028-29
1 2 3 4 5 i} 7 &

1.1 |Depreciation Rz Lakh BZ.85 82.85 B2.85 BZ.85 81.85
1.2 |Interest on Loan Rz Lakh 6d.11 59.18 55.47 48.67 41.90
1.3 [Return on Equity R= Lakh 6%.30 69.30 6%.30 69.30 69.30
1.4 |Interest on Working Capital A= Lakh 4.93 4.95 4,99 4,97 4,99
1.5 |0&EM Expenses Rs Lakh 36.09 37.99 39.98 47.08 44.29

Total Rs Lakh 2h7.28 254.26 152.58 147.87 243.312
2.1 |Landed Cost of Reagent RsiMT
2.2 |Supplementary ECR ex-bus Rs/ KWh

(Petitioner)|




Statement showing claimed capital cost

Part-l
Form-1{1}

Hame of the Company :

HTPC Ltd

Hame of the Power Station :

fauda-1

Mame of the EC5:

Combustion Modification (CM)

Amount in Rs. Lakh

5. Mo, Particulars 2024-25 2023-26 2026-27 2027-28 2028-29

1 Cpening Capital Cost 1565.06 156906 1569.06 1569.06 1545.06

2 Add: Addition during the year / period - - - -

3 Less: De-capitalisation during the year / period - -

4 Less: Reversal during the year / period = -

5 Add: Discharges during the year / period - = - -

& Closing Capitat Cost 1569.06 156906 1569.06 1569.06 1565.08

7 Average Capital Cost 1569.06 1569.06 1569.06 1569.06 156908
{Petitioner)
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Statement showing Return on Equity

PART-1

FORM- 1(lIA)

Hame of the Company : NTPC Ltd

Mame of the Power Station : Mauda-i

Hame of the EC5: Combustion Modification (C#)

Amcunt in Rs. Lakh

5. Ho. Particulars 2024-25 2025-26 2026-27 2027-28 2028-29

1 2 3 4 5 & Fi
Return on Equity

1 Gross Opening Equity (Mormal) 470.72 470,72 470,72 470.72 47072
z Less: Adjustment in Opening Equity 7] o 0 v] o
3 Adjustment during the year 0.00 0.00 0.00 0.00 0.00
4 |Met Opening Equity (Mormal) 47072 470.72 47072 470.72 47072
5 Add: Increase in eguity due to addition during the year / period
7 Less: Decrease due to De-capitalisabion during the year / period -
3 Less: Decrease due to reversal dunng the year / period
a2 &dd: Increase due to discharges during the year / penod
10 Met closing Equity (Normal) 470.72 470.72 470.72 470.72 470.TZ
11 |Average Equity (Mormal) 470.72 470.72 470.72 47072 470.72
2 Rate of ROE - pre tax (%) 14.72 14.72 14.72 14.72 14.72
13 |Total ROE 6930 6930 4930 69,30 69.30
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PART-1

FORM-Z

Hame of the Company

HNTPC LTD

Hame of the Power Station

Mauda-l

ECS Characteristics

Hame of the Petitioner

NTPC LTD

Hame of the Generating Station

Mauda 5TP: Stage-|

Unit{s) fBlock{s)/Parameters

Stage-l [Zx500 MW)

Installed Capacity { MW)-Coal Based

1000 MW

Actual COD

Unit-1- 31.03.2021, Unit-2: 23 122021

Type of System

Combustion Modification (CM) System

Hame of Ck Manufacturer

Mis GE Power India Limited

Special Technological Features

Any other spedial features

Low HOX concentric firing system (LMCFS) with Bypass Over Fire Air (BOFA) dampers

Hox Control (Combustion Modification System)

Less tham 400mg/Hm3 &6% 02 dry basis at ID Fan outlet.
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PART|

FORM- 3
Normative parameters considered for supplementary tariff computations
Mame of the Company : NTPC Ltd
Mame of the Power Station : Mauda-|
Name of the EC5: Combustion Modification (CM)
Particulars Unit 2024-25 2025-26 2026-27 2027-28 2028-29
1 2 3 4 i) [i] 7

Base Rate of Return on Equity % 12,15 12.15 12.15 12.15 12.15
Effective Tax Rate ] 17.472 17.471 17.472 17.472 17.472
Rate of ROE - pre tax & 14.722 14.722 14.722 14.722 14.722
Target Availability (Peak/ Off-peak hours) % &5.000| 85.000 85,000 85.000 £5.000
Aundliary Energy Consumption of the generating 5 575 5.75 575 5.75 5.75
station ' ' ' ! ’ !
Aundliary Energy Consumption for CW [Design) % - - - - -
Fate of Interest on Working Capital £ 11.90) 11.90 11.90 11.590 ik
O8M Expenses % of Capital Cost 2
Maintenance Spares for WC % of O8&M 20.00 20.00 20.00 20.00] 20.00
Receivables for WC in Days 45 45 45 45 45

(Petitioner)
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Calculation of OBM Expenses

Part-1
FORM-3A
ADDITIONAL FORM

Name of the Company :

NTPC Ltd

Mame of the Power Station :

Mauda-|

Name of the ECS:

Combustion Modification (CM)

Amount in Rs. Lakh

S.Mo

Particulars

Existing 2023-24 2024-15 2025-26

2026-27

2027-18

2025-29

0&M expenses under Reg.36(1)(9)

1a

Normative O&M expenses- ECS

34.29 36.09 37.99

39.98

42.08

44.29

0&M expenses under Reg.36(1)(6)

2a

Water Charges

Zb

Security expenses

s

Capital Spares

Total O&M Expenses

34.29 36.09 37.99

39.98

41.08

44,29

(Petitioner)
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PART-I

FORM- 94
Year wise Statement of Additional Capitalisation after COD
Mame of the Petitioner WTPC LTD
Mame of the Generating Station Mauda-|
For Financial Year 01.04.2024 to 31.03.2029 (Summary)
Amount in Rs Lakh
ACE (Projected)
3:; Head of Wark /Equipment 2024-15 2025-26 2026-27 2027-28 2028-29
1 |Claimed ltems - - -
Total Add Cap Projected = = 5 s
(Petitioner)
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Year wise Statement of Additional Capitalisation after COD

PART-1
FORM- &

Hame of the Petitioner NTPC LTD
Hame of the Generating 5tation Mauda-1
COD of ECS {Combustion Modification) 23.12.2021
For Financial Year 2024-15
| Amount in Lakh}
5k Head of Work /Eguipment ACE Claimed (Projected) Regulations Admitted Cost by the
Ho. Un-discharged e under which Commissian, if any
i fabili claimed Justification
Acoral-bosis:  LROIY. | o hbasis: [inciiided »
as per IGAAP [included in col. -
3 in col. 3
1 2 3 4 S=(3-4) 6 Fi 8 9
1
Total z - | > =
(Petitioner)
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Year wise Statement of Additional Capitalisation after COD

PART-1
FORM- &

Hame of the Petitioner NTPC LTD
Hame of the Generating 5tation Mauda-1
COD of ECS {Combustion Modification) 23.12.2021
For Financial Year 2025-16
| Amount in Lakh}
5k Head of Work /Eguipment ACE Claimed (Projected) Regulations Admitted Cost by the
Ho. Un-discharged e under which Commissian, if any
i fabili claimed Justification
Acoral-bosis:  LROIY. | o hbasis: [inciiided »
as per IGAAP [included in col. -
3 in col. 3
1 2 3 4 S=(3-4) 6 Fi 8 9
1
Total z - | > =
(Petitioner)
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Year wise Statement of Additional Capitalisation after COD

PART-1
FORM- &

Hame of the Petitioner NTPC LTD
Hame of the Generating 5tation Mauda-1
COD of ECS {Combustion Modification) 23.12.2021
For Financial Year 2026-27
| Amount in Lakh}
5k Head of Work /Eguipment ACE Claimed (Projected) Regulations Admitted Cost by the
Ho. Un-discharged e under which Commissian, if any
i fabili claimed Justification
Acoral-bosis:  LROIY. | o hbasis: [inciiided »
as per IGAAP [included in col. -
3 in col. 3
1 2 3 4 S=(3-4) 6 Fi 8 9
1
Total z - | > =
(Petitioner)
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Year wise Statement of Additional Capitalisation after COD

PART-1
FORM- &

Hame of the Petitioner NTPC LTD
Hame of the Generating 5tation Mauda-1
COD of ECS {Combustion Modification) 23.12.2021
For Financial Year 2027-18
| Amount in Lakh}
5k Head of Work /Eguipment ACE Claimed (Projected) Regulations Admitted Cost by the
Ho. Un-discharged e under which Commissian, if any
i fabili claimed Justification
Acoral-bosis:  LROIY. | o hbasis: [inciiided »
as per IGAAP [included in col. -
3 in col. 3
1 2 3 4 S=(3-4) 6 Fi 8 9
1
Total z - | > =
(Petitioner)




Year wise Statement of Additional Capitalisation after COD

PART-1
FORM- &

Hame of the Petitioner NTPC LTD
Hame of the Generating 5tation Mauda-1
COD of ECS {Combustion Modification) 23.12.2021
For Financial Year 2028-19
| Amount in Lakh}
5k Head of Work /Eguipment ACE Claimed (Projected) Regulations Admitted Cost by the
Ho. Un-discharged e under which Commissian, if any
i fabili claimed Justification
Acoral-bosis:  LROIY. | o hbasis: [inciiided »
as per IGAAP [included in col. -
3 in col. 3
1 2 3 4 S=(3-4) 6 Fi 8 9
1
Total z - | > =
(Petitioner)
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Calculation of Depreciation

FART]
FORN- 11

Hame of the Compary :
Hame of the Power Station :

NTFC LT
Mauda-l

|Hame of the ECS:

Combustion Modification (CM) System

{amount in Rs Lakh)

sL Depreciation
g Hame of the Assets CERC Dep. Rate | GE as on 34.03.2024 | Amount as on
31.03.2024
1 2 i 4 5 &
1 | Plant B machinery 5.28% 1,576.57 B3.26
TOTAL 1,576.97 B3.26
weighted Average Rate of Depreciation (%) 5.28%
{Patitioner)




Statement of Depreciation

PART-1
FORM- 12

Mame of the Company :

NTPC LT

Hame of the Power Station -

Mauda-]

Mame of the ECS -

Combustion Modification (CM) System

(Amount in Rs Lakh)

':;_ Particulars Existing 2023-24 2024-25 2025-26 2026-27 2027-28 1028-29
1 2 3 4 5 & 7 ]
{1 |Dpening Capital Cost 1,505.72 1,569.06 1,565 .06 1.569.06 1,563 06 1.56%.06
2 (Closing Capital Cost 1,569.06 1,569.06 1.569.06 1,565 06 1,569 .06 1.569.06
3 |Average Capital Cost 1,537.40 1,569_06 1,569.06 1,569.06 1,569.06 1,569.06
4 |Freshold land -
5§ |Rate of depreciation (%) 5.28% 5.2B% 5_28% 5.28% 5.28% 5.28%
& |Depreciable value 1,383 66 1,4M1.16 141216 1,412.16 1,412.16 1,412.16
Mo. of years for which generating station is in operation as on
¥ ldate of operation of CM system 8.25
. Balance depreciable years for CM at the beginning of the period 7338 —_— —_— 20,36 — _—
% |Remaining depreciable valuse at the beginning of the period 1,383.66 1.203.18 1,120.23 1.037.49 954 .64 BEM.TS
10 (Depreciation (for the period) g1 17 82.85 B2.85 82 85 82.85 B2.85
11 (Depreciation {annualiz=d) B1.47 82 85 B2.85 82 85 82.85 B2_85
12 |[Cumulative depreciation at the end of the period 0898 79182 IT4.6T7 457.52 540.358 &13.21
13 |Adjustments if any - - - - -
Het Cumulative depreciation at the end of the period after
i4 st 20898 29182 IT4.AT 457.52 540.36 §13.21
{Petitioner]
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Name cof twe Pebtionsr
Mams of the Genereting Ebatlon

PART 1
FORM-L

R Lakn

2 Ho.

Particars

Accraal Basle | O

&} Dp=ning Gr08s Siock Amaunt 38 par
Deodz

1576897

b} Amount of iDC InAS) soowve

£ Amount of £C in AjS} above
) Amourt of FERW In Ada) acave

&} Arount of Hedging Soetin AF) ancee

L Amount of IEDIC In A3} Soove

[ [ e P e Y ]
= S EEN=T
i

2] AGCRID I ST06E SEaCK AIMOUNT During

&7} Amount of I0C In 6(3) above

ci Amourt af FC in 545 abave

] AmOun: o FERV 1N B43) apave

£ Amcunt of Hedairg Coet in 5(3) anoes

f| Amount of IEDIC I B{3) 2o0va

=} AddRIon In Grass Shock Amount durng
the period (Transferred from CWIET

B} Ameunt of IOC In Ciz) Stoys

. Amount of FC in T3] sdowe
o} Amouni of FERV IR Cfa) abeva

£} Amourt of Hedglrg Costin Cf3) abave
) Amount of IEDC In C45) SEave

Ju]

) D=datton in Gross Block Amaount during
the period

b} Amount of iDC In T{a] abave

£ Amount of £C In DjF: 3ove
) Amourt of FERW In 0(3) 3006

B Amount E'Hﬂ ] Cost |I'lg3. Foovs

] Amount of IECC In Dy3) Joave

3] Cipeing Grose Slock AMount 38 per
bookE

b} Amicunt 6 I0C I E¢a) ances

ci Amount of T in £43] above

) Amouni of FERV In E43) abve

£} Amouni of Hedagirg Coel in Ei3% anova

I\ Amoant of IECC in E|[3) anoe=

2nall ibe provided on fruing-up for Eubsequan]
panad
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PART-1

FORM-N
Calculation of Interest on Normative Loan
Name of the Company : NTPC Lid
Name of the Power Station : Mauda-T
Name of the ECS: Combustion Madification {CM)
{Amount in Bz Lalkh)
8. No. Parriculars Ensu;i i 2024-35 2035-26 2026-27 2027-18 2028-29
1 Grozz Normative loan — Opening 1,054.01 1,098 34 1080834 1.098.34 1,098 34 1.09834
g, |Cumdistive:repament of Nomistive loaz iy o 127.80 20898 291.82 37467 43752 54036
PIEVIDUS VEar
3 Net Normative loan — Opening 262 88037 806.52 123467 64083 337.98
1 Add: Increase due to addition during the vear i ) ) _ i
period
s Lezs: Decrease due to de-capifahizstion dunng the
vear ' penod
6 Less: Decreaze due fo reversal during the vear = - - = = -
period
Add: Increase due to dizcharges during the yesr / =
7 4433 = - E= - L
peniod
2 Lezz: Repayment of Loan £1.17 E283 §2.85 82.33 8283 8283
9 Net Normative loan - Closing BEG 37 806.52 T23.67 640 83 35798 475.13
10 |Average Normative loan 207,79 84704 763.10 682.23 399 40 316.36
11 |Weighted averase rate of interest (%3] 7672 1.561 T.733 8.130 £.119 110
12 [Interest on Loan 49.64 64,11 50,13 2547 48.67 41.90
{Petitioner)
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PART 1
FORM- O
Calculation of Interest on Working Capital
Hame of the Company : WTPC LTD
Name of the Power Station : Mauda-I
Hame of the EC5: Combustion Modification (CM) System
(Amount in Rs Lakh)
5. Na. Particulars 2024-25 2025-26 2026-27 2027-28 2028-29
1 2 3 9 10
Mo of days 365 365 365 366 365
1 |Cost of Limestone/Reagent Stock| 20 days
Cost of Limestone/Reagent 300
Advance Payment ays
2 |Receivables 45 days 3172 31.35 31.14 30,48 30.00]
3 |0 & M Expenses 1 month 2.86 3.0 397 3.33 301
4 |Maintenance Spares @20 0.86 T2 7.60 B.00 B.42
5 |Total Warking Capital 47,44 41.57 41.90 41.80 41.92
& |Rate of Interest % 11.90 11.90 11.50 11.50 11.50
7 |Interest on Working Capital 4.93 4.95 4.99 4.97 4.99
(Petitioner)
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PART 1
FORM-T
Summary of issues involved in the petition

Mame of the Company : HTPC LTD

Hame of the Power Station : Mauda-|

Petitioner: MTFC LTD

Determination of Supplementary Tariff for Combustion Modificaton

ithgec (CM) System for the period from 01.04.2024 to 31.03.2029

Prayers:

i) Determine Supplementary Tariff for Combustion Modification (CM) System of Mauda-1 for the tariff]
period from 01.04.2024 to 31.03.2029.

ii}Pass any other order as it may deem fit in the circumstances mentioned above.

Respondents: &

Mames of Respondents

Madhya Pradesh Power Management Company Limited [MPPMCL)

Maharashtra State Electricity Distribution Co Ltd. (MSEDCL)

Chattisgarh State Power Distribution Co. Ltd. (CSPDCL)

Gujarat Urja Vikas Migam Limited (GUVNL)

Electricity Department, Govt of Goa

DNMHDDPDCL
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Bharat Heavy Electricals Limited

(A Government of India Undertaking)
ELECTRONICS DIVISION

P.B.No 2606, Mysore Road, Bangalore - 560 026

Ref: GM-NTPC/404/CE-HMI-02

Sub: Recommendation for HMI Upgrade

Annexure-A/1

PHONE : 080-26998281
MOBILE : 9845696568

E-MAIL : prakashdevadaz@bhelin

Dated 21/09/2022

The Windows XP/ Windows 7 based workstation hardware and Microsoft Operating System

available at sites (projects listed in annexure-1) is out of mainstream support from OEM and

Microsoft respectively. Also the support for Symantec Antivirus version 10.0 has been withdrawn

by the OEM and no more security updates / virus definitions are available for that version. Hence

the HMIs-maxStations are prone to vulnerabilities which can tamper the operation of plant.

HMI Upgerade for the projects mentioned in Annexure-1 is proposed due to various obsolescence

in the DCS components as detailed below.

DCS5 Component

Existing version / model /
Specification

Obsolescence

Workstation / | Hardware Workstation: Intel Core 2 Duo Lower Processor cores and speed,
Engineering processor, 1GBE RAM, 146 GB SAS lower HDD capacity and RAM
sarver / disk, 10 Mbps Ethernet port. requirements incompatible for
Historian Server: Intel Xeon dual core latest software requirements;
server processor, 2 GB RAM, 3x76GR Lower network bandwidth of
HDD, 10 Mbps Ethernet port. 10Mbps restricting communication
speed capability of latest DCS
components and attributing to
latency.
Operating Windows 7 5P1 / Windows XP / Operating Systems were declared
System Windows Server 2008 R2 End of Support by the OEM-
Microsoft as mentioned below:
Windows XP - April' 2014
Windows 7 - Jan' 2020
Windows Server 2008 R2 - Jan'
2020
maxDMNA maxDNA 4.2.1 /4.5 /45,1 /6.0.x | These versions are not compatible
software with latest Operating Systems;
more improved version of
maxDNA- release 7.x is available
suiting the latest OS.
Antivirus Symantec 10.x / Symantec 11.x / Declared obsolete by the OEM-
Software Symantec 12.x Broadcom and no longer updates
or virus definitions are available.
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Bharat Heavy Electricals Limited EWAL . pretethiavtasghol

(A Government of India Undertaking)
ELECTRONICS DIVISION

P.B.No 2606, Mysore Road, Bangalore - 560 026

Metwork Switch 10 Mbps backbone Lower network bandwidth of
10Mbps restricting communication

speed capability of latest DCS

components.
Network Mo validated Network hardening Mot suitable for latest network
Hardening settings requirements with hardening
settings features.
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Annexure-1 List of upgrade projects

SINo |Project Name
1 |Barauni_Stage-2
2 |Bongaigaon Stage-1
3 |Dadri-Thermal Stage-1
4 |Dadri-Thermal Stage-2
5 |Darlipalli_Stage-1
6 |Farakka Stage-2
7 |Farakka Stage-3
8 |Gadarwara_ Stage-1
9 |KoldamHydro
10 |Korba Stage-1
11 |Korba Stage-3
12 |Mauda Stage-1
13 |Mauda Stage-2
14 |NorthKaranpura Stage-1
15 |Rihand_ Stage-2
16 |Rihand Stage-3
17 |Simhadri_Stage-2
18 |TANDA Stage-1
19 |TANDA Stage-2
20 |Unchahar_Stage-4
21 |Vindhyachal Stage-4
22 |Vindhyachal Stage-5
23 |BRBCL Stage-|
24 |Jhajjar Stage-|
25 |KBUNL Stage-|
26 |KBUNL Stage-ll
27 |NPGCL Stage-|
28 |NSPCL Bhilai Stage-|
29 INTECL Stage-I
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Schneider
PElectric
NTPC Ltd 13™ May 2022
Engineering Office Sector 24 Noida

Uttar Pradesh.

Subject: End of life cycle of Existing Works Station with HMI, Network Switches at
NTPC Three Sites

Dear Sir

We wish to inform that Microsoft XP based system are obsolete and not available.
The hard wares used in control system like workstations/servers /switches are
obsolete and not available in the market. As a result supplied Workstations /Servers
with XP based operating system at NTPC Rihand, Mouda, Vindhyachal sites are
obsolete . Application software runs on Windows XP are also obsolete. The currently
installed workstations / servers needs to be upgraded with latest hardware and
operating system, to meet the compatibility with |latest our application softwares.

The existing network switches installed at NTPC sites have also entered end of life
cycle phase. We propose NTPC to migrate end of life phase switches to latest X-
Series network switches during upgradation of HMI.

We confirm that in case of placement of order by NTPC on M/s Schneider Electric, we
shall continue to support NTPC in maintenance support and spare part for a period of
10 years from the date of delivery of material at site.

Yours Truly

For Schneider Electric Systems India Pvt Ltd

'l.-l N I J‘
Ot LA 1
" kdidib Fahiia
DGM -5ales
Mobile 9810661828,

kuldip.pahuja@se.com

Schneider Electric Systems India Private Limited
2nd Floor, Venus Building, Plot No. 8A1/2B,

TTC Industrial Area, Opp. Digha Talav, Digha,
Thane Belapur Road, Navi Mumbai- 400708
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Windows XP

Windows XP follows the Fixed Lifecycle Policy.

This applies to the following editions: Home, Professional, Professional for Embedded
Systems, Professional x64, Starter

(D Important

Support for this product has ended. See migration guidance below.

Support dates are shown in the Pacific Time Zone (PT) - Redmond, WA, USA.

Support Dates

| Expand table

Listing Start Date Mainstream End Date Extended End Date
Windows XP Dec 37, 2001 Apr 14, 2008 Apr g, 2074
Releases

.. Expand table

Version Start Date End Date

Service Pack 3 Apr 21, 2008 Apr 8, 2014

Service Pack 2 Sep 17, 2004 Jul 13, 2010

Service Pack 1a Feb 3, 2003 Oct 10, 2006

Service Pack 1 Aug 30, 2002 Cct 10, 2006
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httpsflearn. microsoft.comlen-usdifecycle/productsiwindows-xp 12



QiFd 5:54 PA ) Yifindows XP - Microsof Lifecycls | Microzoft Laarn

Version Start Date End Date

Original Release Dec 21, 2007 Aug 30, 2005

Links

¢ Migration guidance
* Service pack pelicy

™ Note

The start date for Microsoft Windows XP Professional x64 Edition was April 24,
2005.

Editions

* Home

¢ Professional

¢ Professional for Embedded Systems
* Professional x64

e Starter
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Windows 7

Windows 7 - Microsoft Lifecycls | Microsofl Leam

Windows 7 follows the Fixed Lifecycle Policy.

This applies to the following editions: Enterprise, Enterprise N, Home Basic, Home

Premium, Home Premium N, Professional, Professional for Embedded Systems,

Professional N, Starter, Starter N, Ultimate, Ultimate for Embedded Systems, Ultimate N

(@ Important

Support for this product has ended. See migration guidance below.

Support dates are shown in the Pacific Time Zone (PT) - Redmond, WA, USA.

Support Dates

Listing Start Date

Windows 7 Oct 22, 2009
Releases

Version

Extended Security Update Year 3*

Extended Security Update Year 2*

Extended Security Update Year 1~

httpsflearn.microsoft.com'en-usdifecycle/productsfiwindows-7

Mainstream End Date

Jan 13, 2015

Start Date

lan 12, 2022

lan 13, 2021

Jan 15, 2020
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_ | Expand table

Extended End Date

Jan 14, 2020

.. Expand table

End Date

Jan 10, 2023

Jan 11, 2022

Jan 12, 2021
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Version Start Date End Date
Service Pack 1 Feb 22, 2011 lan 14, 2020
Original Release Oct 22, 2009 Aprg, 2013
@ Tip

e Extended Security Updates (ESU) are available through specific volume
licensing programs for Windows 7 Professional, Enterprise, and Professional
for Embedded Systems editions of this product, for up to an additional three
years past the end of support. Contact your Micrasoft partner or account

team to learn more.

Links

e Migration guidance
¢ Upgrading from Windows 7 to Windows 10
e Extended Security Update Program (ESU)

e Service pack policy

(1) Note

Microsoft Edge version 109, releasing the week of January 12, will be the last
browser version to support Windows 7 and Windows 8.1. Version 109 will be
supported until version 110 is released in February 2023, at which time Windows 10
or later will be required to continue using a supported version of Microsoft Edge.

Please go here to learn more.

Editions

e Enterprise

e Enterprise N

« Home Basic

e Hame Premium
* Home Premium N
* Professional
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Windows 7 - Microsoft Lifecycls | Microsofl Leam

Professional for Embedded Systems
Professional N

Starter

Starter N

Ultimate

Ultimate for Embedded Systems
Ultimate N

httpsflearn.microsoft.com'en-usdifecycle/productsfiwindows-7
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File No.CEA-CH-13-12/4/2021-IT Division

AT 83&F
Government of India
LEICE S
Ministry of Power
FFETT Rgma wrwrsgo
Central Electricity Authority
oA WigaTdr vd wgay FIaT usnr
Infermation Technology & Cyber Security Division

A

&= : CEA (Cyber Security in Power Sector) Guidelines, 2021,

CEA 1s mandated to prepare "Guidelmes on Cyber Security” m Power Sector under the
provision of regulation (10} of the Central Electricity Authority (Technmical Standards for
Connectivity to the Grid) (Amendment) Regulations, 2019. Guidelines on Cyber Security in
Power Sector incorporating the cardinal principles has been prepared by CEA. In compliance
to the provision of the above regulation, CEA (Cyber Security in Power Sector) Guidelines,
2021 are issued for comphance by all entuties listed m the clause 2.3 (Applicability of the
Guidehines) of the guidelines.

Encl: Guidelines on Cyber Security

(V.K Mishra)
Secretary CEA
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CEA (Cvber Security in Power Sector) Guidelines, 2021

Background

Cyber intrusion attempts and Cyber-attacks in any critical sector are carried out with a
malicious intent. In Power Sector 1t s etther to compromise the Power Supply System or
to render the grid operation mn-secure. Anv such compromise, may result i mal-
operations of equipments, eguipment damages or even in a cascading gnd
brownout/blackout. The much hyvped air gap myth between IT and OT Svstems now
stands shattered. The artificial air gap created by deploying firewalls between any IT and
OT System can be jumped by any insider or an outsider through social engineering.
Cyber-attacks are staged through tactics & techniques of Initial Access, Execution,
Persistence, Privilege Escalation, Defence Evasion, Command and Control, Exfiltration.
After gaining the entrv inside the system through privilege escalation, the control of IT
network and operations of OT systems can be taken over even remotely by any cvber
adversary. The gain of sensitive operational data through such intrusions may help the
Nation/State sponsored or non-sponsored adversaries and cvber attackers to design more
simister and advanced cyber-attacks.

Government of India has set up the Indian Computer Emergency Response Team (CERT-
In) for Early Waming and Response to cyber security incidents and to have collaboration
at National and International level for information sharing on mitigation of cyber threats.
CERT-In regularly issues advisories on safeguarding computer systems and publishes
Secortty Guidelines which are widely circulated for compliances. All Central
Government Ministries/ Departments and State/Union Territory Governments have been
advised to conduct cvber security audit of their entire Cyvber Infrastructure including
websites at regular interval through CERT-In empanelled Auditors so as to identify gaps
and appropriate corrective actions to be taken in cyber security practices. CERT-In
extends supports to enable Responsible Entity in conducting cyber security mock drills
and in assessment of their preparation to withstand cyber-attacks. The Responsible Entity
must submit Reports of Cyber Audit of cyber security controls, architecture, vulnerability
management, network securnity and peniodic cyber secunity drills to sectoral CERT as
well as CERT-In. Team of experts shall review these reports and shortcomings 1f any in
the compliances shall be flagged by them CERT-In on regular basis also conducts
workshops and training programs to enhance Cyber awareness of all Stakeholders.

Ministry of Power has created 6(six) sectoral CERTs namely Thermal Hydro,
Transmission, Grid Operation, RE and Distribution for ensuring cyber security in Indian
Power Sector. Each Sectoral CERT has prepared their sub-sector specific model Cyber
Crisis Management Plan{C-CMP) for countering cyber-attacks and cyber terrorism. Each
Sectoral CERT has circulated their model C-CMPs for preparation and implementation
of organization specific C-CMP by each of their Constituent Utility.

All Responsible Entities, Service Providers, Equipment Suppliers/Vendors and
Consultants engaged in Power Sector are equally responsible for ensuning cyber security
of the Indian Power Supply System. They are to act timely upon each threat intelligence,
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advisories and other mputs recerved from authenticated sources, for continuous
improvement in their cyber security posture.

In the cumrent Indian scenario though many cyber secunity directives and guidelines
exists. but none of them are power sector specific. Ministry of Power has directed CEA
to prepare Regulation on Cyber Security 1n Power Sector. And as an interim measures
CEA has been directed to 1ssue Guidehine on Cyber Security in Power Sector, under the
provision of Regulation 10 on Cyber Secunity in the “Central Electricity Authority
(Technical Standards for Connectrvity to the Grid) (Amendment) Regulations, 20197,

The Guidelines on Cyber Security, in the form of Articles written below, requires
mandatory Compliance by all Responsible Entities. The Guidelines shall come into effect
from the date of 1ssue by Central Electricity Authontv, New Delhi

Hereby the Guidelines on Cyber Security are dravn in the form of Articles for
compliance by the Requester as well as User under the following provision of Regulation
10 on Cyber Security, in the "Central Electricity Authonity (Technical Standards for
Connectivity to the Grid) (Amendment) Regulations, 20197,

“The requester and the user shall comply with cyber security guidelines issued by the
Central Government, from time fo time, and the technical standards for
communication system in Power Sector laid down by the Authoriey.”™

Objective of issuing Guideline:

a) Creating cvber securnity awareness

b) Creating a secure cvber ecosystem,

c) Creating a cyber-assurance framework,

d) Strengthening the regulatory framework,

e) Creating mechanisms for security threat early warming. vulnerability management and
response to security threats,

f} Securing remote operations and services,

o) Protection and resilience of cnitical information infrastructure,

h) Reducing cvber supply chain risks;

1) Encouraging use of open standards,

1) Promotion of research and development in cyber security,

k) Human resource development in the domain of Cvber Security,

1) Developing effective public private partnerships,

m) Information sharing and cooperation

n) Operationalization of the National Cvber Security Policy

Within the text of these Articles, "Responsible Entity’ shall mean all:
a) Transmission Utilities as well as Transmission Licensees,

b) Load despatch centres (State, Regional and National),

c) Generation utilities (Hydro. Thermal, Nuclear, RE).

d) Dustribution Utilities

e) Generation Aggregators,

f) Trading Exchanges.

g) Regional Power Committees, and

h) Regulatory Commissions.
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23 Applicability:

All Responsible Entities as well as System Integrators, Equipment Manufactorers,
SuppliersVendors, Service Providers, IT Hardware and Software OEMs engaged in the
Indian Power Supply Svstem.

24  Scope:

2 4.1 Control Systems for System Operation and Operation Management.

)
i
[

a) Gnd Control and Management Systems,

b) Power Plant Control Systems,

c) Central Systems used to monitor and control of distributed generation and loads e g.
virtual power plants, storage management, central control rooms for hydroelectric
plants, photovoltaic'wind power installations,

d) Systems for fault management and work force management,

e) Metening and measurement management systems,

f) Data archiving systems,

o) Parameterisation, configuration and programming systems,

h) Supporting systems required for operation of the above mentioned systems_

Communication System.

a) Routers switches and firewalls,

b) Communication technology-related network components,

c) Wireless digital systems.

d) Control Centre to Control Centre Commumnications for data exchange on ICCP.
(IEC 61850/60850-5/TASE.2/)

243 Secondary, Automation and Tele control technologies

3.0

[~

a) Control and Automation components,

b) Control and field devices,

c) Tele control devices,

d) Programmable logic controllers / Remote Terminal Units_ including digital sensor and
actuators elements,

e) Protection devices,

f} Safety components,

g) Digital measurement and metering installations,

h) Synchronisation devices,

1) Excitation Systems,

Definition of Terms:

Access Management: shall mean set of policies and procedures of the Responsible
Entity for allowing Personnel, devices and IoT to securely perform a broad range of
operational, maintenance, and asset management tasks either on site or remotely as laid
down 1 Clause 5.2.5 of IS 16335,

Accreditation: shall mean the process of venfying that an orgamisation i1s capable of
conducting the tests and assessments against a product/'process that are required to be
certified.

114



-

o W

10.

11.

12.

15.

14.

16.

Accreditation Body: shall mean an organization that has been accredited to verify the

credentials and capabilities of the organisations that wish to become a certification body.

Act: shall mean the Information Technology Act, 2000 (21 of 2000)

Asset: shall mean anything that has value to the organization.

Certification: shall mean the process of verifying that a product has been manufactured

i conformance with a set of predefined standards and/or regulations by an organisation,

that 1s accredited to conduct the certification process

Certification Body: shall mean an organisation that has been accredited by an

accreditation body to certify products / process against a certification scheme.

Certification Scheme: shall mean the processes, paperwork, tools, and documentation

that define how a product or manufacturer 15 certified

Chief Information Security Officer: shall meanc the designated emploves of Sentor

management level directly reporting to Managing Director/Chief Executive

Officer/Secretary of the Responsible Entity, having knowledge of Information Secunty

and related issues. responsible for cyber security efforts and mmatives including

planning. developing. mamtaining reviewing and implementation of Infonmation

Security Policies

Critical Assets: shall mean the facilities, systems and equipment which, if destroved,

degraded or otherwise declared unavailable, would affect the reliability or operability of

the Power Supply Svstem.

Critical System: shall mean cyber assets essential to the reliable operation of critical

asset. Critical Svstem consists of those cyvber assets that have at least one of the following

characteristics:

a) The cyber asset uses a routable protocol to communicate outside the electronic
security perimeter.

b) The cyber asset uses a routable protocol within a control centre.

c) The cyber asset 1s dial-up accessible.

Critical Information Infrastructure: shall mean Cnitical Information Infrastructure as

defined in explanation of sub-section (1) of Section 70 of the Act.

Cvhber Assets: shall mean the programmable electronic devices, including the hardware,

software and data in those devices that are connected over a network, such as LAN, WAN

and HAN.

Cyber Crisis Management Plan: shall mean a framework for dealing with cvber related

incidents for a coordinated, multi-disciplinary and broad-based approach for rapid

wdentification, information exchange, swift response and remedial actions to mitigate and

recover from malicious cyber related incidents impacting critical processes.

Cyber Security Breach: shall mean any cyber incident or cyber secunty violation that

results in unauthorized or illegitimate access or use by a person as well as an entity, of

data, applications, services, networks and/'or devices through bypass of the underlying

cvber secunty protocols, policies and mechanisms resulting in the compromise of the

confidentiality, integrity or availability of data/information mamntamned in a computer

resource or cyber asset.

Cvyber Security Incident: shall mean any real or suspected adverse cyber security event

that violates, explicitly or implicitly, cvber securnity policy of Responsible Entity resulting

in unauthorized access, denial of service or disruption, unauthonzed use of computer

resource for processing or storage of information or changes to data or information
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23.

4.0

5.0

without authorization. leading to harm to the power grid or its critical sub-sectoral
elements Generation. Transmission and Distribution

Cvber Security Policy: shall mean documented set of business rules and processes for
protecting information, computer resources, networks, devices, Industrial Control
Svstems and other OT resources.

Electronic Security Perimeter: shall mean the logical border surrounding a network to
which the Cyber Systems of Power Supply System are connected using a routable
protocol.

Information Security Division: shall mean a division accountable for cyber secunty
and protection of the Critical System of the Responsible Entity.

Protected System: shall mean any computer, computer system or computer network of
the Responsible Entity notified under section 70 of the Act, m the official gazette by

appropriate Government.

Security Architecture: shall mean a framework and guidance to implement and operate
a system using the appropriate security comtrols with the goal to maintain the system's
quality attributes like confidentiality, integnity, availability, accountability and assurance.
Vulnerability: shall mean mtrinsic properties of something resulting in susceptibility to
a risk source that can lead to an event with a consequence

Vulnerahility Assessment: shall mean a process of identifving and quantifving
vulnerabilities

Standards

Reference Description

ISO/TEC 15408 Common Criteria Certification Standard

ISOIEC 17011 General requirements for accreditation bodies accrediting
conformity assessment bodies

ISOIEC 17023 General requirements for the competence of testing and
calibration laboratories

ISOIEC 21827 Systems Security Engineering - Capability Matunity Model
(SSE-CMM)

ISOVIEC 24748-1 Systems and software engineering — Life cyele management —
Part 1: Guidehnes for life cycle management.

IS0 2700172 Information Security Management

ISO/IEC 27019 Information technology — Secunty techniques — Information
Security controls for the energy utility industry

ISO/TEC 61308 Functional Safety of Electrical / Electronic / Programmable
Electronic Safety-related Systems

IEC 61830 Commumnication networks and systems for power utility
automation

IEC 623531 Standards for Securing Power System Communications

IEC 624453 Cvber Security for Industrial Control Systems

I5 16335 Power Control Systems — Securnity Requirements.

Abbreviations

Abbreviations Description

a)

BES Bulk Electric System
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b) CDAC Centre for Development of Advanced Computing

c) CEA Central Electnicity Authority

dy CERC Central Electricity Regulatory Commission

e} CERT Computer Emergency Response Team

fi CERT-In Indian Computer Emergency Response Team
gy CII Critical Information Infrastructure

hy CISO Chief Information Secunty Officer

1) CsSK Cyber Swachhta Kendra

1) COTS Commercial off-the Shelf

k) ESP Electronic Security pernimeter

1 IC5 Industrial Control Systems

m) ICT Information and Communications Technology
n) IEC Intermnational Electro Technical Commission
o) ISAC Information Sharing and Analysis Centre

p)  ISD Information Security Division

q) IS0 International Organization for Standardization
r) ISMS Information Security Management System

g) IT Information Technology

t) FAT Factorv Acceptance Test

u) NABL National Accreditation Board for Testing and Calibration Laboratories
v) NCIPC National Critical Information Infrastructure Protection Centre
w) NLDC National Load Dispatch Centre

x) NPTI National Power Training Institute

v) NSCS Nattonal Security Council Secretariat

z) OEM Omniginal Equipment Manufacturer

aa) OT Dperational Technology

bb) RLDC Regional Load Dispatch Centres

cc)  SAT Site Acceptance Test

dd) SERC State Electricity Regulatory Commission

ee) SCADA Supervisory Control and Data Acquisition Systems
ffi SIEM Security Information and Event Management
gg) SLA Service Level Agreement

hh) SLDC State Load Dispatch Centre

1) QCI Quality Council of India
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CEA (Cyber Securitv in Power Sector) Guidelines, 2021

Article 1. Cvber Security Policy.

a.Cardinal Principles: The Responsible entity will strictly adhere to following
cardinal principles while framing cyber security policy:

i There 1s hard 1solation of their OT Systems from any internet facing IT system.

1.  May keep only one of their IT systems with internet facing at any of their
site/location if required which 15 1solated from all OT zones and kept in a
separate room under the securnity and control of CISO.

iit.  Downloading Uploading of any data‘information from their intemet facing IT
system 15 done only through an identifiable whitelisted device followed by
scanming of both for any vulnerability'malware as per the SOP laid down and
for all such activities digital logs are mamtained and retained under the custody
of CIS0 for at least 6 months. The log shall be readily to carry out the forensic
analvsis if asked by investigation agency.

tv.  List of whitelisted IP addresses for each firewall 15 mamntained by CISO and
each firewall 1s configured for allowing communication with the whitelisted IP
addresses only.

v. Commumcation between OT equipment/'systems 15 done through the secure
channel preferably of POWERTEL through the fibre optic cable. Security
configuration of the communication channel 1s also to be ensured.

vi. AN ICT based equipment/system deployed in infrastructure/system mandatorily
CII are sourced from the list of the “Trusted Sources™ as and when drawn by
MoP/CEA.

b. The Responsible Entity shall be ISO/IEC 27001 certified (includimng sector specific
controls as per ISO/IEC 27019).

c. The Responsible Entity shall have a Cyber Security Policy drawn upon the guidelines
issued by NCIIPC.

d. The Responsible Entity shall ensure annual review of their Cyber Security Policy by
subject matter expert and changes shall be made therein only after obtaining the due
approval from Board of Directors.

e. The process of Access Management for all Cvber Assets owned or under control of the
Responsible Entity shall be detailed in the Cyber Security Policy.

f The Cyber Security Policy shall leverage state-of-art cvber security technologies and
relevant processes at multiple layers to mitigate the cyber securtty risks.

g The Responsible Entity shall be solely responsible to get Cyber Security Policy
implemented through its Information Security Dhivision (ISD).

h. The CISO shall record the reason(s) for exemption required, if any_ 1n case, unable to
comply with any of the provision(s) of the Cyber Security Policy. Any exception shall
be allowed only after an approval of provisions of compensatory control(s) to mitigate
residual cvber secunity risks.
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1. The CISO shall record the exemptions sought in statement of applicability controls,
while getting the ISO 27001 certified. All exemptions and 1ts justification need to be 1n
conformance with Cyber Secunity Policy of the Responsible Entity.

j. The Responsible Entity shall allocate sufficient Annual budget for enhancing cvber
security posture, enhanced yvear over year.

k. The Responsible Entity shall work in collaboration with other Industry Stakeholders as
well as Academia to promote R&D activity in the domain of cvber secunity.

1. The Eesponsible Entity shall ensure that cyber security 1ssues are taken up as agenda
items in their Board meetings once in every three months.

Article? Appointment of CISO.

a) The Responsible Entity shall mandatorily appoint a CISO and shall confirm to
qualification, if any, laid by Quality Council of India (QCI). In absence, the work of
CISO shall be looked upon by Altemnate CISO. In case qualification for appointment
of Alternate CISO has been relaxed for reasons recorded thereof. Alternate CISO hag
to mandatorily acquire the mimmum required cvber secunty skill sets within six
months from the date of his appointment.

b) The Responsible Entity shall regularly update details of CISO and Alternate CISO,
with the Sectoral CERT, az well as on ISAC-Power Portal.

c) Roles and Responsibility of CISOs shall be as laid by CERT-In and ning-fenced to
ensure cyber security of the Cyber Assets of the Responsible Entity.

Article 3: Identification of Critical Information Infrastructure (CII).

a) The Responsible Entity shall submit to NCIIPC through Sectoral CERT, details of
Cyber Assets which uses a routable protocol to communicate outside the Electronic
security Penimeter drawn by the Responsible Entity or a routable protocol within a
control centre and dial-up accessible Cyber Assets, within 30 days from the date of
their commissioning in the System.

b) The Responsible Entity shall submit details of Critical Business Processes and
underlving information infrastructure along with mapped impact and Risk Profile to
NCIIPC and shall get their CIIs identified in consultation with NCIIPC. The process
of the notification/declaration by Appropriate Government shall follow thereafter.

c) The Responsible Entity shall review their declared/'notified Clls at least once a vear
to examine changes if any in the functional dependencies, protocols and technologies
of upon any change 1n security architecture. The Responsible Entity shall review thewr
declared/notified CllIs once 1n every 6 months, in case 1if NCIIPC has directed them to

constitute an Information Security Steering Committee.
d) The Responsible Entity shall ensure that all cyber aszsets of their identified/notified

CIls are recorded in the asset register and considered for risk assessment as well as
for finalization of controls in statement of applicability.

Article 4. Electronic Security Perimeter

a) The Responsible Entity shall identify and document the Electromic Securnty
Perimeter(s) and all Access Points to the perimeter(s).
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b) The Eesponsible Entity shall follow procedure of identifying “Electronic Security
Perimeter in case of distributed and /or hybrid information infrastructure, as per IEC
62443 /1516335 (as amended from time to time).

c) The Responsible Entity shall ensure that every Critical System resides within an
Electronic Security Perimeter.

d) The Responsible Entity shall perform a cyber-Vulnerability Assessment of each
electronic Access Points to the Electronic Security Perimeter({s) at least once 1n every
6 (six) months and/or after anv change i Security Architecture.

e) The Responsible Entity shall ensure that all ertical, high and medium vulnerabilities
identified as a result of cyber Vulnerability Assessment shall be closed and verified

for the effective closure.
Article 5. Cyber Security Requirements

a) The Responsible Entity shall have an Information Security Division (ISD). headed by
CISO.
b) The Responsible Entity shall ensure that the ISD must be functional on 24x7x365
basis and 1z manned by sufficient numbers of Engineers having valid cemtificate of
successful completion of course on cyber security of Power Sector from the Training
Institutes designated by CEA.
c) The Responsible Entity shall ensure that ISD
1) has on-boarded Cyber Swachhta Kendra(CSK) of CERT-In, if they have public
[Ps.

2) has timely acted upon the advisonies, guidelines and directive of NCIPC, CSK,
CERT-In and Sectoral CERTs,

3) has deploved an Intrusion Detection System and Intrusion Prevention System
capable of 1dentifying behavioural anomaly in both IT as well as OT Systems.

4) shares reports on incident response and targeted malware samples with CERT-In,

5) updates the firmware/software with the digitally signed OEM validated patches
only.

6) enables only those ports and services that are required for normal operations. In
case of any emergency the procedure as laid 1n Access management be followed.

7) mamntamns firewall logs for the last 6 months duration Firewall logs shall be
analysed and all critical and high sevenity comments shall be addressed for
effective closure.

8) retains document of FAT, SAT test results and report/ certificate of cyber tests
carried out for compliance of Government Orders and Cyber Secunty Audit *

9 maintamns all cyber logs and cyber forensic records of anv incident for at least**
90 days.

* FAT, SAT must include comprehensive cyber security tests of the
component' equipment/system to be delivered/delivered at site.

** 00 days from date of the commissioming of the system/recovery from any
mcident, whichever is later.

d) The Responsible Entity shall routinely audit and test secunty properties of the Cnitical
System and must act upon. in case if any new vulnerabilities 1s identified through
testing or by the equipment manufacturer.
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e) The Responsible Entity shall design a secure architecture for control system

appropriate for their process control environment™.

f}) All State Load Dispatch Centres(SLDCs) shall comply with the directions issued by
the National Load Dispatch Centre(NLDC) as well as Regional Load Dispatch
Centres(RLDCs) U/s 29 (1) of the Electricity Act. 2003 to ensure stability and cyber
security of grid operation and achieve efficiency i the grid operation. In case of any
non-compliance, the Head of SLDC shall be responsible and shall be liable for Penalty
as per the provision of CERC/SERC.

*There are so many different types of systems in existence and so many possible
solutions_ 1t 1s important that the selection process ensures that the level of protection
15 commensurate with the business risk and the Responsible Entity shall not rely on
one single security measure for its defence. (Reference IEC/TR62351-10 Editionl 0
2012-10 Power systems management and associated infermation exchange —Data
and convmunications securitvy — Part I0: Security architecture guidelines).

Article6 Cyber Risk Assessment and Mitigation Plan

a) The Responsible Entity shall document m their Cyber Secunty Policy a Cyber Risk
Assessment and Mitigation Plans drawn upon the best practises being followed in the
Powrer Sector, and the same shall be approved by Board of Directors.

b) The Cyber Risk Assessment and Mitigation Plans shall clearly define the matrix for
assessing the cyber risk of both IT and OT environment and risk acceptance criteria.

c) The Cyber Risk Assessment Plan shall be capable to demonstrate that repeated cyber
security risk assessment delivers consistent, valid and comparable results.

d) The review of cyber nisk assessment shall be carried out at least once m a Quarter.
The actionable of risk treatment and mutigation shall be tracked in this review for thetr
effectiveness.

&) The CISO shall be responsible for implementation and regular review, on the basis of
mnternal and external feedbacks. of the Cvyber Risk Assessment and Mitigation Plans.

Article 7 Phasing out of Legacy System

a) As the life cycle of the Power System Equipment/'System is longer than that of IT
Systems deployed therein, the Responsible Entity shall ensure that all IT technologies
it the Power System Equipment/System should have the ability to be upgraded.

b) The Responsible Entity shall ensure that the Information Securnity Division shall draw
the list of all communicable equipments/systems nearing end life or are left without
support from OEM. Thereafter CISO shall identify equipment/systems to be phased
out from the list drawn, firm up their replacement plan and put up the replacement
plan for approval before the Board of Directors.

c) The CISO shall ensure that till equipments/systems nearing end life or left without
support from OEM are not replaced, their cyber secunty 1s hardened and ensured
through additional controls provisioned in consultation with the OEM or alternate
Supplier(s)*.

*e g Use of CDAC developed AppSamvid and whitelisting of applications installed
may be explored across all legacy systems.

d) The Eesponsible Entity shall document in their Cvber Security Policy a Standard
Operating Procedure for safe and secure disposal of outlived or legacy devices.
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Article 8. Cyber Security Training.

a) The Responsible Entity shall establish, document. implement, and maintain an annual
cyvber security traimung program for personnel having authorized cyber or authorized
physical access (unescorted or escorted) to their Critical Systems.

b) The Responsible Entity shall review annually their cyber secunty training program
and shall update 1t whenever necessary. Annual Review shall record evaluation of the
effectiveness of the trainings held.

c) The Responsible Entity shall ensure that Cyber Security tramming program designed
for their IT as well as OT O&M Personnel must include following topics and as per
their functional requirements and security concerns additional topics shall be added:
1) User authentication and authonization.

2) Cyber Security and Protection mechanisms of IT/OT/ICS Svstems.

3) Introduction to various standards 1e. ISOTEC:15408, ISO/IEC:24748-1, ISO:
27001, ISO: 27002, ISO 27019, IS 16335, IEC/IS0:62443.

4) Training on mmplementation of ISO/TEC 27001 and awareness on IEC 62443,

3) Vulnerabilitv Assessment in the Critical System.

6) Monitoring and preserving of electronic logs of access of Crtical Assets.

T) Detecting cvber-attacks on SCADA and ICS systems

&) The handling of Critical System during cyber crisis.

9) Action plans and procedures to recover or re-establish normal functioning of
Critical Assets and access thereto following a Cyber Secunity Incident.

10) Hands on SCADA operation at any of the Regional Load Dispatch Centre.

11) Handling of risks involved in the procurement of COTS Products.

d) All Personnel engaged i O&M of IT & OT Systems shall mandatorily undergo
courses on cyber security of Power Sector from any of the training institute designated
by CEA. immediately within 90 davs from the notification of CEA Guidelines on

Cyber Security 1n Power Sector.

e) The Responsible Entity shall ensure that none of their newly hired or the current
Personnel have access to the Cntical Svstem, prior to the satisfactory completion of
cvber security training programme from the Traming Institutes designated in India,
except i specified circumstances such as cyber crisis or an emergency.

f) NPTI in consultation with CEA shall identify- and design domain specific courses on
Cyber Securnity for different target groups. The “Governming Board for PSO Traimng
and Certification” shall approve the content, duration etc of these courses and shall
review it Annually. NPTI shall conduct these courses at all of their branches on regular
basis and shall maintain the list of the Participants successfully completing the course.

Article 9 Cyber Supply Chain Risk Management

a) The Responsihle Entity shall ensure that, as and when Ministry of Power, (Government
of India notifies the Model Contractual Clauses on cyber security, these clauses are
mcluded 1n their every Bid invited for procurement of any ICT based
components'equipments/System to be used for Power System.

b) The Responsible Entity shall ensure that all the Communicable Intelligent Equipments
and the Service Level Agreements (SLAs) for their Critical Systems shall be sourced
from the list of the “Trusted Sources™ as and when drawn by MoP/CEA.

122



c) The Eesponsible Entity shall ensure that, in case. for the anv Communicable
Intelligent Devices, if no Trusted Source has been identified, then the successful
bidder in compliance with the provisions made in MoP order dated 2.7 2020 and any
other relevant MoP order has got the product cyber tested for any kind of embedded
malware/ Trojan/cyber threat and for adherence to Indian Standards at the designated
lab.

d) The Responsible Entity shall ensure that the essential cyber security tests are carried
out successfully during FAT, SAT as detailed in Annexure A. The equipment/System
besides for functionality shall also be tested in the factory for vulnerabilities, design
flaws, parts being counterfeit or tainted, =0 as to minimize problems durning on-site-
testing and installation. Cyber Security Conformance Testing are to be carried out 1n
the designated Lab as listed in Annexure-I of MoP Order No. 12/13/2020-T&R dt.
8t June, 2021(Order at Annexure-B).

e) The Responszible Eantity shall ensure that the Equipment/System supplied by the
successful bidder shall accompany with a certificate™ * obtained by OEM from a
certification body accredited to assess devices and process for conformances to IEC
62443-4 standards during design and manufacture. The Responsible Entity shall
accept the certificate submatted along with the supplied Equipment/System only if it's
i line with the Testing Protocol as notified by Ministry of Power, Government of
India. from time to time.

f) The Responsible Entity in compliance to the requirement of Article %e) shall also
accept_ 11l the setting up of an adequate certification facilitv in the India, a digitally
signed self-declaration of conformance to the [EC 62443-4 standards duning design
and manufacture of the equipment/system, 1f submitted by the OEM.

g) The Responsible Entity shall dispose all unserviceable or obsolete Communicable
Intelligent Devices as per the procedure laid in their Cyber Risk Assessment and
Mitigation Plans which shall be in line with the prevailing best practices.

3 The National & International certification may be specified in the tender for critical
systems/sub-systems being procured by the Responsible Entity.

# (Cemification Schemes:

Embedded Device Security Assurance Certification 13 for an individual product,
System Security Assurance Certification 15 for a set of products 1n a system

(possibly from different vendors)
Security Development Lifecycle Assurance Certification 1z for the development
processes that a manufacturer uses for developing products.

Article 10 Cyber Security Incident Report and Response Plan

a) The CISO of the Eesponsible Entity shall report in the formats prescribed by CERT-
In, all Cyber Security Incidents, classified as reportable events.

b) Root cause analvsis for all reportable events shall be carried out and corrective action
taken, so as to ensure that any re-occurrence of such event can be managed with ease.

c) The Responsible Entity shall mandatorily define in their Cyber Secunty Policy,

criteria(s) 1dentified on the basis of impact analvsis, for declaring the occumrence of
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Cyber Secunty Incident(s) as a Cvber Crisis 1in the System owned or controlled by
them.

d) The Responsible Entity shall mandatorily designate an Officer along with his'her
standby by name and designation and empower them to declare an occurrence of the
incident(s) as “Cyber Cnisis”. The contact details of these Officers shall be updated in
the C-CMP wiathin 13 days of changes 1f any due to transfer or superannmation etc.

e) The CISO shall ensure that during any Cyber Secunty Incident, ISD monitors and
minutely records every details of cvber security events and incidents in both IT as well
as the OT System ovwned or controlled by the Responsible Entity.

f) The CISO shall ensure that each cvber incident 1s handled strictly as per Cyvber
Security Incident Response Plan detailed mn the latest C-CMP approved by the Board
of Directors.

) The Responsible Entitv shall ensure that the efficacy of the Cyvber Secuntv Incident
Fesponse Plan 15 tested annually through mock dnll(s) carried out, if feasible, as
simulation exercise(s) or as table top exercise(s) with wider participation of their
emplovees, in consultation with CERT-In and sectoral CERT. In case if any
shortcoming is observed in the Cyber Secunty Incident Response Plan suitable
changes shall be made n 1t

h) The Responsible Entitv shall ensure that the CISO compiles details of incident
detection. mcident handling_ learnings from each incident and damage claims made if
any and shall report to CER.T-In as well as upload information on ISAC-Power Portal.

Article 11 Cyber Crisis Management Plan(C-CMP)

a) The Responsible Entity shall prepare a Cyber Crisis Management Plan and submit to
their sectoral-CERT for review with intimation to Mimstry of Power/CISO-MoP.
Fesponsible Entity shall update their C-CMP on the basis of comments made by
sectoral-CERT and then submit for vetting to CERT-In. The C-CMP shall be updated
once again to include the observations made by CERT-In before secking approval of
Board of Directors for implementation of C-CMP.

b) The Responsible Entity shall ensure that the C-CMP 1s reviewed at least annually. The
CISO shall ensure that all changes are made 1n C-CMP only with the due approval of
Board of Directors and the changes made in C-CMP have been communicated through
a verifiable means to all the concerned Personnel of the Eesponsible Entity.

c) The CISOs shall be the custodian of all the cyber secunty related documents
mchiding Cyvber Crisis Management Plan. Risk Treatment Plan, Statement of
Applicability of controls, and compliance to regulator’s requirement.

d) The CISO shall be accountable for ensunng enforcement of C-CMP by Information
Security Division of the Responsible Entitv, during a cyber-crisis. as and when
declared by the designated Officer. (refer Article 10{d))

Article 12: Sabotage Reporting%s

a) The Responsible Entity shall incorporate procedure for identifying and reporting of
sabotage in their Cvber Securnity Policy within 30 davs from 1ssue of the Guidelines,
or grant of licence under the appropriate legal provisions to the Responsible Entity.

b) The TISO shall be held hable for non-reporting of identified sabotage(s) as per
procedure laid for tdentifinng and reporting of sabotage 1n the Cyber Security Policy
of the Responsible Entity.
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c) The CISO shall prepare a detailed report on disturbances or unusual occurrences,
identified, suspected or determined to be cansed by sabotage in the Critical System of
the Responsible Entity, and shall submit the report to the Sectoral CERT as well as to
CERT-In within 24 hours of 1ts occurrence.

d) The CISO shall submit to NCIIPC within 24 hours of occurrence the report on every
sabotage classified as cvber incidents(s) on "Protected Svstem”.

e) The CISO upon occurrence on every sabotage shall take custody of all log records as
well as digital forensic records of affected Cyber Assets. Intrusion Detection System,
Intrusion Protection System, SIEM and shall preserve them for at least 80 days and
shall make them available as and when called upon for investigation by the concerned
Agencies.

“Disturbances or wnusual occurrences, suspected or determined to be caused by
sabotage.

Sabotage e.g. can be a forced intrusion in un-manned'manned facility and taking
control of operation of Critical System through a communicating device.

Article 13 Security and Testing of Cyber Assets

a) The Responsible Entity shall ensure secunity of all in-service phase as well as standby
Cyber Assets through regular firmware/Software updates and patching. Vulnerabihity
management, Penetration testing {of combined installations), securing configuration,
supplementing security controls. CISO shall maintain details of update version of each
firmware and software and their certification if received from OEMs.

b) The Responsible Entity shall carry out regularlyv Vulnerability Assessment of all
Cyber Assets owned or under their control. If a Cyber Asset 1s found vulnerable to
any exploits or upon any patch updates or major configuration changes,_ then further
Penetration Testing may be carried out offline or in a suitably configured laboratory
test-bed to determine other vulnerabilities that may have not been identified so far.

c) The Responsible Entity shall specify secunty requirement and evaluation criteria
during each phase of their procurement Process.

d) The Responsible Entity shall ensure that all Cyber Assets being procured shall
conform to the type tests as mentioned in the specification for type testing listed in the ad
document Type test reports of tests conducted in NABL accredited Labs or
internationally accredited labs (with in last 5 vears from the date of bid opening) shall be
mandated to be submaitted along with bid. In case, the submitted Type Test reports are not
as per specification. the re-tests shall be conducted without any cost implication to the
Responsible Entity.

e) The Responsible Entity shall ensure that all Communicable devices are tested for
communication protocol as per the ISO/IEC/IS standards listed in MoP Order No.
12/13/2020-T&R dated 8 June, 2021(Annexure-B).

f} The Responsible Entity shall ensure that all Crtical Systems designed with Open

Source Software are adequately cyber secured.

g) The Responsible Entity as a best practise upon any incidence of Cyber Security
Breach shall carry out cyber securty tests at any lab designated for cyber testing by
Mimstry of Power. These tests shall be similar to Pre Commissioning Security Test
and those essential for carrying out Post Incident Forensics Analvsis.

Article 14 Cvber Security Audit
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a) The Responsible Entity shall implement Information Security Management Svstem
(ISMS) covening all its Critical Systems.

b) The Responsible Entity shall through a CERT-In Empanelled Cyber Secunity OT
Auditor shall get their IT as well as OT System audited at least once i every 6 (six)
months and shall close all critical and high vulnerabilities within a period of one month
and medium as well as low non-conformity before the next audit. Effective closure of
all non-conformities shall be verified during the next audit.

c) The Cyber Security Audit shall be as per ISO/IEC 27001 along with sector specific

standard ISOTEC 27019, IS 16335 and other guidelines issued by appropriate
Aunthority if any. These mentioned standards shall be current with all amendments if
any and 1n case if any standard 1s superseded, the new standard shall be applicable.
CISO shall ensure immediate closure of non-conformance, based on the criticality and
by means all non-conformances are to be closed before the next audit.

d) The Responsible Entity shall ensure that CISO has all the required systems and
documents 1n place, as mandated by NSCS for base line cyber secunty audit.
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Annexure — A

FAT & 5AT

1. Dunng FAT stage, the customer has to venfy all tvpes test reports | certificates including
Communication protocol and security conformance tests of the devices offered for FAT.

2. FAT of SCADA involves testing as a whole system in the integrated scale down set up. For
SCADA Indian standard IS 15953 2011 “SCADA System for Power System Applications™
provides defimition and gmidelines for the specification, performance analvsis and application
of SCADA svstems for use in electrical utilities (for transmission & Distribution) including
gudance on Tests and inspections.

3. The SAT wll be done at customer site as per the SAT document mutually agreed by buyer and
supplier. For SAT also, puidance from IS 15953: 201 1need to be apphed.

4. IEC 61830-10-3 Communication Networks and Svstems For Power Utihity Automation-

Functional testing of IEC 61850 systems (in draft stage - CDTR) covers testing of applications
within substations covening

A methodical approach to the venfication and validation of a substation solution

The use of IEC 618350 resources for testing in Edition 2.1

Recommended testing practices for different use cases

Defimition of the process for testing of IEC 618350 based devices and systems using
communications mstead of hard wired system interfaces (ex. GOOSE and SV instead
of hardwired interfaces)

e. Use cases related to protection and control functions venification and testing.

This standard mav be used as a gurdelines for FAT & SAT for Substation Automation System
(SAS) based on IEC 61850,

0o
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Annexure - B

Annexure — 1
List of desiznated laberatories for cvber security conformance testing
Table -A. Field Equipment /Operational Technology (OT)
SL Equipment Communication Protocol Protocol Security Dezignated Laboratories
No. Conformance Standards Conformance
Standards
1 Remote Terminal [EC 60870-5-101 ¢/ IEC 60870-3-7 Central Power Research
Units (RTUs) & [EC 60870-3 -104 Secuority extenzion & | Institote (CPRI). Prof Sir C
PLCsz with IEC (Test Detail: Annexure 2) IEC 62351 series WV Raman Road,
communications (zpecifically IEC Sadashivanagar P O,
protocols 62351-100 parts 1 & | Bengalum — 560080,
3) Karnataka
( Test Details
Annexure-2
2 | Intelligent [EC 61850 —5 to
Electronic [EC 61850 - 10 CPRI
Equipment /
MWumerical { Teszt Details Annexure 2)
Protection Relays /
Bay Control Units /
Bay Protection
Units. Gateways,;
Transformer Tap
confroller! changer,
efc. with TEC
61830
communication
protocol
3 Smart mefers with | [EC 62056 zeries ! DLMS & | IEC 62056 series/ 1.CPRI
IEC 62056 IS 15959 series and IS DLMS & IS 15850 2. Electrical REezearch and
communication 16444 series series and IS 16444 | Development Association
protocols { Test detailzs Annexure I) LETIES (ERDA). ERDA Road,
(Tezt Detailz GIDC. Malarpura,
Annexure 7} Vadodara - 390 010
Gujarat
3. Yadav Measurements
Pyt Ltd. (YMPL)
373-375, RIICO
Bhamashah Industrial Area
Kaladwas 313003
Udaipur — Rajasthan
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Information Technology (IT) Equipment (Main / Backup / Disaster recovery (DR) Control Centre
/ Substation control centre IT equipment)

All IT products procured /supplied shall have a valid Certificate of Common Critena as per ISOTEC
13408 ssued by signatories of the Commen Criteria Recognition A greement (CCRA) (

www.commoneriteriaportal org).

Import'procurement’supplied from vendors sourcing from prior reference countries, the Certificate for
Common Criteria shall be from Government Laboratories i India according to the IC35 scheme
operated by Ministry of Electronics and Information Technology, which 15 a signatory to CCRA.

https://www.commoncriteria-india.gov.in/
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Annexure - 2

Details of tests for various identified products
Remote Terminal Units (RTUs) (51. No. 1 of Table — A of Annexure — 1)
Test protocol:

Utihities / manufacturers will submit the sample along with all the required technical documentation for
taking up testing to the designated laboratory.

Reference standards
1) IEC 60870-5-101 & IEC 60870-3-104 as applicable

B R

2) IEC 60870-5-7 Telecontrol equipment and systems - Part 5-7: Transmission protocols - Secarnty
extensions to IEC §0870-5-101 and IEC 60870-3-104 protocols (applying TEC §2351)

3V IEC 62351-100-1 & IEC 62351-100-3 and other cross referenced standards.

Test cases

Extract from standard (IEC 62351-100-1)

The conformance test cases are divided into four clauses:

— Clause 5: Venfication of configuration parameters. This clause contains the configuration
parameters affecting the message contents and or the protocol behaviour.

— Clause 6: Verification of communication. The goal of this clause 1s to verify that Device Under Test
{DUT) 1s able to implement the security extension messages as described 1 IEC TS 60870-3-7.

— Clause 7: Verification of procedures. The goal of this clause 1s to verify that DUT is able to execute
the security extension procedures as described 1n IEC TS 62351-5.

— Clause 8: Test result chart This clause contains the results of the test cases listed in Clauses 6 and
7 for each supported value of the configuration parameters listed 1n Clause 5.

The test cases are orzamzed mn tables. They are numbered; their numbering syntax 15; Subclavse number

{where the Table 15 located) + test case number.

In the column ‘reference’ each test case has a direct reference to IEC TS 62351-5 or IEC TS 60870-3-
7 where the clanze under test 15 defined.

Test cases are mandatory depending on the description in the column “Required’. The following
situations are possible:
M= Mandatory test case. The test is referencing a clause that 15 mandatory in IEC TS 62351-5 or
IEC TS 60870-5-7.

Protocol Information Conformance Statement (PICS) x. x = Mandatory test case if the
functionality 15 enabled in the PICS (by marking the applicable check box). with a
reference to the section number of the PICS (x.x).
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Conformance testing of security extension procedures
The security extension procedures can be summarized as follows:
— User management
— Update key maintenance
— Session key maintenance
— Challenge Reply authentication
—  Aggressive Mode authentication

Extract from standard (IEC 62351-100-3)

IEC 62351-3 defines the requirements related to the authentication/encryption protocol, procedures and
methods to be implemented at TCP/TP (transport) level

The conformance test cases are divided mto three clauses:

s Clause 5: Vertfication of configuration parameters. This clause contains the parameters specified
by the standards referencing IEC 62351-3 (see IEC 62351-3:2014/AMD1:2018, Clause 7) and
affecting the protocol behaviour.

s Clause 6: Venfication of IEC 62351-3 requurements. The goal of this clause is to venfy that DUT
15 conformant to the requirements of the IEC 62351-3.

s Clause 7: Test result chart. This clause contains the resulis of the test cases histed 1n Clause 6§ for
each supported value of the configuration parameters listed in Clause 5.

The test cases are organized in tables. They are numbered. their mumbering syntax 18- Subclause number

{where the table 1s located) - test case number.

In the column ‘Reference’ each test case has a direct reference to IEC 62351-3 where the clause under
test 15 defined. PICS or Protocol Implementation eXtra Information for Testing (PIXIT) could be found
in the “Reference™ column for some test cases whenever the execution of the test case shall take into

account specific parameter values declared 1n the PICS or PIXIT of the DUT.

Test cases are mandatory depending on the description in the column “Reguired’. The following
situations are possible:

M =Mandatory test case. The test 15 referencing to a clause that 15 mandatory 1n IEC 62351-3.

PICS

or

PIXIT = Mandatory test case if the functionality 15 enabled in the PICS or PIXIT by marking the
applicable check box or declaring the applicable value.
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Intelligent Flectronic Devices (IEDs) (5. No. 2 of Table — A of Annexure — 1)

Utilities / manufacturers will submuat the sample along with all the required technical documentation for
taking up testing to the designated Iaboratory.

Reference standards

IEC 61850 series

Specifically IEC 61850-5, IEC 61830-6, IEC 618350-7, IEC 61850-8, IEC 61850-9 and IEC 61850-10
Test cases

Communication protocol conformance as per IEC 61850 -10. This part of standard defines methods
and abstract test cases for conformance testing of client, server and sampled values devices used 1n
power utility automation systems, the methods and abstract test cases for conformance testing of
engineering tools used n power utility automation systems, and the metrics to be measured within
devices according to the requirements defined 1n IEC 61850-5. Further this part of standard specifies
standard techniques for testing of conformance of client. server and sampled value devices and
engineering tools, as well as specific measurement techmgques to be applied when declanng
performance parameters. The use of these techniques will enhance the ability of the system integrator
to integrate IEDs easily, operate IEDs correctly, and support the applications as intended.

Smart Meters (51. No. 3 of Table — A of Annexure — 1)

Utilities / manufacturers wall submit the sample along with all the required technical documentation for
taking up testing to the designated laboratory.

IEC 62056 series of standards (Electricity metering data exchange — The DLMS/COSEM suite)
specifies details of communication protocol requirements, conformance testing and secunty
requirements. The Part 5-3 (DLMS/COSEM application laver) specifies the DLMS/COSEM
application layer in terms of structure, services and protocols for DLMS/COSEM clients and servers,
and defines rules to specify the DLMS/COSEM commumcation profiles. It defines servaces for
establishing and releasing application associations, and data commumication services for accessing the
methods and attributes of COSEM mterface objects, defined 1n IEC 62056-6-2 using either logical name
(LN) or short name (SN) referencing.

Clause 5 and sub clauses specifies secunity requirements. It cover security concepts, Identification and
authentication, Cryptographic algorthms, Cryptographic keys — overview, Key used with symmetric
key algorithms, Kevs used with public kev algorithms and Applving crvptographic protection.

Note: All above referred standards shall be latest with amendments 1f any at the time of submussion of
sample(s) for testing.
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Annexure —3
Testing Criteria
1) Supply from Trusted Sources
The sample size shall be as specified by CEA as per the approved critena for Trusted Vendors
2) Supply from other than trusted vendors

The sample size shall be shall be 3% of the supply lot / ordered guantity (minimum one). The
manufacturer shall submit request to the Nodal agency alonz with vendor's /| manufacturer’s
certifications for supply chamn management svstem practices and secure product development process
implementations based on any one or more of standards ISO / IEC 27036, ISO / IEC 20243, IEC
62443 for verification.

After scrutiny of vendor’s / manufacturer’s certifications the supplier | utilities shall be asked to submit
product to the designated laboratory for communication and cyber security conformance testing.

The supply lot shall stand rejected on failure to comply with the test requirements.
3) Supply from prior reference countries

The utility shall obtain prior permission from the Government of India for importing the product |
system from prior reference countries.

The sample size shall be shall be 10 % of the supply lot / ordered guantity (mummum one). The
manufacturer shall submit request to the WNodal agency along with wvendor's /| manufacturer’s
certifications for supply chamn management system practices and secure product development process
implementations based on any one or more of standards ISO / IEC 27036, IS0/ IEC 20243, TEC 62443
for venfication

After scrutiny of vendor’s | manufacturer’s certifications the supplier / utalities shall be asked to submit
product to the designated Government | Government controlled Autonomous laboratory for tvpe tests

{Annexure — 4) and commumcation & cyber secunity conformance testing.

The supply lot shall stand rejected on fatlure to comply with the test requirements.
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Annexure — 4
Tvpe Tests

Products imported from prior reference countries shall also undergo type testng as per following
standards 1n addiion to commumeation protocol and securtty conformance testing at the designated
Government | Government controlled Autonomous laboratory:

Tvpe test standards for RTUs

1. IEC 60870-1-2:1989 Telecontrol equipment and systems. Part 1: General considerations.
Section Two: Gude for specifications.

2. IEC 60870-2-1:1995 Telecontrol equipment and systems - Part 2: Operating conditions -
Section 1: Power supply and electromagnetic compatibility.

3. EC 60870-2-2:1996 Telecontrol equipment and systems - Part 2: Operating conditions -Section
2: Environmental conditions {climatic, mechanical and other non-electrical influences).

4 IEC 60870-3:1989 Telecontrol equpment and systems Part 3; Interfaces (electncal
charactenistics)

Tvpe test standard for IEDs / Numerical Protection Relays / Bay controls units

1. IEC §1850-3: 2013, Ed. 2 Communication networks and svstems for power utility automation
—Part 3: General requirements.

Tvpe test standards for Smart meters

1. IS 16444: 20135 AC static direct connected watthour smart meter class 1 and 2 — Specification.
2. IS5 16444 Part 2: 2017 AC static transformer operated watthour and var - Hour smart meters,
class 0.2 5, 0.5 S and 1.0 S: Part 2 specification transformer operated smart meters.

Note:

1. All above referred standards shall be latest with amendments if any at the time of submission
of sample(s) for testing

Type tests generally covers functionality, environmental, mechanical, EMI EMC and electrical
safety related tests.

2
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File No.CEA-PS-14-169/2/2019-PSETD Division

WA ChRIT

Government of India
fags dam=m

Ministry of Power
g e s
Central Electricity Authority
faega worrsft srfergifEef od stenfrdr f@em samr
Power System Engineering & Technology Development Division
3" Floor, Sewa Bhawan, R.K. Puram, New Delhi - 66,

dar F,
As per attached List

faw: Amendment No. 1 to “Standard Specifications and technical Parameters
for Transformers and Reactors (66 kV & above voltage class)"-reg.

As you are aware that "Standard Specifications and technical
Parameters for Transformers and Reactors (66 kV & above voliage class)”
duly approved by Hon'ble Minister of Power and New and Renewable
Energy was circulated by this office vide letter dated 29.04.2021 to all the
concerned utilities. Further, the document also empowers the committee
under Chairmanship of Member (Power System) with representation from
stakeholders (IEEMA, EPTA, CPRI, POWERGRID, NTPC, NHPC, Two
STUs) as members and CE (PSETD) as Member Secretary of the committee
to carry out updation of the document every two years and any amandment,
if there is an urgency. Clause Mo. 7 of Chapter 2 of the above mentioned
document mandates the requirement of Dynamic Short Circuit Test for
Transformers.

Representation has been received from multiple organizations citing that
presently none of the Transformer manufacturer has got their design of 765
kV class and 500 MVA, 400 kV class transformer tested for dynamic short
circuit withstand capability and process of getting the design tested would
take approximately 15-18 months and only after successful testing
subsequent units can be manufactured which will further take few months
depending upon availability of material and capacity in the works,
Manufacturers are in no position to deliver the transformer of tested design
within next 24 Months. This scenario could delay the completion schedule of
many transmission projects, specially associated with the evacuation of
renewable generation.

To deliberate the issue of DSC requirement for the above mentioned

transformers, a meeting of the commitiee under Chairmanship of Member
(Power System) was held on 28.08.2021, After detailed deliberations
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File No.CEA-PS-14-169/2/2019-PSETD Division

following amendment in clause 7 of Chapter 2 of "Standard Specification and
Technical Parameters for Transformers and Reactors (66 kV and above)”

was finalized:

Existing Provision

Amended Provision

7.0 DYNAMIC SHORT CIRCUIT TEST
REQUIREMENT AND VALIDITY

The transformer, the design of which is
similar to the offered transformer,
should have been successfully tested
for short circuit withstand capability as
per IS 2026 Part-5 in line with the
requirement of CEA  (Technical
Standards for Construction of Electrical
Plants and Electric Lines) Regulations.
The criteria for similar transformer is
specified in Annexure-J. The relevant
Test Report/certificate  shall be
enclosed along with bid. Further, design
review of offered transformer shall be
carried out based on the design of
reference ftransformer, which has
already been subjected to Short circuit
tests in lieu of repetition of Short circuit
tests. In case, manufacturer has not
conducted short circuit test earlier, the
same shall be camied out on offered
transformer.

A format (forms part of Annexure-J)
filled with data of a typical sample case
has been prepared for reference and
guidance of utility to compare a Short
Circuit tested transformer with the
offered transformer in order to verify the
similarity criteria as per Annexure J.

7.0 DYNAMIC SHORT CIRCUIT TEST
REQUIREMENT AND VALIDITY

The transformer the design of which is
similar to the offered transformer,
should have been successfully tested
for short circuit withstand capability as
per IS 2026 Part-5 within last 5 years.
The criteria for similar transformer is
specified in Annexure-J. The relevant
Test  Report/certificate  shall  be
enclosed aleng with bid.  Further,
design review of offered transformer
shall be carried out based aon the
design of reference transformer, which
has already been subjected to Short
circuit tests in lieu of repetition of Short
circuit tests. In case., manufacturer has
not conducted short circuit test earlier,
the same shall be carried out on offered
transformer.

However, considering the fact that
dynamic shert circuit tested design is
not available for 765 kV voltage class
Auto Transformer & 500 MVA, 400 kY
voltage class Auta Transformer and
testing of these transformers would
require some more time, the above
requirement of Dynamic short circuit
(DSC) withstand test for these
transformers shall be applicable for the
projects for which bid invitation date is
after 31* August 2023. For these
transformers, theoretical evaluation of
the ability to withstand the dynamic
effects of short circuit, based on
calculation and consideration of the
design characteristics and
manufacturing practices, shall be
carfied out as per IS 2026-5/IEC
680076-5.

A format (forms part of Annexure-J)
filled with data of a typical sample case
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CHAPTER-1: INTRODUCTION I-1TOI-14
CHAPTER-2: TECHNICAL SPECIFICATIONS FOR TRANSFORMERS | 1I-1 TOlI-73
& REACTORS

1.0 General II-1
2.0 ' Specific technical requirements -1
3.0 "Guaranteed and other technical particulars 1I-1
4.0 Standard ratings of transformer and reactor I1-2
5.0 | Performance -2
6.0 Maximum losses I1-6
7.0 | Dynamic short circuit test requirement and II-7

validity
8.0 i Type tests requirement and validity 1I-7
9.0 : Design review 1I-8
10.0 | Service condition I1-8
11.0 Construction details 11-9
12.0 Paint system and procedures 11-26
13.0 Insulating o1l I1-26
14.0 1 Connection arrangement for bringing spare 1I-27

unit mnto service for replacement of one of

the single phase transformer/reactor units

of a three phase bank
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15.0 | Bushings 1I-27
16.0 Layout arrangement and connection of I1-30
generator transformer in hydro power plants
17.0 Neutral formation and earthing 11-32

arrangement
18.0 Delta formation [(applicable for 1-Phase 1I-32
Transformer)
19.0 Cooling equipment and its control 11-33
20.0 Valves I1-40
21.0 Cabling 11-43
22.0 Tap changing equipment 11-43
23.0 'SCADA integration 1-53
24.0 Constructional features of Cooler Control I1-54
Cabinet/Individual Marshalling Box/
Common = Marshalling Box/ outdoor
cubicle /digital RTCC panel
25.0 Auxiliary power supply for OLTC, cooler II-55
control and power circuit
26.0 Bushing current transformer and neutral II-57
current transformer
27.0 ' Tools & tackles 11-58
28.0 Fittings & accessories [1-38
29.0 Inspection and testing 11-62
30.0 Drawings/documents /calculations 11-62
31.0 Rating & diagram plate 11-63
32.0 Responsibilities of manufacturer and 11-69
utility /user during warranty period of
transformer /reactor
33.0 Physical interchangeability of transformer/ [1-72

reactor of different make
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34.0 List of codes/standards/regulations/ II-73
publications
CHAPTER-3: DESIGN REVIEW -1 1O 1lI-7
1.0 Introduction -1
2.0 Stages of design review -2
3.0 Mode of design review II-3
4.0 Calculation of losses, weight of core and II-3
current density of winding conductor
5.0 References II1-7
CHAPTER-4: QUALITY ASSURANCE PROGRAM IV-1TO IV-18
1.0 Introduction V-1
2.0 General requirements - quality assurance Iv-2
3.0 Quality assurance documents IV-6
4.0 Quality durng inspection & testing V-7
(including virtual inspection) and inspection
certificates
5.0 Inspection and testing IV-14
5.1 Factory test
5.2 Stage inspection
5.2 Type tests on fittings
6.0 Pre-shipment checks at manufacturer's IvV-17
works
CHAPTER-5: TRANSPORTATION, ERECTION, TESTING & (V-1TOV-32

COMMISSIONING
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1.0 | Transportation V-1

2.0 Points to be checked after receipt of V-2
Transformer/ Reactor at site in presence of
manufacturer’s and purchaser’s
representative

3.0 Storage of the main unit and the accessories V-4
at site

4.0 Insulating o1l V-9

5.0 Internal inspection V-10

6.0 Precautions during erection V-11

7.0 Drying of wet winding of transformer/ V-14
reactor by application of wvacuum, Dry
nitrogen gas filling and heating

8.0 O1l filling V-17

9.0 Hot o1l circulation using high vacuum oil V-20
filter machine

10.0 Safety measures and precautions V-22

11.0 Inspection and testing at site V-22

12.0 Pre-Commissioning checks and tests for V-23
transformers and reactors

13.0 | Final commissioning checks V-25

14.0 Energization of transformer /reactor v-27

15.0 Significance of tests/checks V-27

16.0 Flow chart for erection activities V-31

CHAPTER-6: CONDITION MONITORING AND LIFE CYCLE  V-1TOV-51

MANAGEMENT
1.0 Introduction VI-1
2.0 Conventional tests for condition monitoring VI-3
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| 2.1 Winding Resistance Measurement VI-3
|22 Voltage Ratioc Test (only for VI-3
transformers)
2.3 Excitation/Magnetization Current VI-6
| Measurement
2.4 Insulation Resistance VI-7
2.5 Polarization Index Test VI-9
| 2.6 Capacitance and Tan delta of Windings VI-10
2,7 Capacitance and Tan delta of Bushings VI-12
| 2.8 Short Circuit Impedance [only for VI-14
_ transformers)
2.9 Operational checks and Inspection of VI-14
OLTC (only for transformers)
2.10 Measurement of Qil Parameters VI-16
2.11 Dissolved Gas Analysis (DGA) and VI-16
. Interpretation
2.12 Frequency Response Analysis (FRA) VI-27
2.13 Frequency Domain Spectrometry of VI-34
. Bushings
2.14 Partial Discharge (PD| Measurement VI-35
2.15 Moisture Measurement & Control VI-37
12.16 Thermo Vision Scanning VI-37
3.0 'Remnant Life measurement of Paper VI-38
msulation
4.0 'Monitoring of leakage of o1 from VI-40
transformer [reactor and other maintenance
checks
5.0 Transformer Assessment Indices (TAI) VI-41
6.0 Recommended, as-needed, and optional VI-41
maintenance tests as per IEEE Std.
Co7.152-2013
7.0 Life Cycle Management of Transformer/ VI-43

Reactor
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Appendix | Condition Monitoring Tests, its frequency VI-46
and acceptable values for Transformers and

Reactors
Annexure-A: Specific Technical Requirement
Annexure-B: Technical Parameters of Bushing Current Transformers & Neutral

Current Transformers

Annexure-C: Guaranteed & Other Technical Particulars

Annexure-D: Test Plan and Procedures

Annexure—E: Standard Manufacturing Quality Plan

Annexure—F: Typical Example for Calculation of Flux Density, Core Quantity, No-
Load Loss and Weight of Copper

Annexure—G: Basic Manufacturing Facility & Manufacturing Environment

Annexure—H: List of Drawings/Documents to be submitted by the manufacturer

Annexure—:  Scope of Design Review

Annexure—): Criteria for selection of similar reference transformer for dynamic
short circuit withstand test

Annexure—K: Painting Procedure

Annexure—L: Unused Inhibited/Uninhibited Insulating Oil Parameters

Annexure—M: Standard Dimensions for Lower Portion of Condenser Bushings

Annexure—N: Connection Arrangement for Bringing Spare Unit into Service for

Replacement of One of the Single Phase Transformer/Reactor Units
of a Three Phase Bank
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Annexure-0:

Tvpical Arrangement for Neutral Formation for Single Phase Units

Annexure—P:

Physical Interchangeability of Transformers and Reactors of
Different Makes

Annexure—Q:

Standard GA Drawings and Limits of Supply Between Suppliers of
Transformer and Dry-Type Cable/GIS Termination for Hydro Plants

Annexure—R:

1100 V Grade Power and Control Cable

Annexure=5:

Specification for Oil Storage Tank

Annexure-T:

Specification for BDV Test Set & Portable DGA Kit

Annexure-U:

Specification for On-line Insulating Oil Drying System (Cartridge type)

Annexure-V:

Specification for Oil Sampling Bottles & Oil Syringe

Annexure—W

List of Codes/Standards/Regulations/Publications
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222417

22.2.4.18

22.2:4.19

22.2.4.20

222421

23.0

shall be ensured so that only one tap change from each tap changing
pulse shall be effected. If the command remains in the "operate”
position, lock-out of the mechanism is to be ensured.

The relay shall incorporate an under voltage / over voltage blocking
facility which shall make the control inoperative if voltage falls/ rises
by percentage value of set point value with automatic restoration of
control when nominal voltage rises / falls to value.

The relay shall have facility to monitor operating hours of tap changer
and register the tap changer statistics. In the statistics mode, the relay
shall display the no. of tap changing operations occurred on each tap.

The relay shall have self-check of power on and shall continually
monitor all functions and the validity of all input values to make sure
the control system is in a healthy condition. Any monitoring system
problern shall initiate the alarm.

Following minimum indications/alarms shall be provided in Digital

RTCC relay either through relay display panel or through relay LEDs:

(a) INCOMPLETE STEP alarm

(b} OLTC motor overload protection alarm

(c) Supply to DM Motor fail alarm

(d) OLTC IN PROGRESS alarm

(e) Local / Remote Selector switch positions in DM Box

(fj OLTC upper/lower limits reached alarm

(g} OLTC Tap position indications for transformer units

(h) Independent-combined-remote selector switch positions of CMB
(in case of single phase transformer)

{ij 415V, AC Mail Supply Fail.

(i) 415V, AC Standby Supply Fail

In case of parallel operation or 1-Phase Transformer unit banks, OLTC
out of step alarm shall be generated in the digital RTCC relay for
discrepancy in the tap positions,

SCADA INTEGRATION (if applicable)

All the online monitoring equipment i.e. Optical Temperature Sensors
& Measuring Unit, Online Dissolved Gas (Multi-gas) and Moisture
Analyzer, On-line insulating cil drying system (Cartridge type) etc.
provided for individual transformer/reactor unit including spare unit
(if any), shall be IS/IEC 61850 compliant (either directly or through a
Gateway). These monitoring equipment are reguired to be integrated

Chapter-2: Technical Specification for Transformer and Reactor Page II'53
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24.0

24.1

24.2

24.3

with SAS through managed Ethernet switch conforming to IS/IEC
61850. This Ethernet switch shall be provided in IMB (for 3-Ph unit) /
CMB (for 1-Ph unit). The switch shall be powered by redundant DC
supply (as per available Station DC supply). Ethernet switch shall be
suitable for operation at ambient temperature of 50 Deg C. All required
power & control cables inchuding optical cable, patch chord (if any) upto
IMB (for 3-Ph unit) / CMB (for 1-Ph unit), all the cables from RTCC to
DM and any special cable between IMB (for 3-Ph unit) / CMB (for 1-Ph
unit) to switchyard panel room /control room shall be in the scope.

However, fiber optic cable, power cable, control cables, as applicable.
between IMB (for 3-Ph unit) / CMB (for 1-Ph unit} to switchyard panel
room /control room and power supply (AC & DC) to MB and integration
of above said IS/IEC-61850 compliant equipment with Substation
Auntomation System may be a part of sub-station contract.

Cooling and OLTC of transformers shall also be monitored and
controlled from SCADA. List of Signal exchange between Transformer
and SCADA may be mutually agreed between the owner and
manufacturer. Owner/contractor, as applicable, shall ensure provision
of adequate number of redundant Bay control Units (BCUsj.

CONSTRUCTIONAL FEATURES OF COOLER CONTROL CABINET/
INDIVIDUAL MARSHALLING BOX/ COMMON MARSHALLING BOX/
OUTDOOR CUBICLE/DIGITAL RTCC PANEL

Each transformer unit shall be provided with local OCTC/OLTC Drive
Mechanism Box (DMB), Cooler Control Cabinet/Individual Marshalling
Box, Digital RTCC panel (as applicable) and Common Marshalling Box
(for a bank of three 1-phase units). Each reactor unit shall be provided
with Individual Marshalling Box and Common Marshalling Box (for a
bank of three single phase unitj.

Common marshalling box (for single phase unit) shall be of size not less
than 1600mm (front) X 650mm (depth) X 1800mm (height). Individual
Marshalling Box (IMB) and Cooler Control Box shall be tank
mounted or ground mounted. All cabinets except CMB & Digital RTCC
panel shall be tank mounted. All separately mounted cabinets and
panels shall be free standing floor mounted type and have domed or
sloping roof for outdoor application. The gland plate shall be at least
450 mm above ground level.

The Cooler Control Cabinet (CCC)/Individual Marshalling Box (IMB),
Common Marshalling Box (CMB), and all other outdoor cubicles

Chapter-2: Technical Specification for Transformer and Reactor Page II-54
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2.10

2.11

» Mechanical block integrity

+ Proper operation of hand-crank and its interlock switch

s Physical condition of tap selector

o Freedom of movement of external shaft assemhbly

+ Extent of arc erosion on stationary and movable arcing contacts

s Inspect barrier board for tracking and cracking

o After filling with oil, manually crank throughout entire range

s (Qil BDV and Moisture content (PPM) to be measured and recorded

Finally, the tap selector compartment should be flushed with clean
transformer oil and all carbonization which may have been deposited
should be removed. Minimum BDV should be 50 kV and Moisture
content should be less than 20 PFPM.

Measurement of Oil Parameters
Following parameters of oil shall be checked and measured by testing:

Visual Inspection/Color

Dielectric Strength (BDV)

Moisture Content [PPM)

Dielectric Loss/Power factor/ Dissipation factor (Tan Delta)
Inter facial Tension (IFT)

Acidity (Neutralization No.|

Oxidation Stability/Ageing test

Particle Count (For 400 kV and above transformer & reactor]

B oo a0 TP

Values of these parameters shall be as per specification (Chapter-2
and Annexure-L).

Inhibitor concentration for inhibited oil in service needs to be
monitored and eventually maintained. For this purpose IEC
60422 may be referred.

Dissolved Gas Analysis (DGA) and Interpretation

DGA is one of the most widely used diagnostic tools for detecting and
evaluating faults in transformer [/ reactors. The fundamental purpose
of DGA is to discriminate between normal and abnormal condition. (il
and cil-immersed electrical insulating materials decompose under the
influence of thermal and electrical stresses and generate gaseous
decomposition products of varying composition which dissolve in the

Chapter-6; Condition Monitoring and Life Cycile Management Page VI-16
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cil. The nature, amount and rate of generation of the individual
component gases that are detected are indicative of the type and
degree of the abnormality responsible for the gas generation.

The purpose of DGA is to detect the internal faults within the oil-filled
electrical equipment at an early stage and also to find incipient faults
such as partial discharge, over-heating, arcing etc. The data obtained
from this test is applied to various DGA techniques available in IEEE,
[EC standards etc. such as IEEE.C57.104, IEC-60599 etc. for the
interpretation of the test results that may give the type, severity and
sometimes location of the fault.

The transformer/reactor undergoes electrical, mechanical, chemical
and thermal stresses during its service life which may result in slow
evolving incipient faults inside the transformer. The gases generated
under abnormal selectrical or thermal stresses are hydrogen(Haz),
methane(CH:), ethane(C:Hg), ethylene(C;Hs), acetylene(C;Hz), carbon
monoxide(CO), carbon dioxide(CO3z), nitrogen(Nz| and oxygen(Oaz)
which get dissolved in oil. Collectively these gases are known as
FAULT GASES, which are routinely detected and quantified at
extremely low level, typically in parts per million (ppm) in Dissolved
Gas Analysis (DGA). CO & CO: formation increases not only with
temperature but also with oxygen content of cil and the moisture
content of paper. Large quantity of CO & CO:z are evolved from
overheating of cellulose. Most commonly used method to determine
the content of these gases in oil is by Headspace extraction and Gas
Chromatograph.

Interpretation of DGA Results:

The interpretation of DGA results is often complex. The interpretation
of DGA data begins with the detection of an abnormal condition.
There is no direct/definite interpretation method to indicate exact
location & type of fault and to evaluate the condition of a transformer.
There are several possibilities wherein DGA status can be very
different from the actual condition of the transformer, Some cause of
gas generation are related to fault conditions (e.g. arcing, overheating,
PD). At times, gases generation may be related to more benign
conditions like stray gassing (a non-damage fault), contamination,
previous fault now inactive, and mild core overheating, rusting or
other chemical reactions involving steel, uncoated surfaces or
protective paints etc. Additionally, some pre-failure conditions
especially mechanical or insulating system weakness will not generate

Chapter-6; Condition Monitoring and Life Cycile Management Page VI-17
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gas. Some normal conditions also generate gases, for example, normal
ageing, and insulating liquid oxidation.

Detection of gas does not give any conclusive status of health by itself.
Prior DGA results should be used for characterization of increments
and rates. If abnormal DGA results are found, any available
supplementary information, such as test and maintenance records,
loading pattern, environmental conditions, etc., should be consulted
for possible clues as to the origin and nature of the abnormalities.
Comparison of DGA data from sister units is also useful in absence of
such information.

The different interpretation methods only provide guidelines to take
an engineering judgment about the eguipment.

Some important extract of IEEE.C57.104-2019 and TEC-60399-2015
method of evaluation Dissolved Gas is given below for guidance only.

IEC 60599 method for Gas Analysisa:

This method is applicable only when the fault gas results are ten
times the sensitivity limit of the Gas Chromatograph (GC). As per I[EC
60567 the sensitivity limit for the GC should be 1 ppm for all the
hydrocarbons and 5 ppm for Hydrogen. In this method three ratios
viz. CpHa/CoHa, CHs/Hz & C2His/C:Hs are used for interpretation.
Each ratio is assigned a code depending upon the range of values of
ratios. These codes in different combinations are then used for
diagnosis of type of fault such as Partial Discharge (PD), low energy
discharge (D1), High energy discharge (D2], thermal faults of various
temperatures (T1<300°C, 300°C<T2<700°C & T3=700°C).

Fault often start as incipient faults of low energy, which may develop
iftto more serious ones of higher energies, leading to possible gas

alarms, breakdowns & failures.

Typical faults in Power Transformers

Type Fault Examples
PD | Partial Discharges in gas-filled cavities resulting
discharges from incomplete impregnation, high-humidity

in paper, Oil super saturation or cavitation,
and leading to X-wax formation,

D1 |Discharges of ¢ Sparking or arcing Tbetween  bad

Chapter-6; Condition Monitoring and Life Cycile Management Page VI-18
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Fault

Examples

low energy

s Discharges between  clamping  parts,

s Tracking in wooden blocks, glue of

connections of different or floating potential,
from shielding rings, toroids, adjacent disks
or conductors of winding, broken brazing or
clozed loops in the core.

bushing and tank, high voltage and ground
within windings, on tank walls.

insulating beam, winding spacers,
Breakdown of oil, selector breaking current.

D2

Discharges
high energy

+ Flashover, tracking, or arcing or high local

s Short circuits between low voltage and

energy or with power follow-through

ground, connectors, windings, bushings
and tank, copper bus and tank, windings
and core, in eil duct, turret. Closed loops
between two adjacent conductors around
the main magnetic flux, insulated bolts of
core, metal rings holding core legs.

b i |

Thermal fault
t=<300 =C

e Overloading of the transformer in

» Blocked item restricting oil flow in windings
* Stray flux in damping beams of yokes

emergency situations

T2

Thermal fault

300 °C
<t=700°C

o Defective CONntacts between bolted

# Circulating currents between yoke clamps

s Abraded insulation between adjacent

connections, gliding contacts, contacts
within selector switch (pyrolitic carbon
formation), connections from cable and
draw-rod of bushings.

and bolts, clamps and laminations. In
ground wiring, defective welds or clamps in

magnetic shields.

parallel conductors in windings.

T3

Thermal fault
t=700 *C

Large circulating currents in tank and core

Minor currents in tank walls created by a
high uncompensated magnetic field

Shorting links in core steel laminations,

Following DGA Interpretation Table applies directly to all transformer
sub-types, except those equipped with a communicaring OLTC.
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DGA Interpretation Table

Case | Characteristic Fault C:H: | CH4 | C2H4
C:H, H2 C2H6
PD | Partial discharges N3= =0.1 <0.2
D1 | Discharges of low energy >1 .1 = >1
0.5
D2 | Discharges of high energy 0.6-2.5| 0.1-1 =2
Tl | Thermal fault N3= =1 but <1
T < 300°C NS=
T2 | Thermal fault <0.1 =1 1-4
200°C < 1 = 700°C
T3 | Thermal fault = 700°C 0.2 b =1 =4

NOTE 1 - In some countries, the ratio C;Hz/C:Hs is used, rather
than the ratio CHs/H:z. Also in some countries, slightly different
ratio limits are used.

NOTE 2 - The above ratios are significant and should be
calculated only if at least one of the pases is at a concentration
and a rate of gas increase above typical values.

NOTE 3 - CHs:/H:z =0.2 for partial discharges in instrument
transformers.

CHaz/Hz =0.007 for partial discharges in bushings.

NOTE 4 — Gas decomposition patters similar to partial discharges
have been reported as a result of stray gassing of oil.

a. NS = Non- significant whatever the value
b. An increasing value of the amount of C:H: may indicate
that the hot spot temperature is higher than 1000°C

IEEE C57.104 Method of Evaluation:
DGA statusa:

The classification process and recommendations given below are
based on gas levels and level variation norms obtained from a
statistical analysis of a large population of DGA results (90th and

05th percentiles). This procedure is a guideline only.

Chapter-6; Condition Monitoring and Life Cycile Management
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DGA
Status 1

Considered as
probably
normal

Normal transformer operation can be
continued.

DGA
Status 2

Considered as
possibly
suspicious

Warrant additional investigation. If the
fault diagnosis reveals an issue of
Partial Discharges {PD]), low
temperature fault (T1), or stray gassing
(S), this would be treated as a less
urgent issue, but still may affect future
life of the insulation system. Otherwise,
increased sampling freguency should
be maintained or started.

Transformers having a DGA Status 2
due only to Gas levels exceeding the
values in Table 1 (especially if the only
high levels are for carbon oxides), could
be reassigned to routine sampling if
there is no sign of active gassing during
a year or more of increased sampling

frequency (all samples below Table 3
and Table 4).

DGA
Status 3

Considered as
probably
suspicious

The transformer should be placed
under increased surveillance and
additional transformer testing is
recommended. Consultation with the
transformer manufacturer or a
transformer expert is also
recommended. If after complete review
of the available information, the
transformer condition 1is deemed
acceptable for continuous operation,
then it is suggested to simply maintain
surveillance typical of a lower DGA
status. An example of this would be a
transformer having a DGA Status 3
due only to gas levels exceeding the
values in Table 2 (especially if the only
high levels are for carbon oxides) when
several samples taken over a year or
more indicate no sign of active gassing
fall samples below Table 3 and Table
4).

Extremse
DGA

Active  faults
generate gases

at such a high

Gas levels or changes that are much
larger than those provided in Table 2
and Table 3 warrant immediate extra

Chapter-6; Condition Monitoring and Life Cycile Management
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results rate that | investigation, which may include
detection and | additional oil analysis and physical or
assessment do | electrical testing. Internal inspection

not require | might be considered
finesse, or

significant

worlk.

The transformer with DGA Status 2 or Status 3 (i.e., being above
statistical norms) is not necessarily faulty. It can only be concluded
that its behavior iz somewhat unusual and warrants additional
intvestigation and/or precautions to be implemented, sither simple or
extensive, as evaluated by the DGA expert.

DGA Status Norms:

DGA status norms are shown in Table 1 through Table 4:

Table 1- 90t percentile gas concentrations as a function of 0z/N:
ratio and age in pL/L |(ppm)

Oz /Nz Ratio = 0.2 O=/Nz Ratio = 0.2
Transformer Age in Years Transformer Age in Years
Unknown l-gﬂﬁ 10-30 | =30 | Unknown 1-9Aﬁ 10-30 ] >30
Hydrogen 50 75 100 40 40
(Hz)
Methane 20 45 S0 110 20 20
(CH4)
Ethane o0 30 S0 150 15 i5
(CzHs)
Ethylene 50 20 30 20 30 25 60
(CzHa)
Acetylene 1 1 2 o
(CzHa)
Carbon 900 200 S00 500
monoxide
(CO)
Carbon Q000 S000 10000 5000 3500 5500
é dioxide
(COz)
Note:- During the data analysis. it was determined that voltage class, MVA, and wolume of
mineral oil in the unit did oot confribute in significant way to the determination of wvahies
provided in Table 1.
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Table 2- 95t percentile gas concentrations as a function of 0:2/N:z
ratio and age in pL/L (ppm)

0Oz /N2 Ratio < 0.2 03 /N2 Ratio = 0.2
Transformer Age in Years ! Transformer Age in Years _
Tnkaown 1-9 ﬁ 10—3()‘—[ =30 Unknown 1 9% 1030 ]- >30
Hydrogen 200 o0 ap
(Hz)
Methane 150 100 130 200 50 a0 30
(CHs)
Ethane 175 70 173 250 40 30 40
{CzHs)
Ethylene 100 40 85 175 100 80 125
» (C2Hs)
& | Acetylene 3 2 3 7 =
(CzHz)
Carbon 1100 1100 600 an0
monoxide
(co) . |
Carbon 1235000 7000 14000 7000 3000 2000
dioxide
(COz) ~ |
Note:- Du.rmg the data anahsis it was determined that vc:lta.ge i:l&s.s I'.-I"'.-'A_ and volume of
mineral oil in the unit did oot contribute in =ignificant way to the dstermination of vahies
provided im Table 2

Table 3- 95t percentile walues for absolute level change between
auccessive laboratory DGA samples in puL/L (ppm)

Maximum pL/L (ppm) variation between consecutive
laboratory DGA samples
Oz/Nz Ratio < 0.2 0Oz /N2 Ratio = 0.2
Hydrogen 40 25
(Hz)
Methane 30 10
(CHs)
Ethane 25 7
(C2Hs)
Ethylene 20
8 {CzH34)
G | Acetylene Any Increase
{CaHz)
Carbon 250 175
monoxide
(CO)
Carbon 2500 1750
tiomid
(COz)
Note:- Contribution of voltage class, MVA, and volume of mineral ol m the umt was not studied for Table 3
as they have not been reteined for Table 1 and Table 2. Data was msufficient to study age influence.
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Table 4- 95t percentile values from multi-points [3-6 points) rate
analysis of laboratory DGA samples with all gas levels below
Table 1 values, in pL/L/year (ppm/year)

Maximum uL/L/year (ppm/year) rate in function of the period
between first and last point of the laboratory DGA series (3
to 6 samples)
0z/Nz Ratio < 0.2 | 02/Nz Ratio > 0.2
Period between first and last point of the series
4.9 Months 10-24 Months 4.9 Months 10-24 Months
Hydrogen 30 20 25 10
(Hz)
Methane 15 10 4 3
(CHas)
Ethane 15 9 3 2
{CzHs)
Ethylene 10 7 (i 5
® | (CzH4)
& | Acetylene Any increasing rate Any increasing rate
(CzHa3)
Carbon 200 100 100 20
monoxide
Carbon 1750 1000 1000 800
dioxide
(CO2)

Note:- Contnbuticn of voltage class, MVA and volume of mineral ol in the unit was not studied for Table 4
8z they have not been retained for Table 1 and Table 2. Data was msufficient to study sge influencs.

Methods using Ratio of the Gases

The associated faulrs for the different evolved gases can be correlated
as follows:

» Hydrogen (Hz) is created primarily from corona partial discharge
and stray gassing of oil, also from sparking discharges and arcs.

» Methane (CHs), Ethane (CzHs), and Ethylene (C:Ha) are created
from heating of oil or paper.

s Acetylene (CzHz) is created from arcing in oil or paper at very high
temperatures above 1000 °C.

* Carbon Monoxide (CO) and Carbon Dioxide (COz) are created from
heating of cellulose or insulating liguid.

[a] Duwval Triangle 1 method uses three gases corresponding to the
increasing energy content or temperature of faults: methane (CHs) for
low energy/ temperature faults, ethylene (C;Ha4) for high temperature
faults, and acetylene [CzHz| for very high temperature/energy/arcing
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faults. On each side of the triangle are plotted the relative percentages
of these three gases.

The percentage of each individual gas is calculated from the
accumulated total of these three fault gases. The same is then traced

on the Duval triangle and the intersection indicates possihle problems
within the transformer/reactor.

LY

LY LY ks
100 — % C:Hg F— 0

Fig.: Duval Triangle 1 Method

The Table below gives the numerical values for fault zone boundaries
of Duval Triangle 1 Method expressed in (%CHa), (%C:zHi), and

[%6CaHz).
Gas% / Fault % CHs % C2Ha % C2Ha
PD > 08 = =
] < 08 < 20 <4
T2 - > 20 and <350 =4
T3 ; > 50 < 15
; < 50 > 4 and <13
DT = > 40 and <50 > 13 and <29
' - > 50 > 15 and <29
D1 . <23 > 13
' - > 23 > 20
D2 ' - >23and <40 | > 13 and <29

{(b) The Rogers Ratio method is a more comprehensive scheme using
only three ratios viz. CHs/Hz, C2Ha/CoHs & C2Ha/C2Hs, which details
temperature ranges for overheating conditions based on Halstead’'s
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research and some distinction of the severity of incipient electrical
fault conditions.

Case R2 R1 RS Suggested Fault
(C2H/C3Hs) | (CHsfHz) | (CoHs/CzHg) | Diagnosis
0 <0.1 0.1-1.0 <0.1 Unit normal
1 =0.1 <0.1 =0.1 Low-energy
density arcing —PD
[See Note) :
2 0.1- 0.1 to >3.0 Arcing - High
3.0 1.0 energy discharge
3 =0.1 0.1 1o 1.0 to Low temperature
1.0<1.0 3.0 thermal
4 <0.1 1.0 1.0to | Thermal <700°C |
3.0
o 0.1 >1.0 =3.0 Thermal =700°C

Note: There is tendency for the ratioc C:Hz/C:Hs and CzHg/CzHs to
increase to a ratio above 3 as the discharge develops in intensity.

The limitation of the Rogers Ratios Method is that it cannot identify
faults in a relatively large number of DGA results (typically 35%),
because they do not correspond to any of the cases in column 1 of
Table above even when pL/L (ppm) wvalues are high and there is
obviously a fault.

The Rogers Ratio Method and Duval Triangle 1 Method should not be
used on samples with very low gas levels, which can be unreliable and
inaccurate,

The DGA interpretation is still more of an art than a science. It is
generally recognized by experts that increasing gas levels [(i.e. gas
generation rate| are more of concern than the levels themselves.

It is emphasized that DGA shall give misleading results unless certain
precautions are taken. These are proper sampling procedure, Type of
sampling bottle, cleanliness of bottle, duration of storage, method of
gas extraction, good testing eqguipment and skilled manpower.
Sampling of transformer insulating liguid for DGA by trained &
experiences person and the consultation of a transformer expert with
DGA interpretation experience is strongly recommended.
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2.12

Specific information to be added to the DGA reports

Specific information to be added to the DGA reports is as follows:

s Date of commissioning

s  Voltage class/ Voltage ratio, Power rating

¢ (il Volume

s (il Temperature

¢ Tyvpe of cooling system: ONAN, OFAF etc.

o (il & gas sampling date

s (il & gas sampling location

s Type of OLTC and whether it is communicating with main tank or
not

* No. of OLTC operation,

» Load since last DGA

* Previous DGA done

s Special operation or incidences just before the oil or gas sampling
such as tripping, gas alarm, degassing, repair, outage etc.

Freguency Response Analysis (FRA)

The frequency response analysis ([FRA) is a technique that is used to
diagnose the condition, or more importantly the change of mechanical
condition, of a transformer by analyzing the transformer winding's
frequency characteristics. FRA provides internal diagnostic
information using nonintrusive procedures. The primary objective of
FRA is to determine how the impedance of a test specimen behaves
over a specified range of frequencies. The Short circuit forces can
cause winding movement and changes in winding inductance or
capacitance in Power Transformers. Recording the frequency response
with these changes gives information regarding the internal condition
of the eguipment. Frequency Response Analysis (FRA| has proved to
be an effective tool to detect such chanpges.

The measured response is usually shown graphically by plotting the
logarithmic amplitude ratio of the output voltage to input voltage in
dB (yv-axis) against the frequency (x-axis). (The logarithmic often shows
the complete frequency range more clearly. The linear scale is useful
for looking at discrete frequency bands and to compare small
differences at particular freguencies). The Frequency Response of a
transformer winding (often called the FRA response curve] is guite
complex and consists of decreazing and increasing magnitude (in dB)
with respect to frequency. The various resonances (maxima) and anti-
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Annexure-A/3

Government of India
Ministry of Railways *
{Railway Board) e

RBA.No 92 /2022
No. 2022/ACII2/1 New Delhi, Dated 6. 6.2022.

1. General Managers/ PFA ete (As per Standard list I).
2. Al Attached Offices/ Subordinate Offices (As per standard list IT)

Sub: Revised Codal life of Assets.
ki

Kindly refer to para 219 of Indian Railway Finance Code, Vol-1, detailing the normal life of
various assets. In this regard Electrical, Mechanical and Signalling Directorates have proposed revision of
codal life of certain assets. The same have been examined by the multidisciplinary Executive Directors®
Commitiee set up in Railway Board. Their recommendations have been accepted by Board. Accordingly,
Advance Correction Slip No. 92 amending Para 219, Indian Railway Finance Code Vol-l is enclosed for
information and necessary action.

Encl: As above. fﬁ}?\kﬂ
Uy

(Sanjeev Sharma)
OSD/Accounts
Railway Board
Copy to 2

|. DyC&AG of India (Railways). Room No, 224, Rail Bhawan, New Delhi (with 45 spare copies).

2 GM/ Const/NFR, CAQ/CE (Const)/All Indian Railways.

3. PED/A, PED/CE/Planning, PED/EE (Development), EDME/Freight and ED/Signal

4, ACI(Comp), ACIIT (6 copies), ACI V, Code revision, Accounts Inspection, Accounts
Appropriation, Finance (Budget).

s Advisor/MR, OSD/MR, OSD/Co-ord/MR, Additional PS/MR

Room No. 419 A, Rail Bhawan, Raivina Road, New Delhi- 110001

159



Advance Correction slip No,92
Indian Railway Finance Code —Velume -I (1998) Para 219:

L. Replace the existing class of assets and their average life in the table given under Para 219 Indian
Raifway Finance Code —Volume -1 (1998 ) as under.
2. Codal life of other items not covered in the ACS will remain as per extant instructions
Jor those items

(iii ) ELECTRICAL ASSETS

S.No Class of Assets Average life Remarks
i4 Water Cooler, Refrigeration, Air Conditioner, N Actual replacement shall be based
hospital and domestic appliance on condition of the asset
15 |internal wiring of building |a) Coastal area 15 Actual replacement shall be based
b condition of the assel
b) Non-coastal are 20 Actual replacement shall be based
pn condition of the asset
18 [Electric Pumps 20 Actual replacement shall be based
on condition of the asset

B) Equipments requ]red for replacement throngh DRF/ Sinking Fund.

11) TRD Equipments

iil)  [Lightning Arrestor (Gapless Type)

15 Actual replacement shall be based

(a) (42kV) on condition of the asget

20 Actual replacement shall be based

(b) (F6KV/120KV/ 198k V) bn condition of the asset

vi)  |Battery Charger 20 Actual replacement shall be based
on condition of the asset

xii) (OHE conductors & components — For Normal Zone

b) |Other than fixed structures

i) |a) Cantilevers assembly 45 Actual replacement shall be based
on condition of the asset

(a) Porcelain 40 Actual replacement shall be based
i) [b)All type of insulators on condition of the asset
(b) Composite 25 Actual replacement shall be based

l on condition of the asset

Browe -
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i) Isolators/ATD Actual replacement shall be based on
(a) Isolators 30 i _
condition of the asset
: Actual replacement shall be based on
(AT 32 condition of the asset
) |Wires
ii) |Contact Wire 45 Actual replacement shall be based on
condition of the asset
iii)  |(OHE conductors & components — For Polluted Zone**
** Definition of Polluted Zone for item xiii under OHE Conchuctors & components (for polluted
zone)- Zones having ESDD (Equivalent Salt Deposit Density) >0,3 should be considered as polluted.
Z(NTE .
i |Cantilever assembly and  [Cantilever 45 Actual replacement  shall be
assembly based on condition of the asset
All type of insulators
[Insulators:
Composite 25 Actual replacement  shall be
based on condition of the asset
il |ATD 24 Actual replacement  shall be
based on condition of the asset
il (a) Silver 40 years / on the basis ]
brazed / of condemning dia.
ERBW whichever is earlier [Actual replacement shall be
‘ based on condition of the asset
Contact Wire ) Continuous (4 5years/on the basis
Cast (CC) type jof condemning dia.
whichever is earlier
xiv) |PSI Equipments
(a) |Substation’s Equipments
i)  |Fixed capacitor bank 20 Actual replacement  shall be
based on condition of the asset
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(IV) MECHANICAL ASSET

S.No. Class of Assets Average Remarks
life in
years
I [Machine tools like lathes, Planners, Drilling, Boring and 200 Actual replacement  shall he

Milling machines ele.

based on condition of the asset

2 [High Precision and special purpose machines like Wheels 20 |Actval replacement  shall be
lathes based on condition of the asset

3 [Tool room and testing Laboratory equipment 15  |Actual replacement  shall be
based on condition of the asset

4 [Foundry and Forge Equipment 20 Actual replacement  shall be

based on condition of the asset

5 |Heat Treatment equipment

Actual replacement  shall be

based on condition of the asset

6 |EOT Cranes

Actual replacement  shall  bel

based on condition of the asset

T |Power Generation Machinery & Switches

8  |General purpose light machinery e.g. band saw, floor
grinder ete.

Actual replacement  shall be

based on condition of the asse*

9  |Air compressors

Actual  replacement  shall be
based on condition of the asset

10 [Other miscellaneous machines e.g. light cleanin g machines,| Deleted
fest equipment in loco sheds, workshops, depot & sick
lines .
I (i) Construction Machinery equipment Deleted
(ii) Track maintenance Equipment
(a)Tamping, Ballast cleaning & handling, DTS and 20 |Actual replacement  shall be)

relaying machines

hased on condition of the asset

(b) Material handling machines 25 Actual replacement  shall be
based on condition of the asset
(¢) Rail Grinding Machines 15 JActual replacement  shall be

based on condition of the asset
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5.No. Class of Assets Average Remarks
life in
years
13 [Miscellaneous machinery and equipment for hospital, 10 (Actual replacement  shall bel
olfices ete, based on condition of the asset
I4  [Mechanical Weigh Bridges Deleted
|5 |Electronic in motion weigh Bridges 12 JActual replacement  shall be
hased on condition of the asset
16 |Wheel impact Load detector{WILD) 12 |Actual replacement  shall he
hased on condition of the asset
17  |Diesel pumps 15  JActual replacement  shall be
based on condition of the asset
(8  |Welding equipments 10 |Actual replacement  shall be
based on condition of the asset
19  |Diesel Refrigeration equipment Deleted
20 [Material Handling equipment like FLT, Lister trucks etc, 10 JActual replacement  shall be
based on condition of the asset
21 |Traversers 25  |Actual replacement  shall be
based on condition of the asset
22 |Fuel Station Dispensation Equipment 10 (Actual replacement  shall be
based on condition of the asset
23 (i) Bulldozers and 20 JActual replacement  shall be
hased on condition of the asset
(ii) other earth moving equipment Deleted.
24 Motor Boats 15 JActual replacement  shall bel
based on condition of the asset
25 |Hydraulic Re-railing Equipment 16 JActual replacement  shall be
hased on condition of the assel
ROAD VEHICLES
26 [Staff cars including Jeeps Actual replacement  shall be
7 |based on condition of the asset
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5.No.

Class of Assets

Average Remarks
life in
years

27 |Light motor vehicles

28 Heavy Motor vehicles

29  [Tractors

10 years [Actual replacement  shall be
for |based on condition of the asset

Diesel
and 15 |[Actual replacement  shall be

years for based on condition of the asset

Petrol as
per
Norms.

Actual replacement  shall be
based on condition of the asset
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(1V) MECHANICAL ASSET

ROLLING STOCK
S.No | Class of Assets Average life in years Remarks
40 Open Bogie wagons with air brakes and easnub bogies
a) BOXN, BOY, BOBRN, | 35 years (subject to | Actual replacement shall be
BOBSN outcome of struetural and | based on condition of the asset
financial justification to be
conducted for extension
beyond 30 years). =
b) BOBYMN 38, Actual replacement shall be
based on condition of the asset
c) Other open wagons 30 Actual replacement shall be
o | | based on condition of the asset
41 Bogie tank wagons with air brakes and Casnub bugies
a) BTPN 45 years (subject to Actual replacement shall be
outcome of structural audit | based on condition of the asset
to be conducted for
extension bevond 40
years). .
b) Other tank wagons 40 Actual replacement shall be
) | based on condition of the asset
42 All other types of Bogic wagons with air brakes and Casnub bogies
al BCN 40 years (subject to Actual replacement shall be
outcome of structural audit | based on condition of the asset
and financial justification
to be conducted for
extension beyo nd 35
VCars).
b) All other wagons 35 Actual replacement shall be
based on condition of the asset
43 Open Wagons with vacuum Deleted
brakes and UIC bogies
44 Other Wagons with vacuum Deleted
brakes and UIC bogies
45 d-wheeler wagons (open and Deleted
covered)
46 4-wheeler tank Wagons (with Deleted
- plain bearings)
47 d-wheeler tank wagons (with Deleted

roller bearings)
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(V) SIGNAL & TELECOMMUNICATION ASSETS

{A) SIGNALLING SYSTEM
|_S.‘Na. Class of Assets Average life in Remarks
years

(1) Electronic Signalling system like 20 years/based | Actual replacement  shall be

Axle Counter, AFTC, IPS et ol based on condition of the asset
3 chsolescence ]
(ii) Kavach (Automatic Train Protection- 15 Actual replacement  shall be
ATP) based on condition of the asset

tAuthority Board's letier no. 2022/4C 11/2/1 dated 6..0.2022)

o
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Annexure-A/4

RE: Foxboro Evo - I/A Series Customer Notification 2017011abi (NOT359): Field
Control Processor 270 (FCP270) Product Withdrawal from Sales

Kuldip Pahuja <Kuldip.Pahuja@se.com>
Wed 1/10/2024 1:47 PM

Torahul bavaskar <RAHULBAVASKAR@ENTPC.COIN =
Ce:Seerna Deo <SEEMADEO@NTPC.COIN=Ajay Karanwal <ajay karanwal@se.com=

You don't often get email from kuldip. pahuja@se.com, Learmn why this is imporant

CAUTION: This Email has been seat from outside the Organization. Unless you trust the sender, Don't click links ar open

attachments as it may be a Phishing email, which can steal your [nformation and compromise your Computer

Dear Sir

AS mentioned in below nofification FCP 270 was under stop sale from Ist OCT 2017, As company policy we
have to support this product for next five years from date of obsolescence which we had already taken care.
Presently FCP 270 is obsolete and not available for sale. Technical Equivalent model available is FCP 280,

Regards

Kuldip Pahuja

Industry Buringss M =019R1 006 IRIN
Bohneides Electric E losidip pubwiafese com

From: rahul bavaskar <RAHULBAVASKAR@NTPC.CO.IN>

Sent: 10 lanuary 2024 13:15

To: Kuldip Pahuja <Kuldip.Pahuja@se.com=>

Ce: Seema Deo <SEEMADEO@NTPC.CO.IN>

Subject: Re: Foxboro Evo - I/A Series Customer Notification 2017011abi (NOT359): Field Control Processor 270
(FCP270) Product Withdrawal from Sales

[External email: Use caution with links and attachments]

Sir,
Kindly give the date of obsolescence for FCP-270 controller,

Get Qutlook for Android

Erom: Kuldip Pahuja <Kuldip.Pahula@se.com>
Sent: Wednesday, January 10, 2024 12:31:24 PM

To: rahul bavaskar <RAHULBAVASKAR@NTPC.CO.IN>
Subject: FW: Foxboro Evo - I/A Series Customer Notification 201701 1abi (NOT359): Field Control Processor

270 (FCP270) Product Withdrawal from Sales

You don't ofien get email from kuldip.pabuja@se com. Learn wiy this is imporiant
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CAUTTON: This Emall has been sent from nutside the Organization, Unless you trust the sender, Don't click links or open
attachments as it may be a Phishing ematl, which can steal your Information and compromise your Compuier.

From: Kuldip Pahuja
Sent: 25 January 2023 16:48
To: rahul bavaskar <RAHULBAVASKAR@NTPC.CO.IN>

Subject: FW: Foxboro Evo - I/A Series Customer Notification 2017011abi (NOT359): Field Control Processor
270 {FCP270) Product Withdrawal from Sales

Dear Sir

Please find notification.

Regards

Euldip Pahuja

[ndustzy Blsiness M =918810661R34
Sohneider Flectnn E kuidip pahoieffee com

Imiernas

From: Systems GCS Webmaster <GCSmaster/@schneider-electric.com>

Sent: 23 June 2017 00:41

To: Systemns GCS Webmaster <GCSmaster@schneider-electric.com>

Cc: Systems GCS Webmaster <GCSmaster@schneider-electric.com>

Subject: Foxborp Evo - |/A Series Customer Noftification 2017011abi (NOT359); Field Control Processor 270
[FCP270) Product Withdrawal from Sales

The fellowing customer natification will be sent to all registersd users on the GCS website, that have selected Foxboro

Evo arddfor 1/A series as Interested product families on Monday June 26, 2017,

Customer Notification
Field Control Processor 270 (FCP270) Product Withdrawal from Sales

June 26, 2017

Schneider Electric is committed to ensuring that our customers and employees are kept current

on issues that might affect or improve product, system or process operation. We are dedicated to

providing product and application reliability, and exceptional client service.
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Customer Notifications are intended to inform you of the availability of new hardware, software,
and special programs, product release information, training opportunities, and service-related
information of a non-technical nature,

The purpose of this notification is to inform you that the Schneider Electric Foxboro Model
PO917YZ , FCP270 Control Processor is approaching the end of its availability for sales.

The FCP270 was releasad for sale in February 2005, then moved to the Available phase of its
product lifecycle in June 2014, when its replacement, FCP280, became the Preferred product.
After more than 12 vears of commercialization, the FCP270 will enter the Mature phase and will

no longer be available in Buyautomation.com effective on October 1% . 2017,

The Mature Phase begins when the product is withdrawn from sale and no more enhancements
are provided. Before the product is withdrawn, we are committed to ensure that a
comprehensive, clearly defined support program is firmly in place. The length of time that a
Standard Product remains In this phase varies, based on product type, and Is directly related to
the degree of disruption to our Customers’ processes — the more difficult it is to remove, the
longer the duration. According to our product lifecycle policy, Controllers are supported In the
Mature Phase for five years.

FOR INFORMATION

If you have any guestions regarding this article, please contact your local Service Representative
or a Schneider Electric Support Center at:

GCS Center Amarica’'s GCS Asia Pacific GCS EMEA GCS
Location Foxboro MA USA Shanghai Baarn ML
Phone +1-866-746-6477 +B86 21 37180086 +31-3554-84125

Intermationally  +1-508-549-3424

Fax +1-508-549-4954 +B86 21 371801596 +31-3554-84230
Emall Armerica’s GCS Asla Pacific GCS EMEA GCS

Regards,

John Pethy
Cirector,
Global Customer Support

Distribution to Schneider Electric Custamers and Internal Persannel Cnly
DO NOT REPRODUCE.

All trademarks are registered to thelr respective owners,
All brand names are property of their respactive owners.

Motification# 201701 1abi

& Schineider Electric, All rights resarved

G20
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Annexure-A/S

No. 20(3)/2022-CERT-In
Government of India
Ministry of Electronics and Information Technology (MeitY)
Indian Computer Emergency Response Team (CERT-In)

Electronics Niketan.
6 CGO Complex,
New Delhi-110003

Dated: 28 April, 2022

Subject: Directions under sub-section (6) of section 70B of the Information
Technology Act, 2000 relating to information security practices,

procedure, prevention, response and reporting of cyber incidents
for Safe & Trusted Internet.

Whereas, the Central Government in terms of the provisions of sub-section (1)
of section 70B of Information Technology (IT) Act, 2000 (IT Act. 2000) has
appointed “Indian Computer Emergency Response Team (CERT-In)™ vide
notification dated 27% October 2009 published in the official Gazette and as per
provisions of sub-section (4) of section 70B of IT Act. 2000 The Indian Computer
Emergency Response Team shall serve as the national agency for performing the
following functions in the area of cyber security:-

a) collection, analysis and dissemination of information on cyber incidents:

b) forecast and alerts of cyber security incidents;

¢) emergency measures for handling cyber security incidents;

d) coordination of cyber incidents response activities:

) issue guidelines. advisories, vulnerability notes and whitepapers relating to
information security practices. procedures. prevention. response and
reporting of cyber incidents;

f) such other functions relating to cyber security as may be prescribed.

And whereas, “The Information Technology (The Indian Computer Emergency
Response Team and Manner of performing functions and duties) Rules. 2013”
were notified and published vide notification dated 16.01.2014 by the Central
Government in exercise of the powers conferred by clause (zf) of sub-section (2)
of section 87 read with sub-section (5) of section 70B of the IT Act. 2000.

P 1of8
170



And whereas. as per provisions of sub-section (6) of section 70B of the IT Act.
2000, CERT-In is empowered and competent to call for information and give
directions to the service providers. intermediaries. data centres, body corporate
and any other person for carrying out the activities enshrined in sub-section (4)
of section 70B of the IT Act. 2000.

And whereas. vartous instances of cyber incidents and cyber security incidents
have been and continue to be reported from time to time and in order to coordinate
response activities as well as emergency measures with respect to cyber security
mncidents. the requisite information 1s either sometime not found available or
readily not available with service providers/data centres/body corporate and the
said primary information 1s essential to carry out the analysis. investigation and
coordination as per the process of law.

And whereas. it 1s considered expedient in the interest of the sovereignty or
integrity of India, defence of India, security of the state. friendly relations with
foreign states or public order or for preventing incitement to the commission of
any cognizable offence using computer resource or for handling of any cyber
incident, that following directions are 1ssued to augment and strengthen the cyber
security in the country:

@ All service providers, intermediaries, data centres. body corporate and
Government organisations shall connect to the Network Time Protocol
(NTP) Server of National Informatics Centre (NIC) or National Physical
Laboratory (NPL) or with NTP servers traceable to these NTP servers, for
synchronisation of all their ICT systems clocks. Entities having ICT
infrastructure spanning multiple geographies may also use accurate and
standard time source other than NPL and NIC. however it 1s to be ensured
that their time source shall not deviate from NPL and NIC.

(i) Any service provider. intermediary, data centre, body corporate and
Govemnment organisation shall mandatorily report cyber mcidents as
mentioned in Annexure I to CERT-In within 6 hours of noticing such
incidents or being brought to notice about such incidents. The incidents can
be reported to CERT-In via email (incident/@cert-in.org.in), Phone (1800-
11-4949) and Fax (1800-11-6969). The details regarding methods and
formats of reporting cyber security incidents is also published on the
website of CERT-In www.cert-in.org.in and will be updated from time to
time.

P 2of8
71



(iii)y When required by order/direction of CERT-In. for the purposes of cyber
incident response. protective and preventive actions related to cyber
incidents. the service provider/intermediary/data centre/body corporate 1is
mandated to take action or provide information or any such assistance to
CERT-In. which may contribute towards cyber security mitigation actions
and enhanced cyber security situational awareness. The order / direction
may include the format of the information that 1s required (up to and
mncluding near real-time), and a specified timeframe in which it 1s required,
which should be adhered to and compliance provided to CERT-In, else it
would be treated as non-compliance of this direction. The service
providers, intermediaries, data centres. body corporate and Government
organisations shall designate a Point of Contact to interface with CERT-In.
The Information relating to a Point of Contact shall be sent to CERT-In in
the format specified at Annexure IT and shall be updated from time to time.
All communications from CERT-In secking information and providing
directions for compliance shall be sent to the said Point of Contact.

(iv)All service providers, intermediaries, data centres, body corporate and
Govemnment orgamsations shall mandatorily enable logs of all their ICT
systems and maintain them securely for a rolling period of 180 days and
the same shall be mamtained within the Indian jurisdiction. These should
be provided to CERT-In along with reporting of any incident or when
ordered / directed by CERT-In.

(v) Data Centres. Virtual Private Server (VPS) providers, Cloud Service
providers and Virtual Private Network Service (VPN Service) providers.
shall be required to register the following accurate information
which must be maintained by them for a period of 5 years or longer
duration as mandated by the law after any cancellation or withdrawal of
the registration as the case may be:

a. Validated names of subscribers/customers hiring the services

b. Period of hire including dates

¢. IPsallotted to / being used by the members

d. Email address and IP address and time stamp used at the time of
registration / on-boarding

e. Purpose for hiring services
f. Validated address and contact numbers
g. Ownership pattern of the subseribers / customers hiring services
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(vi)

The virtual asset service providers. virtual asset exchange providers and
custodian wallet providers (as defined by Ministry of Finance from time to
time) shall mandatorily maintain all information obtained as part of Know
Your Customer (KYC) and records of financial transactions for a period of
five years so as to ensure cyber security in the area of payments and
tinancial markets for citizens while protecting their data. fundamental
rights and economic freedom in view of the growth of virtual assets.

For the purpose of KYC., the Reserve Bank of India (RBI) Directions 2016
/ Securities and Exchange Board of India (SEBI) circular dated April 24,
2020 / Department of Telecom (DoT) notice September 21, 2021 mandated

procedures as amended from time to time may be referred to as per
Annexure I1I.

With respect to transaction records, accurate information shall be
maintained i such a way that individual transaction can be reconstructed
along with the relevant elements comprising of. but not limited to,
information relating to the identification of the relevant parties including
IP addresses along with timestamps and time zones, transaction ID, the
public keys (or equivalent identifiers), addresses or accounts involved (or
equivalent identifiers). the nature and date of the transaction, and the
amount transferred.

And whereas, the meaning (o the terms ‘cyber incident” or ‘cyber security
incident” or *computer resource’ or other terms may be ascribed as defined in the
IT Act, 2000 or “The Information Technology (The Indian Computer Emergency
Response Team and Manner of performing functions and duties) Rules, 2013" as
the case may be.

And whereas, in case of any incident, the above-referred entities must furnish
the details as called for by CERT-In. The failure to furnish the information or

non-compliance with the ibid. directions, may invite punitive action under sub-
section (7) of the section 70B of the IT Act, 2000 and other laws as applicable.

This direction will become effective after 60 days from the date on which it 1s
issued

EEEXE
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Annexure 1

Types of cyber security incidents mandatorily to be reported by service
providers, intermediaries, data centres, body corporate and Government
organisations to CERT-In:

[Refer Rule 12(1)a) of The Information Technology (The Indian Computer
Emergency Response Team and Manner of Performing Functions and Duties)
Rules, 2013]

1. Targeted scanning/probing of critical networks/systems

EE:::

Compromise of critical systems/information
ii. Unauthorised access of IT systems/data
. Defacement of website or intrusion into a website and unauthorised changes
such as inserting malicious code, links to external websites ete.
v. Malicious code attacks such as spreading of virus/worm/Trojan/Bots/
Spyware/Ransomware/Cryptominers
vi. Attack on servers such as Database, Mail and DNS and network devices such
as Routers
vii. Identity Theft. spoofing and phishing attacks
viii. Denial of Service (DoS) and Distributed Denial of Service (DDoS) attacks
ix. Attacks on Crtical mfrastructure. SCADA and operational technology
systems and Wireless networks
x. Attacks on Application such as E-Governance. E-Commerce efc.
x1. Data Breach
xii. Data Leak
xi11. Attacks on Internet of Things (IoT) devices and associated systems.
networks. software, servers
x1v. Attacks or incident affecting Digital Payment systems
xv. Attacks through Malicious mobile Apps
xvi. Fake mobile Apps
xvii. Unauthorised access to social media accounts
xviil. Attacks or malicious/ suspicious activities affecting Cloud computing
systems/servers/software/applications
xix. Attacks or malicious/suspicious activities affecting systems/ servers/
networks/ software/ applications related to Big Data, Block chain, virtual
assets, virtual asset exchanges. custodian wallets. Robotics. 3D and 4D
Printing, additive manufacturing. Drones
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xx. Attacks or malicious/ suspicious activities affecting systems/
servers/software/ applications related to Artificial Intelligence and Machine
Learning

The incidents can be reported to CERT-In via email (incident@cert-in.org.in),
Phone (1800-11-4949) and Fax (1800-11-6969). The details regarding methods and

formats of reporting cyber security incidents is also published on the website of
CERT-In www.cert-in.org.in and will be updated from time to time.

% e ke e
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Annexure IT

Format for providing Point of Contact (PoC) information by Service
providers, intermediaries, data cenires, body corporate and
Government organisations to CERT-In

The Information relating to the Point of Contact shall be sent to CERT-In
via email (info@cert-in.org.in) in the format specified below and shall be
updated from time to time:

Name

Designation

Organisation Name

Office Address

Email ID
Mobile No.
Office Phone
Office Fax

ook oo e
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Annexure IT

KYC Requirements

For the purpose of KYC,. any of following Otfficially Valid Document
(OVD) as a measure of identification procedure prescribed by the Reserve
Bank of India (Know Your Customer (KYC)) Directions, 2016/ Securities
and Exchange Board of India Clarification on Know Your Client (KYC)
Process and Use of Technology for KYC wide Circular
SEBIVHO/MIRSD/DOP/CIR/P/2020/73 dated Apnl 24, 2020 / The
Department of Telecom File No: 800-12/2021- AS.II dated September 21,
2021 on Self-KYC (S-KYC) as an alternate process for issumng of new
mobile connections to Local and QOutstation category customers, shall be
used and maintained:

The passport.

The driving license.

Proof of possession of Aadhaar number.

The Voter's Identity Card 1ssued by the Election Commission of

India.

e. Job card issued by NREGA duly signed by an officer of the State
Government and

f. Letter 1ssued by the National Population Register containing details

of name and address.

Validated phone number

Trading account number and details, Bank account number and bank

details

e oo

B 19

For the purpose of KYC for business entities (B2B). documents mentioned
in the Customer Due Diligence (CDD) process prescribed in Reserve Bank
of India Master Direction - Know Your Customer (KYC) Direction, 2016
as updated from time to time shall be used and maintaned.

e o oo o
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GOVERNMENT OF INDIA
CENTRAL ELECTRICITY AUTHORITY
(MINISTRY OF POWER)
Sewa Bhawan (North Wing), Room No. 622, 6* Floor,
R. K. Puram. New Delhi-110066
Tel. Fax -011-26103246, email: celegal-cea(@ gov.in
Website: www.cea.nic.in

PUBLIC NOTICE

In accordance with the Section 177 of the Electricity Act,
2003, the Central Electricity Authority (CEA), proposes to nofify
the draft Central Electricity Authority (Cyber Security in
Power Sector) Regulations, 2024. The proposed draft
regulations are available on the CEA Website www.ceanic.in for
inviting public comments. The Regulations can also be mnspected
in the office of Chief Engineer (Legal), Sewa Bhawan (North
Wing), Room No. 622, 6th Floor, R. K. Puram, New Delhi-
110066 on any working day till 10%* September, 2024 between
1100 hrs to 1600 hrs.

2. All the Stakeholders mcluding the public are requested
to send their comments on the draft regulations to Chief Engineer
{Legal). Sewa Bhawan (North Wing). Room No. 622, 6th Floor,
R. K. Puram, New Delhi-110066 bv post or through e-mail
(celegal-cea@gzovan) latest by 10t September, 2024,

(Rakesh Kumar)
Secretary, CEA
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NOTIFICATION

No. —— In exercise of the powers conferred by sub-section (1) of 177 of the
Electnicity Act, 2003 (36 of 2003). the Central Electricity Authority hereby makes the

following regulations for Measures relating to Cyber Security in Power Sector,
namely: -

Chapter-1

1. Short title and Commencement. - (1) These regulations may becalled the
Central Electrnicity Authority (Cyber Securnity in Power Sector) Regulations,
2024.

(2) They shall come mto force six calendar months, from the date of their
publication in the Official Gazette. except for the Regulations 7(4), 8(2).
8(3).7(11)k).8(3).9 which may come in to force on such date as the Authority
may notify. These regulations shall come into force on such date as the
Authority may notify. Provided that different dates may be appomnted for

commencement of different regulations.

(3) Scope and Extend of Applicability: These regulations shall apply to all
Fesponszible Entities, Regional Power Committees, Appropriate
Commission, Appropriate Government and Associated Power Sector
Government Organizations, Training Institutes recognized by the Authority,

Authority and Vendors.

2. Definitions_ - (a) In these regulations. unless the context otherwise requires, -

(1) Accreditation: shall mean the process of verifiying that an organization 1s
capable of conducting the tests and assessments against a productprocess that
are required to be certufied.

(2) Accreditation Body: shall mean an orgami=zation that has been accredited to
verify the credentials and capabilities of the orgamizations that wish to become a
certification body.

(3) Asset: shall mean anything that has value to the organization.

(4) Attestation: issue of a statement. based on a decision, that fulfilment of
specified requirements has been demonstrated

(5) Certification: third-party attestation related to an object of conformity
assessment, with the exception of accreditation.

(6) Certufication Body: shall mean an orgamization that has been accredited by
an accreditation body to certify products’ process against a cerfification scheme.
(7) Certification Scheme: certification scheme i1s a conformity assessment
scheme that mcludes selection. determination, review. decision and finally
certification as the attestation activity.

(8) Chief Information Security Officer: means the designated employee of
Sentor management, directly reporting to Managing Director /Chief Executive
OfficerSecretarvy of the orgamzation having knowledge of mformation
security and related i1ssues responsible for cyber security efforts and initiatives
including planning. developing, mamtaining_ reviewing and implementation of
Information Security Policies
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(9) Critical Assets: shall mean the facilities. systems and eqmpment which, 1f
destroyed. degraded or otherwise declared unavailable would affect the reliability
or operability of the Power System.

(10) Critical Cyber Assets: shall mean cyber assets essential to the reliable
operation of critical asset.

(11) Critical Systems: a group of critical Assets and/or Critical Cyber Assets or
parts that work together.

(12} Critical Information Infrastructure: shall mean Cntical Information

Infrastructure as defined 1n explanation of sub-section (1) of Section 70 of the
Act.

(13) Cyber Assets: shall mean the programmable electronic devices including
the hardware. software and data in those devices that areconnected over a
networl. such as LAN. WAN and HAN.

(14) Cyber Crisis Management Plan: shall mean a framework for dealing with
cyber related incidents for a coordinated. multi- disciplinary and broad-based
approach for rapid identification information exchange, swift response and
remedial actions to mitigate and recover from malicious cyber related mncidents
impacting critical processes.

(15) Cyber Resilience: The ability to anticipate. withstand, recover from. and
adapt to adverse conditions, stresses_ attacks, orcompromises on systems that use
or are enabled by cyber resources. Cyber resiliency 1s intended to enable mission
or business objectives that depend on cyber resources to be achieved mm a
contested cyber environment.

(16) Cwyber Security Breach: shall mean any cyber incident or cyber security
violation that results m unauthorized or illegitimate accessor use by a person
as well as an entity. of data., applications, services, networks and/or devices
through bwypass of the underlyving cyber security protocols, policies and
mechanisms resulting 1n the compromise of the confidentiality, integrity or
availability ofdata/information maintained in a computer resource or cyber asset.
(17) Cyber Security Incident: shall mean means anv real orsuspected adverse
event in rtelation to cyber security that violates an explicitly or implicitly
applicable security policy resulting in unauthorized access, demal of service
or disruption, unauthorizeduse of a computer resource for processing or storage
of informationor changes to data, information without authori=ation.

(18) Cyber Security Policy: shall mean documented set of business rules and
processes for protecting mformation. computer resources. networks, devices,
Industrial Control Systems and other OT resources.

(19) Electromc Security Perimeter: shall mean the logical border surrounding
a network to which the Cyber Systems of Power Systemare connected using a
routable protocol.

(20) Information Security Division: shall mean a division accountable for cyber
security and protection of the Critical System of the Responsible Entity.

(21) Internet: The single interconnected world-wide system of commercial,
governtment, aducational, and other computer networks that share the set of
protocols specified by the Internet Architecture Board (IAB) and the name and
address spaces managed by the Internet Corporation for Assigned Names and
Numbers (ICANN).

(22} IT System: a collection of computing and/or communications components
and other resources that support one or more functional objectives of an
organization. IT system resources mnclude any IT component plus associated
manual procedures and physical facilities that are used 1n the acquisition, storage.
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manipulation, display, and/or movement of data or to direct or monitor operating
procedures. An IT system may consist of one or more computers and their related
resources of any size. The resources that comprise a system do not have to be
physically connected.

(23) Operational Technology (OT): Programmable systems or devicesthat
interact with the physical environment (or manage devices thatinteract with the
physical environment) These systemsdevices detect or cause a direct change
through the monitoring and/or control of devices, processes, and events.
Examples include industrial control systems, building management systems._
fire control systems, and physical access control mechanisms.

(24) Protected System: shall means any computer, computer system or
computer network of any organization notified under section 70 of the Act, in the
official gazette by appropriate Government.

(25) Responsible Entities: shall mean power sector entities deployving
Operational Technologies with or without IT systems. including Generating
companies ncluding thecaptrve plants Renewable Energy Sources, Energy
Storage System, Transmission Licensees including deemed transmission
licensee, Distribution Licensees, National Load Dispatch Centre, Regional Load
Dispatch Centers, State Load Dispatch Centers. Control Centers of
distribution licensee, Central Transmission Utility, State Transmission
Utilities, and Renewable Energcy Management Centers, forecasting service
provider, Traders, Power Exchanges, Qualified Coordinating Agencies.

(26) Software Bill of Materials: a formal record containing the details and supply
chain relationships of various components used in building software. Software
developers and vendors often create products by assembling existing open source
and commercialsoftware components. The SBOM enumerates these components
in a product.

(27} Wulnerability: weakness of an asset or control that can be exploited by one
or more threats.

(28) Vulnerability Assessment: shall mean a process of identifymmgand
quantifying vulnerabilities.

(29) Vendors: Vendor includes Original Equipment Manufacturer, Orniginal

Equipment Suppliers, System Integrator, Associated Hardware/ Software
Component Suppliers, and Service Providers.

2 (k) Words and expressions used and not defined in these regulations but
defined in the Information Technology Aect. 2000 and the Electricity Act, 2003
shall have their respective meanings assigned to them in the respective Acts.

Chapter-I1
CSIRT-Power

Lsa
'

Computer Security Incident Response Team (CSIRT)-Power as may be
established under CEA. shall collect traffic data, generated. transmitted. or
stored in computer resources of all FEesponsible Entities in power sector, to
enhance cyber security and for identification, analysis and prevention of cyber
intrusion or spreadof computer contaminant or any other work, as directed by
the Authority through a separate order.

4 CSIRT-Power shall have roles and responsibilities including the followings-(1)
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laving down the Cyber Security framework and protocol for the Power Sector.
(2) serve as a Pomnt of Contact and Responsible Agency of the Power Sector for
responding to and prevention of cyber security mcidentsin the Power Sector.
(3) reviewing the Cyber Security arrangements in the different wings from
time to time and strengthening such arrangements_

(4) Coordinate, share, collect, analyse cyber threats related to Power Sector.
(53) Create/develop Standard Operating Procedures (SOPs), security policies,
best practices for incident Response activities i consultation with CERT-In and
NCIIPC.

(6) Issue, Analysis, follow-up action on Alert and Advisories 1n coordination
with NCIIPC, CERT-In and MHA_

(7) Implement Cyber Criziz Management Plan for the Power Sectorin
coordination with CERT-In

(8) Collaboration with CERT-In and NCIIPC to resolve the CyberSecurity
mcidents.

(%) Proactive measures to increase the cyber security awareness and improving
the cyber security posture of the Power Sector including audits, assessments and
EXEICISEs.

(100 Work closely with CERT-In and active participation in all cyber security
related activities & imitiatives suitable to the Power Sector

{11) Facihitate and promote research & development in relevant subject domain
pertaining to cvber security in collaboration with Research Institutes and
Academia.

(12) Implementation of Scheme of Trusted Vendor System for PowerSector
as and when notified.

(13) Security Control Selection & Tailoring Process for Power Sector

(14) Any other functions related to cyber security 13sues as directedby Ministry
of Power, the Authonity, CERT-In and NCIIPC.

3. The Authority may also designate sub sectoral CERTS in Power Sector for
Generation. Transmission, Distribution. (Grid Operation toassist CSIET-Power
in hierarchical structure and shall carry out functions, as directed by the
Authority through a separate order.

6. The directions of CSIRT-Power shall be complied with, and 1if askedfor,
documents related to Cyvber Security shall be submitted.

Chapter-I11

General Cyber Security Requirements

Applicable to all Entities listed under Regulation 1(3).

7. The Entity shall

(1) designate regular employees of the senior management level as CISO and
alternate CISO who shall be Indian nationals (by birth) and define their roles and
responsibilities, ensuring that the role of the CIS0 is ring fenced to tasks of Cyber
Security. The designated CISO shall report to the CEO/Head of the Responsible
Entity. In absence of CISO, the roles and responsibilities of CISO shall be
executed byvAlternate CISO.

Provided that both the posts of CISO and Alternate CISO do notremain vacant at
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the same time.

(2) have a defined. documented and maintained Cyber Securnity Policy which
15 approved by the Board or Head of the entity as a casemay be.

(3) Have a Cyber Crnizsis Management Plan (CCMP) which is approvedby the
Board or Head of the entity as a case may be.

(4) ensure deployment of all required security devices. such as appropriate
firewalls, intrusion detection systems (IDS), mtrusion prevention systems (IP5)
capable of identifying behavioural anomaly, including deployment of Web
Application Firewall for the protectionof critical web-based applications.

(3) ensure that all websites, web portals, applications, and web services as
well as any update undergo and successfully pass a cyber security audit before
being hosted on the Internet.

(6) ensure that a comprehensive cyber risk assessment isconducted. and
effective measures for identified cyber rizks are implemented before grant of
approval for remote access to cyber assets.

Provided that, such remote access shall be limited to the mimimum necessary
duration, with least privilege, ensuring multi-factorauthentication to verify the
identity of remote users.

(7) conduct periodically, Cyber Security awareness program and Cyber
Security exercises including mock drills and Tabletop exercises.

(8) ensure that all engaged personnel sign an undertaking. includinga non-
dizclosure agreement, to protect the confidentiality, mtegrity, and availability of
sensitive information and implement an enquiry process to investigate an event
of Cyber Security breach.

Provided that disciplinary process shall be implemented to act against personnel
commuitting a Cyber Securnity breach.

(9) report Cyber Security imncidents within prescribed time limits to CSIET-
Power along with CERT-In and NCIIPC.

(10) ensure online and offline backups of all critical and other required systems
as stated in thetr Cyber Security policy, in separate and secure environments.
(11) facilitate a comprehensive Cyber Security audit

(A) for the IT system twice a year, the first audit period between Apriland
September, and the second audit period between October and March with a gap
of atleast four months between these two audits.

(B) once a year for the OT system_ as applicable.

Chapter-1V
Roles and Responsibilities of Responsible Entities

8. Responsible Entities shall(1) establish an Information Security Division (ISD)
dedicated to ensuring Cyber Secunity, headed by the CISO and remain
operational round the clock Sufficient workforce and mnfrastructure support
shall be ensured for ISD.

(2) acquire ISOTIEC 27001 cemificate by certification bodies, preferably
accredited by the Indian Accreditation Body or acquire Basic Technical Criteria
certificate as and when issued by the Authority through a separate order.

(3) ensure that all perzsonnel engaged in the operation and maintenance of [T
& OT systems, including personnel from Contractors and Vendors. have
mandatorily undergone designated Cyber Secunty courses from training
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institutes as directed by the Authority through a separate order.

Provided that CISO and members of the ISD shall attend CyberSecurity training
program for at least ten person-days per vear oras may be directed by
separate order by the autherity to upgradethe necessary competencies.

(4) ensure the availability of essential communications withrequired internal
& external stakeholders for management of crisis, natural disasters. or other
emergencies.

(3) ensure deployment of all required security devices. such asappropriate
firewalls, IDS_ IPS capable of identifying behaviouralanomaly in both IT and
OT environment as applicable, including deployment of Web Apphcation
Firewall for the protection of critical web-bazed applications.
Provided that Responsible Entity shall ensure deployment of suitable perimeter
Cvber Security devices such as appropriate Firewall with hardened
configuration at their point of connection with power system_
{6) ensure that control and operation of power system elements are prohibited
over Internet.
Provided that power system elements are controlled and managed from within
national boundanies only, and real-time data of grid operations and status
information is not transferred across the border.
(7) ensure that itz Critical Information Infrastructure 15 not discoverable on
public platforms unless permussible in Cyber Security policy case to case basis.
(8) ensure physical isolation of critical OT system from Internet.
(%) ensure physical separation between critical OT system and enterprise 1T
system. In case, physical separation 15 not possible, suitably hardened logical
separation shall be ensured.
Provided that Enterprize IT networks having identified Critical Information
Infrastructure shall be separated from otherrestofIT networks.
(10) 1n case  remote operation 1s  required, ensure the
implementation of a secure architecture that includes deploymentof next-
generation firewalls with hardened configurations. andhaving IDSIPS, to
protect agamnst unauthorized operations. Provided that these systems are
connected with secure, encrypted.and dedicated communication channels
1solated from internet traffic and shall be monitored
continuously.
{11) ensure that no equipment, component, software or applicationis deployed
in the production environment without successfultesting and 1s verified before
being used in the power system. Provided that the Responsible Entity zhall
ensure the testing of allequipment. components, and parts imported for use
in the PowerSupply System and Network for any kind of embedded
malware Trojan, or cyber threat and for adherence to Indian Standards in
comphance with the orders issued by the Ministry of Power fromtime to
time in this regard.
(12) ensure that as and when Mimistry of Power, Government oflndia
stipulates the Model Contractual Clauses on cyber security.the applicable
clauses are included in their procurement bid invited for of all ICT based
components equipmentsystems as well as services
(13) ensure that as and when Mmistry of Power, Government oflndia
stipulates the Scheme of Trusted Sources in power sector, all the designated ICT
based Equipment and Services are sourced from listed Trusted Sources only.
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Chapter —V

Functions and Responsibilities of Information Security
Division (ISD)

% ISD shall be manned by sufficient numbers of officers, having vahidcertificate

10

11

of successful completion of domain specific Cyber Security courses.
The indicative minimum manpower of ISD 1s given in Part-]I of theSchedule

L

ISD shall carry out the Functions of including the following

(1) to mmplement measures for Cyber Secunty of the Cntical Information
Infrastructures (Clls) as identified by NCIIPC and the notified Protected Systems
by appropriate Government as per I'T Act, 2000.

(2) to review the Cyber Security Policy of the Responsible Entity annually and
itz compliance measures on a quarterly basis.

Provided that such a review shall include items as given in Part-I1I of Schedule L.

(3) to test randomly, the day-to-day operations of Critical System for being 1n
conformance with Cyber Security Policy and advisories, guidelines and directive
issued by NCIIPC, CERT-In, CSIRT-Power and take required actions.

(4) to act upon the directive, guidelines. and adwvisories issued by NCIIPC,
CERT-In, CSIET-Power and the Authority.

(5) to share the details of the detected cyber secunity ncidents Action
Taken Eeports, Root Cause Analysis and other incident related reports with
CSIRT-Power along with CERT-In and NCIIPC.

(6) to gather cyber threat intelligence, identification of threat vectors and
evaluation for Cyber Security risks including internal risks and external risks by
analyzing Cyber Security logs, alerts and events.

(7) tomamtain an updated inventory of all IT and OT assets, imncluding hardware
assets, software assets. and other associated assets. and a record of documented
network architecture depicting data flows.

(8) to identify and select Cyber Security control measures that commensurate
with the criticality of Cyber Security risks.

(9) to implement process to recerve, analyze and respond to disclosed
vulnerabilities from mternal and external sources.

(10) to implement mechanism for timely identifying, assessing and managing
Cyber Security threat and vulnerabilities.

(11) to retain Cyber Security documents like certificates of Cyber Security tests,
FAT, SAT results. and Cyber Secunity Audit reports for the period as directed by
the Authority through a separate order.

(12) to report cyber sabotage in the Critical System to CSIRT-Power within 24
hours of detection or within period as directed by the Authority through separate
order.

ISD shall ensure the followings. across its Responsible Entity: -
(1) the updation of the firmwaresoftware with the digitally signed OEM

validated patches only.
(2) cyber securnity hardening of deployed secunity devices. networkdevices,
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13.
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host devices etc.,

(3) the enforcement of strict and approved protocol for grant ofremote

access as laid in their Cyber Security Policy.

(4) the storage of logs of all of their ICT systems for a rolling period of 180 days
or for a period as directad by the Authority through a separate order.

(5) secured preservation of logs and forensic records pertamming to Cyber

Security incidents for at least 180 days or for a period as directed by the Authority

through a separate order.

(6) identification and documentation of cyber asset wisevulnerabilities, as and

when known. discovered, or dizclosed publicly by the OEM/third party_

(7) that the Cyber Security requirements are included in the FAT and SAT

requirements during the procurement of equipment/ components’ parts.

(8) updated record of Configuration details of Critical System 1z mamntaned.

(9) that the clocks of all relevant information processing systems within IT and

OT systems are synchronized to a reference time source.

(10) inclusion of Cyber Securitv requirements in Service Level Agreement

(5LA) with Cloud Service Provider following applicablegovernment guidelines,

rules. and regulations and inclusion of withthe approved.

(11) storage of Cyber Security-related documents and records in secure and

controlled environments. with access restricted to authorized personnel only.

(12) on-boarding of required information including allocated, used and unused

public IPs with Threat Detection Portals of cyber security agencies.

(13) that all OT equipmentsvystems supplied by the successful bidder are

accompanied by a certificate obtained by the wvendor from acertification
body for conformance to IEC 62443-4 standards.

Chapter-VI
Chief information Security Officer (CISO) and Alternate CISO

CISO & Alternate CISO shall possess a degree in Engineering with at least
fifteen vears of expenience in power sector domain or 10 years of expenience in
IT/Cyber Security.
Provided that they conform to other required qualifications, as and when, 1ssued
by the Authonty through a separate order. The CISOs shall acquire these
qualifications within six months of their issuance or within a period as may be
directed by the Authority through a separate order_

The CISO shall be the nodal officer for all cyber security related 1ssues,
coordmation with the authonties' agencies handling Cyber Security subject
matters mncluding handling of all communicationsrelated to CCMP.

The details of the CISO and alternate CIS0 shall be communicatedro CSIRT-
Power and to all internal and external stakeholders of orgamizations, including
publication on the website.

The CISO shall be the custodian of all the cyber security relateddocuments as
specified 1n IS 16335,

Chapter-VII
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16.

Cyber Security Policy
Cyber Security Policy shall include

(1) defined Purpose, Scope, roles and responsibilities of their internal and
external stakeholders. It shall contain applicable compliance and legal
requirements mcluding review schedule, Monttoringmechanisms and reporting
metrics.

(2) asset management processes including asset identification and
classification process.

(3) defined Cyber Risk Assessment and Fisk Treatment Plan, with an approved
risk matrix and risk acceptance criteria for both IT and OT environment. The
zame shall be approved by the Board of Directorsof the Entity.

Provided that Cyber nisk assessment shall be conducted annually and shall
consider but not lmited to. all cyber assets identified/notified as Cntical
Information InfrastructureProtected Systems, crtical and high-rizk cyber
assets as identified in the Cyber Secunty risk assessment and risk treatment plan
(4) defined policy for Personnel Risk Assessment, which shall include the
process and controls to mitigate risks from Personnel after their termination from
employment or upon change of ther job responsibilities

(5) Vulnerability Management Process for periodic identification and closure of
sulnerabilities.

(6) defined Access Control for user Access Management including
Authentication and Authorization for granting access.

(7) defined physical Access controls defining rules for physical access to critical
cvber assets and mechanisms for protecting against environmental threats.

(8) designed and documented annual cyber security traming program for
personnel having authorized cyber or authorized phvsical access to their Critical
Systems.

(9) defined and documented Change Management process to ensure that all
changes 1 software and/or update shall be version controlled with roll-back
provision.

Provided that. there shall be defined and documented patch management
procedures that shall include the identification. categonzation. and prioritization
of secunty patches, and the time frame for application and process to check and
verify the authenticity, integrity, and compatibility of security patches and
system updates shall be defined.

(10) defined backup policy to ensure that all backup data is being retained at least
for the period of one calendar year or as directed bythe Authority through a
separate order. Backup policy shall havemechanism for verification and testing
of the mtegrity of all the backup data as well as the restoration processes.
Provided that Backup of all sensitive data shall be encrypted duringboth
transmission as well as storage. Access of such backup data shall be secured
and restricted to authorized personnel only._

(11) defined and documented. risk-based Cyber Security Incident Eesponse and
Recovery Plan for effective response and the timely restoration of systems.

(12} defined and documented digital Data Protection and PrivacyPolicy in line
with notified Government Rules and Eegulations, which shall include encryption
for sensitive data when data is at rest on the device or on a removable media or in
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ransit.

Provided that sensitive data, such as Personally Identifiable Information (PII).
stored on or sent to or transmitted fromtelecommuting devices shall be protected
from unauthorized accessor corruption.

(13) provisions for secured use of external removable and mobile devices
including restriction on the use of Bning Your own Device (BYOD) within critical
& associated networks.

(14) defined and documented Internet Access Policy to monitor and regulate the
use of internet.

(15) management and phase out plan for obsolete cyber asset, thatare already
outlived their useful life or nearing the end of their usefullife.

Provided that documented Standard Operating Procedure (SOP) forthe safe
and secure disposal of obsolete system shall be in place.

(16) Process for wvulnerability scanning and penetration testing priorto the
commissioning of anv system in case of replacement obsolete system:

(17) paszsword Policy that mncludes strong Password controls for authorized
access to systems. applications, networks and databases.

(18) plan for collaboration with other industry stakeholders and academia to
promote R&D activities in the domain of Cyber Securnity.

(19) plan for Cyber Supply Chain Risk Management that includes provision of
Cyber Secunty requirements in outsourcing and Non-Disclosure Agreement in
the Service Level Agreement.

(20) procedure for identifying and reporting of sabotage in CriticalSystem.

Chapter-VIII
Cyber Crisis Management Plan (CCMP)

CCMP shall include cyber event categorization, critenia(s) for identifyving event
as crisis, identified stakeholders and their responsibilities, Standard Operating
Procedure to manage the cybercrisis and Communication methodologies duning
crisis with impacted parties, internal/ external stakeholders, and key users.
CCMP shall be prepared in consultation with concemed Sectoral- CERTS and
vetted by CERT-In, the vetted CCMP shall be approvedby their Board of
Dhrectors and reviewed annually_ or after any major change, whichever 1s earhier.
In the CCMP. Recovery Plan(s) for every Crntical System shall be defined and
documented and same shall be communicated to allconcerned Personnel.
CISO shall be responsible for ensuring implementation of CCMP.

Chapter-IX

Additional Cyvbersecurity Reqguirements for Vendor

The vendor shall provide documented and tested procedures andrecovery plan
tor restoration of the system from potential cyber crisis scenarios.

The vendor shall ensure that the security patches and updates aremade available
for all system components, supplied by them throughout the entire contractually
stipulated operating time.

Provided that, where the vendor has not provided entire systems, it shall indicate
the necessary requirements and process to install security patches and other
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updates on the third-partyv components_ if integrated in the system.

The vendor shall mform the End of Support End of life of all hardware software
system, including those of third parties. supplied by them.

The vendor shall provide Software Bill of Materials stating detailedlist of used
software components in case of Critical Applications, supplied by them.

Chapter-X

Cyber Security Audit

The Cyber Security audit shall be conducted through a CERT-In empaneled
Cyber Security Auditor or cvber security auditor as per NCITPC scheme as and
when the same comes into existence. TheseCyber Security audits shall be
carried out as per ISO/TEC 27001 along with sector specific standard ISOTEC
27019, IS 16335, ISOIEC 27017 and any other Cyber Security audit
directions issued by the Authority.

The Cyber Security audit and their compliance report shall be reviewed by
CISO. Crtical vulnerabilities and major non- compliances identified 1n critical
information infrastructure during internal and external cyber audits shall be
presented to the Board oflirectors.

The audit report shall be submitted within 6 weeks of itscommencement and
within the same audit period.

Provided thart all eritical and high-rick vulnerabilities shall be addressed within a
period of one month and medmm & low risks vulnerabilities before the
commencement of the next audit.

Further, provided that effecttve closure of all identified vulnerabilities shall be
verified during the conduct of next audit.

No three consecutive Cyber Security audits shall be done by thesame Auditing
Agency and 1n the case of certification audit, the third audit shall be done by a
different group of Auditors.

Chapter-X1

Physical Security

All cyber and non-cyber critical assets shall be identified and protected and all
access points to the Critical System shall be secured physically and monitored
by employing physical. human, and procedural controls such as the use of
Security Guards, CCTVs Biometric, card access systems, mantraps, bollards,
etc. whicheverappropriate.

Physical access to OT and Industrial Control System (ICS) Systemsshall be
restricted.

Provided that the grant of physical access to the Critical Systems shall be revoked
in case of a perceptible threat of physical damage.
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The Systems. Networks., Applications used for ensuring effectivephysical
security shall be kept separated from the network of eritical systems.

Chapter-XI11

Critical Information Infrastructure (CIIs) Identification

32

35

34

For the identification of ClIls. all information required by NCIIPC shallbe
provided.
Provided that Upon receipt of the communication regarding declaration of Clls
from NCIIPC. the organmization shall, within 15 calendar davs. approach the
appropriate government for notification of their declared Clls as "Protected

Systems” in the Official Gazette, 1n accordance with the provisions of Section 70
of ITAA 2008.

Details of new cyber assets shall be submitted to NCIIPC, within 30 days of

their conmissioning.

Chapter-XITII1

Miscellaneous

Monitoring and Compliance

(1) Assessment of Compliances

The performance of all organizations with respect to compliancewith these
regulations shall be assessed periodically.

(2} Monitoring of Compliance

{1} In order to ensure comphance, two methodologies shall befollowed:
(a) Self-Audit
(b) Compliance Audit

(2) Self Audit:

(a) All organizations shall conduct annual self-audits to review compliance
of these regulations and submit the reports by 31stMarch of every year.

(b) The self-audit report shall inter alia contain the followinginformation with
respect to non-compliance:

(1) Sufficient information to understand how and why the non-compliance
occurred.

(11) Extent of damage caused by such non-compliance.

(111) Steps and timeline planned to rectify the same.

(rv) Steps taken to mitigate any future recurrence.
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(c) The self-audit reports by all Responsible Entity_ associated Government
Organizations (CPRI. PEC, REC, BEE. Traimng Institutes), and Vendors
shall be submitted to the CISO-MoP andCSIRT-Power.

(d) The self-audit reports of Power Sector IT Infrastructure of Appropriate
Government, RPCs, Appropriate Commnussions shallbe submatted to CISO,
MoP.

(g) The deficiencies shall be rectified in a time-bound mannerwithin a

reasonable time.

(f) CISO, MoP shall continuously monitor the mstances of non- compliance
of the provisions of these regulations and endeavor to sort out all operational
issues and deliberate on the wavs 1n which such cases of non-compliance
shall be prevented in future.

(z) CISO, MoP mayv imitiate appropriate proceedings upon receiptof the
report under sub-clauses (e) of this clause.

Provided that CISO, MoP may report the non-compliance of any regulations
to CERT-In and NCIIPC for appropriate action under ITAct 2000 and
Amendment thereof.

Furthermore, provided that CISO. MoP may initiate action for non-
compliance of these regulations under section 146 of theElectricity Act,
2003.

(h) In case of non-compliance with any provisions of these regulations, the
matter mav be reported by any perzon to theCIS0O-MoP or the Authority.

(3) Independent Third-Party Compliance Audit;
CISO, MoP or the Authority may order independent third-party comphiance

audit for any organization as deemed necessary based on the facts brought
to the knowledge of CISO, MoP or theAuthority.

35. Power to Relax

The Authority through an order, for reasons to be recorded inwriting, may relax
any of the provisions of theze regulations on its own motion or on an
application made before it by an affected person to remove the hardship
arising out of the operation of anyof these regulations, applicable to a class of
persons.

36. Power to Remove Difficulty

If any difficulty arizes in giving effect to the provisions of these regulations_
the Authority may, on its own motion or on an application made before it by
the affected person. by order, make such provisions not inconsistent with the
provisions of the Act or provisions of other regulations specified by the
Anrthority, as may appear to be necessary for removing the difficulty in giving
effectio the objectives of these regulations.
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Schedule-T

Part-1I: Indicative minimum required officers/officials in ISD.

Part IT -

include:

Minimum Work Force required for setting up an ISD:

a. 04 (Four) officers including CISO and 04 officers/officialsfor shift
operations.

Besides these indicated officers’ officials additional officers officials can be
placed exclusively for cyber securnty task like conducting Internal Cyvber
Security  Audit, Mock-Drills' Exercise, VAPT. coordination, and
execution of tasks related tocompliance of cyber secunty Guidelines,
Regulations, advisory and alerts etc 2. The officers officials deploved in the
ISD shall have valid certificate of successful completion of Cyber
Security courses as 1ssued by the Authonity through a separateorder. The
officers officials shall acquire these certificates within six months of their
issuance or within a pertod as may be directed by the Authority through a
separate order.

The review of the Cyvber Security policy implementationmust

L Review of current cyber security capabilities including capabilitiesof cyber
security deployed Cyber Security tools and implemented Cyber Security
processes and procedures.

. To Review the efficacy of cyber security preparedness.

it  Review of goals set for a targeted level of cyber resilience.

w. Eeview of Incident response plan to improve upon cyber resiliencelevel and
strengthening of cyber security incident handling capabilities.

v. Review of measures for improvement in Cyber Secunity posture.

Part IIT -

Guidance on Awareness Programs.

Personnel having authorized cyber or physical (escorted or unescorted)access. must

receive on-going remforcement on cyber security best practices. The cyber security

best practices dissemination may be done through mechanisms such as:

1 Dhrect communications (e g.. emails, memos, computer-basedtraining, etc_).
. Indirect communications (e g posters_ intranet, brochures, ete ).
11 Management support and reinforcement (e.g.. presentations meetings, etc.).
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Government of India
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8T : CEA (Cyber Security in Power Sector) Guidelines, 2021.

CEA is mandated o prepare *Guidelines on Cyber Security” m Power Sector under the
provision of regulation (10) of the Central Electricity Authornity (Techmical Standards for
Connectivity to the Gnd) (Amendment) Regulations, 2019, Guidelines on Cyber Security in
Power Sector incorporating the cardinal principles has been prepared by CEA. In compliance
10 the provision of the above reculation, CEA (Cyber Security in Power Sector) Guidelines,
2021 are issued for comphance by all entites Tisted m the clavse 2.3 (Apphcability of the
Ciuidelines) of the guidelines

Encl: Guidelines on Cvber Security
S0

(V.K Mishra)
Secreiary CEA
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1.0

1.2

1.3

CEA (Cyber Security in Power Sector) Guidelines, 2021

Backeround

Cyber intrusion attempis and Cyber-allacks in any critical sector are carried oul with a
malicious intent. In Power Sector it's either to compromise the Power Supply System or
to render the grid operation in-secure. Any such compromise. may result in mal-
operations of equipments, equipment damages or even in a cascading grid
brownout/blackout. The much hyped air gap myth between IT and OT Systems now
stands shattered. The artificial air gap created by deploving firewalls between any I and
OT Svstem can be jumped by any insider or an oulsider through social engineering,
Cyber-attacks are staged through tactics & techniques of Initial Access, Execution,
Persistence, Privilege Escalation, Defence Evasion, Command and Control, Exfiltration.
After gaining the entry inside the system through privilege escalation. the control of TT
network and operations of OT systems can be taken over even remotely by any cyber
adversary. The gain of sensitive operational data through such intrusions may help the
Nation/State sponsored or non-sponsored adversaries and cyber attackers to design more
sinister and advanced cyber-attacks.

Government of India has set up the Indian Computer Emergency Response Team (CERT-
In) for Early Warning and Response to cyber security incidents and to have collaboration
at National and International level for information sharing on mitigation of eyber threats,
CERT-In regularly issues advisories on safeguarding computer systems and publishes
Security Guidelines which are widely circulated for compliances. All Central
Government Ministries/ Departments and State/Union Territory Governments have been
advised to conduct cyber security audit of their entire Cyber Infrastructure including
websites at regular interval through CERT-In empanelled Auditors so as to identily gaps
und appropriate correclive aclions to be taken i cyber securily practices. CERT-In
extends supports (o enable Responsible Entity in conducting cyber security mock drills
and in assessment of their preparation to withstand cyber-attacks. The Responsible Entity
must submil Reports of Cyber Audit olevber securily controls, architecture, vulnerability
management, network security and periodic cyber security drilis to sectoral CERT as
well as CERT-In. Team of experts shall review these reports and shortcomings if any in
the compliances shall be flagged by them. CERT-In on regular basis also conducts
waorkshops and training programs to enhance Cyber awareness of all Stakeholders.

Ministry of Power has created 6(six) sectoral CERTs namely Thermal. Ilydro.
Transmission, Grid Operation. RE and Distribution for ensuring cvber securily in Indian
Power Sector. Each Sectoral CERT has prepared their sub-secior specific model Cyber
Crisis Management Plan{C-CMP) for countering cyber-attacks apd cyber terrorism. Each
Sectoral CERT has circulated their model C-CMPs for preparation and implementation
of organization specific C-CMP by each of their Constituent Utility.

All Responsible Entities, Service Providers, Equipment Suppliers/Vendors and
Consultants engaged in Power Sector are equally responsible for ensuring cyber security
of the Indian Power Supply System. They are to act timely upon each threat intelligence.
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advisories and other inputs received from authenticated sowrces, for continuous
improvement in their cyber security posture.

In the current Indian scenario though many cyber security directives and puidelines
exists, but none of them are power sector specific. Ministry of Power has directed CEA
to prepare Regulation on Cyber Security in Power Sector. And as an interim measures
CEA has been directed to issue Guideline on Cyber Security in Power Sector, under the
provision of Regulation 10 on Cyber Security in the “Central Electricity Authority
{Technical Standards for Connectivily to the Grid) (Amendment) Regulations, 2019,

The Guidelines on Cyber Security, in the form of Articles writien below, requires
mandatory Compliance by all Responsible Entities. The Guidelines shall come inlo effect
from the date of issue by Central Electricity Autharity, New Delhi.

Hereby the Guidelines on Cyber Security are drawn in the form of Articles for
compliance by the Requester as well as User under the following provision of Regulation
10 on Cybet Security, in the "Central Electricity Authority (Technical Standards for
Connectivity to the Grid) (Amendment) Regulations. 2019™.

“The requester and the user shall comply with cyber security guidelines issued by the
Central Government, from time to time, and the technical standards for
communication system in Power Sector laid down by the Authority,”

Objective of issuing Guideline:

a) Creating cvber security awareness

b} Creating a secure cyber ecosystem.

¢} Crealing a cvber-assurance framewaorl,

d) Strengthening the regulalory ramework.

&) Creating mechanisms for security threat early warning, vulnerability management and
response Lo security threats,

I) Securing remote operations and services,

g) Protection and resilience of critical information infrastructure,

h) Reducing cyber supply chain risks,

1) Encouraging use of open standards,

j) Promotion of research and development in cyber security,

k} Human resource development in the domain of Cyber Securiry,

I) Developing effective public private partnerships,

m}Information sharing and cooperation

n) Operationalization of the National Cyber Security Policy

Within the text of these Articles, *Responsible Entity® shall mean all:
a) Transmission Utilities as well as Transmission Licensees,

b} Load despatch centres (State, Regional and National).

¢} Generation utilities (Hvdro. Thermal, Nuclear. RE).

d) Distribution Utilities

¢} Generation Ageregators,

N Trading Exchanges,

g} Regional Power Committees, and

h} Regulatory Conumissions,
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Applicability:

All Responsible Entities as well as System Integrators, Equipment Manufactorers,
Suppliers/Vendors, Service Providers, 1T Hardware and Software OEMs engaged in the
Indian Power Supply System.

Scope:

2.4.1 Control Systems for System Operation and Operation Management.

a) Grid Control and Management Systems,

b) Power Plant Control Systems,

¢) Central Systems used to monitor and control of distributed generation and loads e.g.
virtual power plants, storage management, central control rooms for hydroelectric
plants, photovoltaic/wind power installations,

d) Svstems for faull management and work force managemertd,

&} Metering and measurement management systems,

) Data archiving systems,

g) Parameterisation. configuralion and programming systems,

) Suppotting svstems required for operation of the above mentioned systems,

2.4.2 Communication System.

a) Routers switches and firewalls,

b) Communication technology-related network components,

¢) Wireless digital svstems.

d} Control Centre to Control Centre Communications for data exchange on ICCTP.
(TEC 61850/60850-3/TASE.2/)

2.4.3 Secondary, Automation and Tele control technologies

3.0

a) Control and Automation components,

h) Control and field davices.

¢} Tele control devices,

d) Programmable logic controllers / Remote Terminal Units. including digital sensor and
actuators elements,

e} Protection devices,

[) Safety components.

g) Digital measurement and metering installations.

h} Synchronisation devices,

i) Excitation Systems,

Definition of Terms:

Access Management: shall mean set of policies and procedures of the Responsible
Entity for allowing Personnel, devices and [o] to securely perform a broad range of
operational, maintenance. and asset management tasks either on site or remotely as laid
down in Clause 5.2.5 of 1S 16335.

Accreditation: shall mean the process of verilying that an organisation is capable of
conducting the tests and assessments against a product/process that are required to be
certified.
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Accreditation Body: shall mean an organisation that has been accredited to verity the

credentials and capabilities of the organisations that wish to become a certification body.

Act: shall mean the Information Technology Act. 2000 (21 of 2000)

Asset: shall mean anything that has value to the organization.

Certification: shall mean the process of verifying that a product has been manufactured

in conformance with a set of predefined standards and/or regulations by an organisation.

that is accredited to conduct the certification process

Certification Body: shall mean an organisation that has been accredited by an

accreditation body lo certify products / process against a certification scheme.

Certification Scheme: shall mean the processes, paperwork. tools, and documentation

that define how a product or manufacturer is certified

Chief Information Security Officer: shall means the designated emplovee of Senior

management level directly reporting to Managing Director/Chief Executive

Officer/Secretary of the Responsible Entity, having knowledge of Information Security

and related issues. responsible for cyber security efforts and initiatives including

plapning, developing. maintaining, reviewing and implementation of Information

Security Policies

Critical Assets: shall mean the facilities, systems and equipment which, if destroved,

degraded or otherwise declared unavailable, would affect the reliability or operability of

the Power Supply System.

Critical System: shall mean cyber assets essential 1o the reliable operation of critical

asset. Critical System consists of those cyber assets that have at least one of the following

characteristics:

a) The cyber asset uses a routable protocol to communicate outside the electronic
security perimeter.

b) The cvber asset uses a routable protocol within a control centre,

c) The cyber assel is dial-up accessible.

Critical Information Infrastructure: shall mean Critical Information Infrastructure as

defined in explanation of sub-section (1) of Section 70 of the Act.

Cvyber Assets: shall mean the programmable electronic devices, including the hardware.

software and data in those devices that are connected over a network, such as LAN, WAN

and HAN.

Cvyber Crisis Management Plan: shall mean a framewaork for dealing with cyber related

incidents for a coordinated. multi-disciplinary and broad-based approach for rapid

identification, information exchange, swift response and remedial actions to mitigate and

recover from malicious cyber related incidents impacting critical processes.

Cyber Security Breach: shall mean any evber incident or cyber security violation that

results in unautherized or illegitimate access or use by a person as well as an enrity, of

data_ applications. services, networks and/or devices through bypass of the underlying

cyber security protocols. policies and mechanisms resulting in the compromize of the

confidentiality, lotegrity or availability of data/information maintained in a computer

resource or cyber asset.

Cyber Security Incident: shall mean any real or suspected adverse cyber security event

that violates, explicitly or implicitly, cyber security policy of Responsible Entity resulting

in unauthorized access, denial of service or disruption, unauthorized use of computer

resource [or processing or storage ol information or changes to data or inlormation
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without authorization, leading to harm to the power grid or its critical sub-sectoral
elements Generation, Transmission and Distribution.

17.  Cyber Security Policy: shall mean documented set of business rules and processes for
protecting information. computer resources. networks. devices. Industrial Control
Swstems and other OT resources,
18. Electronic Security Perimeter: shall mean the logical border surroundinig a network to
which the Cyber Systems of Power Supply System are connected using a routable
protocol.
19. Information Security Division: shall mean a division accountable for cyber security
and protection of the Critical System of the Responsible Entity.
20.  Protected System: shall mean any computer. computer system or computer network of
the Responsible Entity notified under section 70 of the Act. in the official gazetie by
appropriate Government.
21. Seccurity Architecture: shall mean a framework and guidance to implement and operate
a system using the appropriate security controls with the goal to maintain the system's
quality attributes like confidentiality. integrity, availability, accountability and assurance,
22, Vulnerability: shall mean mtrinsic properties of something resulting in susceptibility to
a risk source that can lead to an event with a consequence
23, Vulnerability Assessment: shall mean a process of identifying and quantifying
vulnerabilities
4.0 Standards
Reference Deseription
ISO/EC 15408 Common Criteria Certification Standard
ISOAEC 17011 General requirements for accreditation bodies accrediting
conformity assessment bodies

ISOMEC 17025 General requirements for the competence of testing and
calibration laboratories

ISO/MEC 21827 Systems Security Engineering - Capability Malurity Model
(SSE-CMM)

ISOAEC 24748-1 Systems and software engineering — Life cycle management —
Part 1: Guidelines for life cycle management.

IS0 27001/2 Information Security Management

ISO/TEC 27019 Information technology — Security techniques — Information
Security controls for the energy utility industry

ISOAIEC 61508 Functional Safety of Electrical / Elecironic / Programmable
Electronic Safety-related Systems

[EC 618350 Communication networks and svstems for power utility
automation

TEC 62351 Standards for Securing Power System Communications

TEC 62443 Cwber Security for Industrial Control Systems

IS 16335 Power Control Systems — Security Requiretnents.

5.0 Abbreviations

Abbreviations Description

a) BES Bulk Electric System

198



by CDAC Centre for Development of Advanced Computing

¢) CEA Central Electricity Authority

d) CERC Central Electricity Regulatory Commission

g} CERT Computer Emergency Response Team

{j CERT-In Indian Computer Emergency Response Team
gy CI Critical Tnformation Infrastructure

h)y CISO Chief Information Security Officer

i) CSK Cyber Swachhta Kendra

i) COTS Commercial off-the Shelf

k) ESP Electronic Security perimeter

Iy ICS Industrial Contral Systems

m) ICT Information and Communications Technology
ny ITEC International Electro Technical Commission
o)  ISAC Information Sharing and Analysis Centre

py ISD Information Security Division

q) IS0 International Organization for Standardization
1) ISMS Information Security Management Svstem

) IT Information Technology

t) FAT Factory Aceeptance Test

u) NABL National Accreditation Board for Testing and Calibration Laboratories
v)  NCIPC National Critical Information Infrastructure Protection Centre
w)  NLDC National Load Dispatch Centre

x)  NPTI National Power Training Instifute

v)  NSCS National Security Council Secretarial

z) OEM Original Equipment Manufacturer

aa) OT Operational Technology

bk) RLDC Regional Load Dispatch Centres

ce)  SAT Site Acceptance Test

dd) SERC State Electricity Regulatory Commission

ee) SCADA Supervisory Control and Data Acquisition Systems
Ty SIEM Security Information and Event Management
g2g) SLA Service Level Agreement

hhy SLDC State Load Dispatch Centre

i) QCI Quality Couneil of India
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CEA (Cyber Security in Power Scetor) Guidelines, 2021

Article 1.  Cyber Security Policy.

a.Cardinal Principles: The Respounsible entity will strictly adhere to following
cardinal principles while framing cyber security policy:

i.  There is hard isolation of their OT Systems from any internet facing IT system,

ii.  May keep only one of their [T systems with internet facing at any of their
site/location if required which is isclated from all OT zones and kepl m a
separate room under the security and control of CISO,

iii.  Downloading/Uploading of any data/information from their internet Tacing 1T
system is done only through an identifiable whitelisted device followed by
scanning of both for any vulnerability/malware as per the SOP laid down and
for all such activities digital logs are maintained and retained under the custody
of CISO for at least 6 months. The log shall be readily to carry out the forensic
analysis if asked by investigation agency.

iv.  List of whitelisted IP addresses for each firewall is maintained by CISO and
each firewall is configured for allowing communication with the whitelisted TP
addresses only,

v.  Communication between OT equipment/systems is done through the secure
channel preferably of POWERTEL through the fibre oplic cable. Security
configuration of the communication channel is also to be ensured.

vi.  AITCT based equipment/system deployed in infrastructure/system mandatorily
CII are sourced from the list of the “Trusted Sources™ as and when drawn by
MoP/CEA.

b. The Responsible Entity shall be ISO/TEC 27001 certified (imcluding sector specific
controls as per ISOYTEC 27019).

¢. The Responsible Entity shall have a Cyber Security Policy drawn upon the guidelines
issued by NCIIPC,

d. The Responsible Entily shall ensure annual review of their Cyber Security Policy by
subject matter expert and changes shall be made therein only after obtaining the doe
approval from Board of Directors.

e, The process of Access Management for all Cyber Assels owned or under control of the
Responsible Entity shall be detailed in the Cyber Security Policy.

t. The Cyber Security Policy shall leverage state-of-art cyber security technologies and
relevant processes at multiple layers to mitigate the cyber security risks.

g. The Responsible Entity shall be solely responsible to get Cyber Security Policy
implemented through its Information Security Division (1SD),

h. The CISO shall record the reason(s) for exemption required. if any, in case, unable to
comply with any of the provision(s) of the Cyber Security Pohcy. Any exception shall
be allowed only afier an approval of provisions of compensatory control(s) to mitigate
residual cyber security rizks.
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i. The CISO shall record the exemptions sought in statement of applicability centrols.
while getting the ISO 27001 certified. All exemptions and its justification need to be in
confonnance with Cyber Security Policy of the Responsible Entity.

j.  The Responsible Entity shall allocate sufficient Annual budget for enhancing cyber
security posture, enhanced vear over year.

le. The Responsible Entity shall work in collaboration with ether Industry Stakeholders as
well as Academia to promote R&LD activity in the domain of cyber securily.

I. The Respansible Entity shall ensure that cyber security issues are taken up as agenda
items in their Board meetings once in every three months,

Article 2 Appointment of CISO.

a) The Respongible Entity shall mandatorily appoint a CISO and shall confirm to
qualification. if any, laid by Quality Council of India (QCI). In absence, the work of
CISO shall be looked upon by Alternate CISO. In case qualification for appointment
of Alternate CISO) has been relaxed for reasons recorded thereof, Alternate CISO) has
to mandatorily acquire the minimum required cyber security skill sets within six
months from the date of his appointment,

b) The Responsible Entity shall regularly update details of CISO and Alternate CISO.
with the Sectoral CER'T, as well as on ISAC-Power Portal.

¢} Roles and Responsibility of CIS0s shall be as laid by CERT-In and ring-fenced to
ensure cyber security of the Cyber Assets of the Responsible Entity.

Article 3; Identification of Critical Information Infrastrmcture (CII).

a) The Responsible Entity shall submit to NCIPC through Sectoral CERT. details of
Cyber Assets which uses a routable protocol to communicate outside the Electronic
Security Perimeter drawn by the Respensible Entity or a routable protocel within a
control centre and dial-up aceessible Cyber Assels, within 30 days from the date of
their commissioning in the System.

b) The Responsible Entity shall submit details of Critical Business Processes and
underlying information infrastructure along with mapped impact and Risk Profile to
NCHPC and shall get their CIIs identified in consultation with NCIPC. The process
of the notilication/declaration by Appropriate Governmen! shall [ollow thereafier,

c) The Responsible Entity shall review their declared/notified Clls at least once a year
to examine changes if any in the functional dependencies. protocols and technologies
or upomn any change in security architecture. The Responsible Entity shall review their
declared/notified Clls once in every 6 months, in case if NCIPC has directed them to
constitine an Information Security Steering Committes,

d) The Responsible Entity shall ensure that all eyber assets of their identified/notified
Clls are recorded in the asset register and considered for risk assessment as well as
for finalization of controls in statement of applicability.

Article 4. Electronic Security Perimeter

a) The Responzible Entity shall identify and document the Electronic Securily
Perimeter(s) and all Access Points to the perimeter{s).
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b) The Responsible Entity shall follow procedure of identifving “Electronic Security
Perimeter” in case of distributed and/or hybrid information infrastructure, as per [EC
624435 / TS16335 (as amended from time to time).

c) The Responsible Entity shall ensure that every Critical Svstem resides within an
Electronic Security Perimeter.

d) The Responsible Enfity shall perform a cyber-Vulnerability Assessment of each
electronic Access Points to the Electronic Security Perimeter(s) at least once in every
6 (six) months and/or afier any change in Security Architecture.

¢) The Responsible Entity shall ensure that all critical, high and medium vulnerabilities
identified as a result of cyber Vulnerability Assessment shall be closed and verified
for the effective closure.

Article 5. Cyber Security Requirements

a) The Responsible Entity shall have an Information Security Division (ISD), headed by
CISO.
b} The Responsible Entity shall ensure that the [SD must be functional on 24x7x365
basis and is manned by sufficient numbers of Engineers having valid certificate of
successful completion of course on cyber security of Power Sector from the Training
[nstitutes designated by CEA.
¢) The Responsible Entity shall ensure that ISD
1) has on-hoarded Cyber Swachhta Kendra(CSK) ot CERT-In, if they have public
1Ps.

2) has timely acted upon the advisories, guidelines and directive of NCIIPC. CSE.
CERT-In and Sectoral CERTs,

3) has deployed an Intrusion Detection System and Intrusion Prevention System
capable of identifving behavioural anomaly in both IT as well as OT Svslems.

4) shares reports on incident response and targeted malware samples with CERT-In.

5) updates the firmware/software with the digitally signed OEM validated patches
only.

6) enables anly those ports and services that are required for normal operations. In
case of any emergency the procedure as laid in Access management be followed.

7) maintains firewall logs for the last 6 months duration. Firewall logs shall be
analysed and all critical and high severity comments shall be addressed for
effective closure.

8) relains document of FAT, SAT lest resulis and report/ certificate of cyber (ests
carried out for compliance of Government Orders and Cvber Security Audit.*

9) maintains all cyber Jogs and cyber forensic records of any incident for at least™*
90 days.

* FAT. SAT must include comprehensive cyber security tests of the
component/equipment/system to be delivered/delivered at site.

**# 00 days from date of the commissioning of the system/recovery from any
incident, whichever is later.

d) The Responsible Entity shall routinely audit and test security properties of the Critical
System and must act upon, in case il any new vulnerabilities is identified through
testing or by the equipmentl manufacturer,
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e) The Responsible Entity shall design a secure architecture for control system
appropriate for their process control] environment®,

f) All State Load Dispatch Centres(SLDC3) shall comply with the directions issued by
the Mational Load Dispatch Centre{NLDC)} as well as Regional Load Dispatch
Centres(RLDCs) Ufs 29 (1) of the Electricity Act, 2003 to ensure stability and cyber
security of grid operation and achieve efficiency in the grid operation. In case of any
non-compliance, the Head ol SLIDC shall be responsible and shall be liable for Penalty
as per the provision of CERC/SERC.

*There are so many different {ypes of systems in existence and so many possible
solutions, it is important that the selection process ensures that the level of protection
is commensurate with the business risk and the Responsible Entity shall not rely on
one single security measure for ils defence. (Reference IEC/TR62351-10 BEdition1.0
2012-10 Power yystems management and associated imformation exchange —Data
and communications security — Part 10: Seeurity architecture guidelines).

Arficle 6 Cyber Risk Assessment and Mitigation Plan

4) The Responsible Emtity shall document in their Cyber Security Policy a Cyber Risk
Asgsessment and Mitigation Plans drawn upon the best practises being followed in the
Power Sector, and the same shall be approved by Board of Directars.

b) The Cyber Risle Assessment and Mitigation Plans shall clearly define the mairix for
assessing the cvber risk of both IT and OT environment and risk acceptance criteria,

¢) The Cyber Risk Assessment Plan shall be capable to demonsirate that repeated cyber
securily sk assessment delivers consistent, valid and comparable results.

d} The review of cyber risk assessment shall be carried out at least once in a Quarter.
The actiopable ol risk treatment and mitigation shall be tracked in this review [or their
effectiveness.

e} The CISO shall be responsible for implementation and regular review, on the basis of
internal and external feedbacks, of the Cyber Risk Assessment and Mitigation Plans.

Article 7 Phasing out of Legacy System

a) As the life cycle of the Power System Equipment/System is longer than that of IT
Svsiems deploved therein, the Responsible Entity shall ensure that all IT technologies
in the Power System Equipment/System should have the ability to be upgraded,

b) The Responsible Entity shall ensure that the Information Security Division shall draw
the list of all communicable equipments/systems nearing end life or are left without
support from OEM. Thereafter CISO shall identify equipment/systems to be phased
out from the list drawn, firm up their replacement plan and put up the replacement
plan for approval before the Board of Directors.

¢} The CISO shall ensure that till equipments/systems nearing end life or lefl without
suppart from OEM are not replaced, their cyber security is hardened and ensured
through additional controls provisioned in consultation with the OEM or alternate
Supplier(s)*.

*e.g. Use of CDAC developed AppSamvid and whitelisting of applications installed
may be exploved across all legacy systems.

d) The Responsible Entity shall document in their Cyber Security Policy a Standard
Operating Procedure for safe and secure disposal of cutlived or legacy devices.
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Article 8. Cyber Security Training.

a) The Responsible Entity shall establish, document, implement. and maintain an annual
cyber security training program for personnel having authorized cyber or authorized
phivsical access (unescorted or escorted) to their Critical Systems.

b) The Responsible Entity shall review annually their cyber security training program
and shall update it whenever necessary. Annual Review shall record evaluation of the
effectiveness of the trainings held.

c) The Responsible Entity shall ensure that Cyber Security training program designed
for their IT as well as OT O&M Personnel must include following topics and as per
their functional requirements and security concerns additional topics shall be added:
1} User authentication and authorization.

2} Cyber Security and Protection mechanisms of TT/OT/ICS Sysiems.

3) Introduction to warious standards ie. ISO/TEC:15408, ISO/IEC:24748-1. ISO:
27001, 150: 27002, ISC 27019, IS 16335, IEC/IS0O:62443.

43 Training on implementation of ISO/IEC 27001 and awareness on [EC 62443,

5) Vulnerability Assessment in the Critical System.

6) Monitoring and preserving of electronic logs of access of Critical Assets.

7} Delecting cyber-attacks on SCADA and ICS systems

&) The handling of Critical System during cyber crisis.

9) Action plans and procedures to recover or re-establish normal functioning of
Critical Assels and access thereto following a Cyber Security Incident.

10) Hands on SCADA operation at any of the Regional Load Dispatch Centre.

I'1) Handling of risks involved in the procurement of COTS Products.

d) All Personnel engaged in O&M of IT & OT Systems shall mandatorily undergo
courses on cyber security of Power Sector from any of the training institute designated
by CEA, immediately within 90 days from the notification of CEA Guidelines on
Cyber Security in Power Sector.

g} The Responsible Entity shall ensure that none of their newly hired or the current
Personnel have access to the Critical Sysiem, prior to the satisfactory completion of
cyber security training programme from the Training Institutes designated in Tndia.
except in specified circumstances such as cyber crisis or an emergency.

f) NPTI in consultation with CEA shall identify and design domain specific courses on
Cyber Security for different target groups. The “Governing Board for PSO Training
and Certification™ shall approve the content, duration etc of these courses and shall
review it Annually. NPTI shall conduct these courses at all of their branches on regular
basis and shall maintain the list of the Participants successfully completing the course.

Artiele 9 Cyber Supply Chain Risk Management

a) The Responsible Entity shall ensure that, as and when Ministry of Power. Government
of India notifies the Model Contractual Clauses on cyber security, these clauses are
included in their every Bid invited for procurement of any [CT based
components/equipments/System to be used for Power System.

b} The Responsible Entity shall ensure that all the Communicable Intelligent Equipments
and the Service Level Agreements (SLAs) for their Critical Systems shall be sourced
from the list of the “Trusted Sources™ as and when drawn by MoP/CEA.
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c) The Responsible Entity shall ensure that, in case, for the any Communicable
Intelligent Devices, il no Trusted Source has been identlified, then the successful
bidder in compliance with the provisions made in MoP order dated 2.7.2020 and any
other relevant MoP order has got the product cyber tested for any kind of embedded
malware/Trojan/cyber threat and for adherence to Indian Standards at the designated
lab.

d) The Responsible Entity shall ensure that the essential cyber security tests are carried
out successfully during FAT, SAT as detailed in Annexure A. The equipment/System
besides for functionality shall also be tested in the faciory for valnerabilities, design
flaws, parts being counterfeit or tainted, so as to minimize problems during on-site-
testing and installation. Cyber Security Conformance Testing are to be carried oul in
the designated Lab as listed in Annexure-T of MoP Order No. 12/13/2020-T&R dt.
81 June, 2021(Order at Annexure-B).

e} The Responsible Entity shall ensure that the Equipment/System supplied by the
successful bidder shall accompany with a certificate® * obtained by OEM from a
certification body accredited to assess devices and process for conformances to IEC
6244353-4 standards during design and manufacture. The Responsible Entity shall
accept the certificate submitted along with the supplied Equipment/System only if it"s
in line with the Testing Protocol as notified by Ministry of Power, Government of
India, from time to time.

f) The Responsible Entity in compliance to the requirement of Article 9(e) shall also
accept, till the seiting up of an adequate certification facility in the Tndia. a digitally
signed self-declaration of conformance to the TEC 624434 standards during design
and manufacture of the equipment/system, il submitted by the OEM.

g) The Responsible Entity shall dispose all unserviceable or obsolete Communicable
Tntelligent Devices as per the procedure laid in their Cvber Risk Assessment and
Mitigation Plans which shall be in line with the prevailing best practices.

$ The National & International certification may be specified in the tender for eritical
systems/sub-systems being procured by the Responsible Entity,

# Certification Schemes:

Embedded Device Security Assurance Certification is for an individual product,
System Security Assoramce Certification is for a set ol products in a system
(possibly from different vendors)

Security Development Lifeeyvele Assurance Certification is for the development
processes that a manufacturer uses for developing products.

Article 10 Cyber Security Incident Report and Response Plan

a) The CISO of the Responsible Entity shall report in the formats prescribed by CERT-
In, all Cyber Security Incidents, classified as reportable events.

b} Root cause analysis [or all reportable events shall be carried out and corrective aclion
taken, so as to ensure that any re-occurrence of such event can be managed with ease.

¢} The Responsible Entity shall mandatorily define in their Cyber Security Policy.
criteria{s) identified on the basis of impact analvsis. for declaring the occurrence of

205



Cyber Security [ncident(s) as a Cyber Crisis in the System owned or controlled by
them,

d) The Responsible Entity shall mandatorily designate an OfTicer along with histher
standby by name and designation and empower them to declare an occurrence of the
incident(s) as "Cyber Crisis™. The contact details of these Officers shall be updated in
the C-CMP within 15 days of changes if any due to transler or superannuation eic.

g} The CISO shall ensure that during any Cvber Security Incident, ISD monitors and
minutely records every details of cyber security events and incidents in both 1T as well
as the OT System owned or controlled by the Responsible Entity.

I) The CISO shall ensure that each cyber incident is handled strictly as per Cyber
Security Incident Response Plan detailed in the latest C-CMP approved by the Board
of Direciors.

g) The Responsible Entity shall ensure that the efficacy of the Cvber Security Incident
Response Plan is tested annually through mock drill(s) carried out, if feasible, as
simulation exercise(s) or as table top exercise(s) with wider participation of their
emplovees, in consultation with CERT-In and sectoral CERT. In case if any
shortcoming is observed in the Cyber Security Incident Response Plan suitable
changes shall be made in it.

11} The Responsible Entity shall ensure that the CISO compiles details of incident
detection, incident handling, learnings from each incident and damage claims made if
any and shall report to CERT-Tn as well as upload information on ISAC-Power Portal,

Article 11 Cyber Crisis Management Plan(C-CMP)

a) The Responsible Entity shall prepare a Cyber Crisis Management Plan and submit to
their sectoral-CERT for review with intimation to Ministty of Power/CISO-MoP.
Responsible Entity shall update their C-CMP on the basis of comments made by
sectoral-CERT and then submit for vetting to CER'T-In. The C-CMP shall be updated
once again 10 include the observations made by CERT-In belore seeking approval of
Board of Directors for implementation of C-CMP.

b} The Responsible Entity shall ensure that the C-CMP is reviewed at least annually. The
CISO shall ensure that all changes are made in C-CMP only with (he due approval of
Board of Directors and the changes made in C-CMP have been communicated through
a verifiable means (o all the concerned Personnel of the Responsible Entity.

¢} The CISOs shall be the custodian of all the cyber security relaled documents
including Cyber Crisis Management Plan, Risk Treatment Plan, Statement of
Applicability of controls, and compliance to regulator’s requirement.

d) The CISO shall be accountable for ensuring enforcement of C-CMP by Information
Security Division of the Responsible Enfity, during a cvber-crisis, as and when
declared by the designated Officer. (refer Article 10(d))

Article 12: Sabotage Reporting%s

a} The Responsible Entity shall incorporate procedure for identifying and reporting of
sabotage in their Cvber Security Policy within 30 days from issue of the Guidelines,
or grant of licence under the appropriate legal provisions to the Responsible Entity.

b} The CISO shall be held liable for non-reporting of identified sabotage(s) as per
procedure laid for identifving and reporting of sabotage in the Cyber Security Policy
of the Responsible Entity.
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¢} The CISO shall prepare a detailed report on disturbances or unusual occurrences.
identified, suspected or determined to be caused by sabotage in the Critical System of
the Responsible Entity, and shall submit the report to the Sectoral CERT as well as to
CERT-In within 24 hours of its occurrence.

d) The CISO shall submit to NCIPC within 24 hours of gccurrence the report on every
sabotage classified as cyber incidents(s) on "Proiected System”.

g} The CISO upon occurrence on every sabotage shall take custody of all log records as
well as digital forensic records of affected Cyber Assets, Intrusion Detection System.
Intrusion Protection System. SIEM and shall preserve them for at least 90 days and
shall make them available as and when called vpon for investigation by the concerned
Agencies,

%Dsturbances or unusual occurrences, suspected or determined to be caused by
sabotage.

Sabotage e.g. can be a forced imrusion in un-manned/'manned facility and taking
control of operation of Critical System through a communicating device.

Artficle 13 Security and Testing of Cyber Assets

a) The Responsible Entity shall ensure security of all in-service phase as well as standby
Cwber Assets through regular firmware/Software updates and patching, Vulnerability
management. Penetration testing (of combined installations), securing configuration,
supplementing security controls. CISO shall maintain details of update version of each
firmware and software and their certification if received from OEMs.

b) The Responsible Bntity shall carrv ouf regularly Vulnerability Assessment of all
Cyber Assets pwned or under their control. 1If 8 Cyber Asset is found vulnerable to
any exploits or upon any patch updates or major configuration changes. then further
Penetration Testing may be carried out offline or in a suitably confligured laboratory
test-bed to determine other vulnerabilities that may have not been identified so far,

¢} The Responsible Entity shall specify security requirement and evaluation criteria
during each phase of their procurement Process.

d) The Responsible Entity shall ensure that all Cyber Assets being procured shall
conformto the type tests asmentioned in the specification fortypetesting listed in the bid
document. Type tlest reports of lests conducted in NABL accredited Labs or
internationally accredited labs (with in last 5 years from the date of bidvpening) shall be
mandated to be submitied along with bid. In case, the submitted Type Test reparts are not
as per specification, the re-tests shall be conducted without any cost implication lo the
Responsible Entity.

e) The Responsible Entity shall ensure that all Communicable devices are tested for
communication protocol as per the ISOJIEC/IS standards listed in MoP Order No.
12/13/2020-T&R dated 8™ June, 2021(Annexure-B).

f} The Responsible Entity shall ensure that all Critical Systems designed with Open

Source Software are adequately cyber secured.

g) The Responsible Entity as a best praclise upon any incidence ol Cvber Security
Breach shall carry out cvber security tests at any lab designated for cyber testing by
Ministry of Power. These tests shall be similar to Pre Commissioning Security Test
and those essential for carrying oul Post Incident Forensics Analysis.

Article 14 Cyber Security Audit
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a) The Responsible Entity shall implement Information Security Management System
{LSMS) covering all its Critical Systems.

b) The Responsible Entity shall through a CERT-In Empanelled Cyber Security OT
Auditor shall get their IT as well as OT Svystem audited at least once in every 6 (six)
months and shall close all critical and high vulnerabilities within a period of one month
and medium as well as low non-conformity betore the next audit. Effective closure of
all non-conformities shall be verified during the next andit.

¢} The Cvber Security Audit shall be as per ISO/TEC 27001 along with sector specific

standard ISOVIEC 27019, IS 16335 and other puidelines issued by appropriate
Authority if any. These mentioned standards shall be current with all amendments if
any and in case if any standard is superseded, the new standard shall be applicable.
CISO shall ensure immediate closure of non-con formance, based on the criticality and
by means all non-conformances are to be closed before the next audit.

d)} The Responsible Entity shall ensure that CISO has all the required systems and
documents in place, as mandated by NSCS for base line cyber security avdit.
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Annexure — A

FAT & SAT

-
s

Lald

During FAT stage. the customer has to verify all tvpes test reports / certificates including
Communication protocol and security conformanee tests of the devices offered for FAT.

FAT of SCADA involves testing as a whole system in the integrated scale down set up, For
SCADA, Indian standard IS [5955; 2011 "SCADA System for Power System Applications™
provides definition and guidelines for the specification, performance analysis and application
of SCADA sysiems {or use in elecirical utilities ({or transmission & Distribution) meluding
guidance on Tests and inspections.

The SAT will be done at customer site as per the SAT document mutually agreed by buver and
supplier, For SAT also, guidance from T8 15953: 201 Tneed to be applied.

[EC &1850-10-2 Communication Networks and Systems For Power Utility Automation-
Functional testing of TEC 61850 svstems (in draft stage - CDTR) covers testing of applicationsz
within substations covering

a. A methodical approach to the verification and validation of a substation solution
. The uze of IEC 01830 resources for testing in Edition 2.1

b
c. Recommended testing practices for different use cases
d

Definition of the process for testing of [EC 61850 based devices and systems using
communications instead of hard wired system interfaces (ex. GOOSE and SV instead
of hardwired imterfaces)

e. Lise cases related to protection and control functions verification and testing.

This standard mav be used as a guidelines for FAT & SAT for Substation Automation System
(SAS) based on IEC 61830,
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Annexure-B

Annexure — ]
List of designated laboratories for cyber security conformance testing
Table -A. Field Equipment /Operational Technology (OT)
&1, Equipment Communication Pratocol Protocol Security Designated Laborstories
M., Conformance Standards Conformance
Standnrds
1 | Remote Terminal | IEC 60870-5 -101 / | IEC 60870-5-7 | Central Power Research
Units (RTLs) & 1EC 80870-5 -104 Security extengion & | Inglitute (CPRI), Prof Sir C
PLCs with [EC (Test Details Annexure 2) [EC 82351 series % Raman Koad,
communicalions (specifically TEC Sadashivanagar P O,
protocols 62351-100 parts 1 & | Bengaloru — 560080
3 Karnataka
{ Test Details
Annexure-2
2 | Intelligent LEC 61850 - 5 1o
Electronic TIEC 61850 10 CPRI
Equipment /
Mumerical ( Test Details Annexure 2}
Protection Relays /
Bay Control Units /
Bay Protection
Units, CGroteweys,
Transformer Tap
controlles’ changer,
ete, with TEC
G830
communication
protacol
3 | Smart meters with | IEC 62056 series / DLMS & | IEC 62056 series /| 1. CPRI
TEC 62056 18 153959 series and [S DNLMAS & T8 13959 2. Electrical Research and
communication 16444 series series and 15 Ted444 | Development Association
protocols { Test detdils Amexure 2) SETIOS (ERDA). ERDA Hoad,

i Test Details
Anmnexure 2)

GIDC, Makarpurs,
Vadodara - 390 010
Gujarat

1. Yadav Measurements
Put. Lid. (YMPL)
373375, R1ICO
Bhamashah Industrial Area
Fatadwas 313003

LIgaipor — Rajasthan
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Information Technology (IT) Equipment (Main / Backup / Disaster recovery (DR) Conirol Centre
! Substation control centre 1T eguipment)

AT products procured [supplisd shall have a valid Certificate of Conmon Criteria as per ISO/JEC
15408 issved by signatories of the Common Criteria Recognition Agreement (CCRA) {
www.commoncrieriaportal.org),

Impoertprocurement/supplied from vendors sourcing from prior reference countries. the Certificate for
Common Criteria shall be from Govermment Laboratories in India sceording to the IC38 scheme
operated by Ministry of Electronics and Information Technology, which is a signatory to CCRA.

https://www.commoncritaria-indta.zov.in/
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Annexure = 2

Details of tegts for various identified producis
Remote Terminal Units (RTUs) (51 No. 1 of Table — A of Annexure — 1)
Test protocol:

Utilities / manufacturers will submit the sample along with a1l the required technical documentation for
taking up testing to the designated laboratory.

Reference standards
1VIEC 60870-5-101 & [EC 60870-5-104 as applicable

2} IEC 60870-5-7 Telecontrol equipment and systems - Part 5-7: Tranamission protocals - Securily
extensions to IEC 60870-3-101 and IEC 60870-3-104 protocols (applying IEC 623531)

IVIEC 62351-100-1 & IEC 62351-100-3 and other cross referenced standards.,
Test eases

Extract from standard (TEC 62351-100-1)

The conformance test cases are divided into four clauses:

— Clause 5: Verification of configuration parameters. This clause contains the configuration
parameters affzcting the message contents and/or the protocol behaviour.

— Clause 6: Verification of communivation. The goal of this clause is 1o verify that Device Under Test
(DUT}) is able to implement the security extension messages as described In IEC TS 60870-5-7,

— Clause 7: Vedfication of procedures. The goal of this clause i3 1o verily that DUT iz able 1o execute
the security extension procedures as described in IEC TS 62351-5.

— Clause 8: Test resull chart, This clause containg the resulis of the test cases listed in Clauses 6 and
7 for each supported value of the configuration parameters listed in Clause 3.

Thetest cases are organized in tables. They are numbered: their nombering svntax is: Subclaose number
(where the Table ig located) + test cage number.

[n the column ‘reference’ each test case has a direct reference to [EC TS 62351-5 ar [BEC TS 60870-5-
7 where the clause under test is defined.

Test cases are mandatory depending on the deseription in the column *Required’. The following
situalions are possible;
M= Mandatory test case. The test iz referencing a clause that iz mandatory 1n TEC TS 62351-5 or
TBC T8 60870-5-T.

Proteeo] Information Conformance Statement (PICS) %, x = Mandalory test case i the
functionality is enabled in the PICS (by marking the applicable check box), with a
reference to the section number of the PICS (x.x),
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Conlormance testing of security extension procedures
The security extension procedures can be summarized as (ollows:
—  Dzer management
— Update key maintenance
—  Session key maintenance
— Challenge/Beply authentication

—  Agpressive Mode suthentication

Extract from standard (IEC 62351-100-3)
TEC 62351-3 defines the requirements related to the authentication/encryplion protocol, procedures and
methods to be implemented at TCP/IP (transport) level.

The conformance 1est cases are divided into thiee clauses:

» (Clause 5: Verification of configuration parameters. This clavse contains the parameters specified
by the standards referencing TEC 62351-3 (see [EC 62351-3: 2004/ AMD1:2018. Clause 7) and
affecting the protocol behaviour.

» Clause 6: Verification of IEC 62351-3 requirements. The goal of this clavse is to verifiy that DUT
is conformant to the requirements of the IEC 62351-3.

o Clause 7; Test result chart, This clavse contains the results of the test cases listed in Clavse 6 for
each supported value of the configuration parameters listed in Clause 5.

The test cases are orgatized in tables. They are numbered, their numbering syntax i3: Subclavse number
(where the table is located) = test case number.

In the column ‘Reference” sach test case has a direct reference 1o TEC 62351-3 where the clause under
test is defined. PICS or Protacol Implementation eXtra Information for Testing (PIXIT) could be found
in the *Reference” column for some test cases whenewver the execution of the test case shall take into
account specific parameler values declared in the PICS or PTXIT of the DT,

Test cases are mandatory depending on the description in the column ‘Reguired’. The following
siluations are possible:

M = Mandatory test case. The test is referencing to a clause that is mandatory in ITEC 62351-3,

PICS

or

PIXIT = Mandatory test case if the functionality is enabled in the PICS or PIXIT by marking the
applicable check box or declaring the applicable value.
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Intelligent Electronic Devices (IEDs) (51 No. 2 of Table — A of Annexure — 1)

Utilities / manufacturers will submit the sample along with all the required technical documentation for
teking up lesting to the designeted laboratory.

Reference standards

IBC 61830 series

Specifically TEC 61850-5, TEC 61850-6. TEC 51830-7, TEC 61850-8. TEC 61850-9 and TEC 61850-10
Test cases

Communication protocol conformance as per [EC 61850 -10. This part of standard defines methods
and ebsiract test cases Tor conformance testing of client, server and sampled values devices vsed in
poveer ulility antomation systems, the methods and absiract 1est cases [or conformance testing of
engineering tools used In power utility automation systems, and the metrics to be meagured within
devices according to the requirements defined in [EC 61850-3. Further this part of standard specifies
gtandard techniques for testing of conformance of clieat, server and sampled valve devices and
engineering tools, as well as specific measurement techniques to be applied when declaring
performance parameters. The use of these techniques will enhance the ability of the system integrator
to integrate [ED= easily, operate [EDs correctly, and support the applications as intended.

Smar{ Meters (SI. No. 3 of Table — A of Annexure —1)

Utilities / manufacturers will submit the sample along with all the required technical documentation for
taking up testing to the designated laboratory.

[EC 62056 series of siandards (Electricity metering data exchange — The DLMS/COSEM suite)
specifies details of communication protocel requirements, conlormance lesting and security
requitements. The Part 5-3 (DLMS/COSEM application layer) specifies the DLMS/COSEM
application laver in terms of siructure. services and protocols for DLME/COSEM clients and servers,
and defines rules to specify the DLMS/COSEM communication profiles. Tt defines services for
establishing and releasing application associations. and data communication services for accessing the
methods and atiributes of COSEM interface objects, defined in [EC 62036-6-2 vsing either logical name
(LN} o short name (SN} referencing,

Clause 5 and sub clauses specifies security requirements. Il cover security coneepts, Identification and
authentication, Cryptographic algorithms, Cryptographic kevs — overview, Key used with symmetric
key algorithms, Keys used with public key algorithms and Applying cryptographic protection.

Note: All above referred standards shall be latest with amendmends if any at the time of sobmission of
saraple(s) for testing,
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Annexure — 3
Testing Criteria
1) Supply from Trusted Sonrces
The sample size shall be as specified by CEA as per the approved criteria for Trusted Vendors
2} Supply from other than trusted vendors

The sample size shall be shall be 5% of the supply lot / ordered quantity (minimum cne). The
manufacturer shall submit request to  the Nodal agency along with wvendor's [ manufacturer’s
cerfifications for supply chain management svstern practices and secure product development process
implementations based on any one ar more of standards ISO /IEC 27036, IS0/ IEC 20243, EC
62443 for verification.

After serotiny of vendor’s / manufacturer’s cerifications the supplier / utilities shall be asked o submit
product to the designated laboratory for communication and cybsar security conformance testing.

The supply lot shall stand rejected on failure o comply with the test requirements.
3) Supply from prior reference countries

The utility shall obtain prior permission from the Government of India for importing the prodoet /
gystem fiom prior reference couniries.

The sample size shall be shall be 10 % of the supply lot / ordered quantity (minimum one). The
manufacturer shall submit request to  the Nodal agency along with wendor’s / manufacturer’s
certifications for supply chain management systern practicgs and secare product development process
implementations based on any one or more of standards IS0 /TEC 27036, 1SO / TEC 20243, TEC 62443
for verification.

After scrutiny of vendor's / manutacturer’s certifications the supplier / utilities shall be asked to submit
product 1o the designated Government / Government controlled Auwtonomous laboratory for type 1esis
(Annexure — 4} and communication & eyber security conformance testing.

The supply lot shall stand rejected on failurs to comply with the test requirements,
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Annexure — 4

Type Tests

Products imported from prior reference countries shall also undergo type testing as per following
standards in addition to communication protocol and security conformance testing at the designated
Government / Govemment controlled Autonomous laboratory!

Twpe test standards for RTUs

1

£

IEC 60870-1-2:1989 Telecontrol equipment and systems. Part 1: General considerations.
Section Two; Guide for specifications,

[EC 60870-2-1:1995 Telecontrol equipment and systems - Part 2: Operating conditions -
Section 1: Power supply and electromagnetic campatibility.

EC 60570-2-2:1996 Telecontrol equiprent and systems - Part 2: Operating conditions -Section
2: Envircnmental conditions (climatic, mechanical and other non-electrical influences).

[EC 60870-3:1980 Talecontrel equipment and sysiems. Part 3: Interfaces (elecirical
characleristics)

Type test standard for TEDs / Numerical Protection Relays / Bay controls uniis

[EC 61830-3: 2013, Ed. 2 Communication networks and systems foi power utility eutomation
— Part 3: Geneial requirements.

Type test standards for Smart meters

L
2.

Nobe:

ta

IS led4d4: 2015 AC static direct connected watthour smart meter class | and 2 — Specification,
18 1oddd Part 2: 2017 AC static trangformer operated watthour and var - Hour smart metees,
clags 0.2 8,05 5 and 1.0 S: Part 2 specification transformer operated smart meters,

All above referred standards shall be latest with amendments if any at the time of submission
ol sample(s) for testing,

Type fests penerally covers functionality, environmental, mechanical. EMI/ EMC and slectrical
salety related tests,
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Annexure-A/6
REF NO.: OPP-20-3606718 _ HITACHI

Inspire the Next

To,
NTPC Mouda Dt: 16/11/2024
Nagpur-441104

Sub: Upgradation of obsolete window 05 will reduce the risk of Cyber security issues.
Dear 5ir,

With reference to above mentioned subject and our telephonic discussion for Upgradation of ABB make MicroSCADA Sys-
tem at your staticn which is presently working on obsoleted Microsoft window.

We would like to bring to your kind notice that as per latest Notice issued by Ministry of power dated 02-07-2020.
regarding Security, Integrity and reliability of the strategically important and critical power supply system and network
mainiy arises due to cyber threat.

¥You may download copy from attached Link below.
(https://powermin.nicin/sites/default ffiles/webform/notices /ORDER. pdf)

Asyou know, window 05 XP & 7 are declared obsolete by Microsoft and they are not releasing patches to fix vulnerabili-
ties for these 05 which will lead to systems are not fully secured toward |atest oyber security requirements and are vul-
nerable to cyber-attacks through malware / Troians etc., This issue need to be addressed by PowerGrid as notified in the
order from Ministry of Power.

Older versions of MicroSCADA are built on some of the technologies such as dot-net framework based on Windows
XP/7 platforms. These older versions of MicroSCADA are already now in “Limited” phase of their life cycle meaning;
only limited support is available from ABB for such versions. In view of this, we strongly recommend upgrading Mi-
croSCADA to the latest version i.e., MicroSCADA 10 which complies to Cyber security requirements.

Apart from exposing your valuabla assets to unnecessary high cyber security risk, the impact of not upegrading Windows
XP/7 would siso heavily decrease the system availability for the following main reasons:

1. |ssues with replacement of defective hardware parts: Compatible Device drivers for new hardware (example:
new Metwork interface Card that are available in market today) will not be available in older Windows XP/7 PC

2. Availabifity of compatible hardware spares parts for old PCs may be scarce 2. g, DDR2 memary.

3. In the event of Windows O5 crash, activation of outdated Windows 05 after re-instzliation is not supported by
Microsoft

4  No support for fixing issues in other softwarg running an Windows XP/7 PCs such as NMS5, SNMP-DPC, M5 Dffice,
IED tools, etc.,

Hence once aging we reguest you kindly review the above notification and do necessary action on the same.

For Hitachi Energy India Limited

Dhigikally sgnend by pomndurang nanuishichienerpy .com
24 cn= st eiihitnchiden 'y =itk
™ gy Lt ous sy ey U
Dl 203: 1116 17528 05307

Mr. Pandurang Narute,

Sernvice Sales Specialist — Gnd Automation

Hitachi Energy India Limited

Registered and Corporate Office: Local Address:
8% Floor, Brigade Opus, 70401, 5B-106 & 103, 5 Fioor, WeWork Raheia Platinum. Sag
Hodigehalli Main Road. Bengaluru - 560 082 Baug Road, OF Andheri-Kurla Road, Marol, Andher {E).
Fhone: DE0C 63473700, 080 22041800 40058 Mumbal

Cih: L31804HAZ018PLT 121507

www hitachienergy.comiin 217 ® Hitachi Energy



MicroSCADA 9.3/9.4 upgrade to MicroSCADA 10.x - List of features/benefits:

{piease corelate with existing license, version, configuration for applicability of any features)

1. Support for latest Windows: Latest version of Micro5CADA enhances the life of the Substation
Automation system by supporting Microsoft Windows 10 & Windows Server 2019 operating
systems.

2. IEC 61850 Ed2 Support: Latest version of MicroSCADA is IEC 61850 Ed. 2 & 2.1 compliant. With

this latest version it is possible to integrate existing Ed.1 |EDs/devices and future Ed.2
IEDs,/devicas.
MicroSCADA now supports setting substituted values in the IEDs. If the |IED supports substitution,
the object’s Control Dialog will have a new tab for setting substituted wvalues [This needs
configuration in MicroSCADA). The Control Dialogs for switching devices now also recognize
objects in the test mode and in this mode, test commands can also be issued. MicroSCADA can
now also recognize control commands originating from another |EC 61850 client and present
these in the event list. This feature is based on the Service Tracking events from the |ED in
guestion.

3. IEC 60870-5-101/104 Security extensions: The |EC 60870-5-101/104 communication protocols
have been extended with security features according to |IEC60870-5-7 which in turn is based on
IECE2351. The support includes secure authentication according to IEC62351-5 as well as
communication encryption based on [ECE2351-3. The encryption is applicable only for IECB0870-
5-104,

The new security features are available both for master and slave variants of the protocols.

4, SNMP support: SNMP is included within MicroSCADA as an option for device supervision. Devices
supporting SMMP like Ethernet switch, GPS etc., can be monitored from MicroSCADA.

5. Workplace session restoration after HSB switchover: The workplace handling at Hot Stand-by
switch-over is improved so that the workplaces can be fully automatically restored to correct
displays and layouts. This functionality can be achieved using Remote Deskiop Services
(previously Terminal Services) and the OpenRemoteDesktop facility.

6. Measurement Reports and Trends Display -Graphical View: Curve highlighting: Curves and their
associated Y-axis can be highlighted (inversed color blinking) for a short time when the object is
selected in the legend. This helps to locate the selected curve in the graph. Also, it a curve is
selected in the graphical area the associated legend line will be selected.

7. Process Display object highlight: Clickable objects are now highlighted with a frame when the
mouse hovers on top of the object. This function must be activated in the Display Builder. The
colors and frame size can be configured.

8. Control Panel: The control panel has been completely revised. The main functionality of Control
Panel can be divided to four parts:
a. SYSB600 service activation and supervision
b. Application, process and service monitoring
c. Base system configuration

Page 10f3
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10,

11,

12

13.

14,

15,

185,

17.

18,

19,

d. License handling

Backup in Control Panel: The S¥5600 Control Panel now includes a convenient way to take disk
backups. The disk backup can be taken during system operation.

Hot-Standby optimization: several improvements have been implemented to enhance the
functionality and performance of Hot-Standby functionality. The time taken for Standby systam
to get ready has been substantially reduced.

Workstation-specific role selection: Now you can define the user roles per workstation. For
example, operator role can only be used at the one control room workstation or the Administrator
and Engineering roles can only be used at the other workstation.

Single login mode for stricter user session policy: The single login mode means that defined usars
can only have one active session at a time. If the user with the single login mode activated tries
to open several sessions, the system will deny subsequent login attempts after the first one. With
this feature, the administrator can enforce a stricter user session policy.

Area of Responsibility [AoR): The process can be divided into freely defined areas {i.e. voltage
levels, bay or sub-systems) in order to allow operators to have different roles per area. AoR
incorporates Exclusive Access Rights, where the system ensures that there is only one operator
with control authority at a time for a particular area.

Windows S50 user mapping: Now it is possible to map credential of 550 account to MicroSCADA
user account. Single Sign-On user account is blocked for local login access.

Anonymous user: Logs in an “anonymous” user automatically when the Workplace (Monitor Pro)
i= started. It has one pre-defined role with configurable access rights. When the anonymous user
is logged in, another user can also log in, for instance to perform some control operations.

Security Compliance Tool: Easily install Windows security configuration with a graphical user
interface. Engineer can select the security features to harden Windows operating system for
better control over the settings compared to using scripts.

Encryption of SY5-5YS Communication: Mow protecting the communication from i.e. sniffing and
tampering of the traffic. The secure communication between 5YS600 nodes (e.g. Hot-Standby
systems) is based on the TLS protocol and public key cryptography-based authentication.

TLS support in DR collection: Now new MicroSCADA |EC 61850 Client supports disturbance
recording transfer and TLS (Transport Layer Security) up to version 1.3,

Extended Central User Account Management (UAM): Besides local now the UAM function works
in two modes: local and central. In the new central mode, Central Account Management (CAM]
function is used for user authentication, -data management and password policy management,
whilst role management, authorization management and authorization are handled by Station
level MicroSCADA.

Page 20f3
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20.

21,

22

23.

24,

25.

26.

27.

8.

Role Based Access Control: The revised User Account Management tool supports defining roles
and assigning them to the user accounts. Defining roles for the users directly allows a fast and an
easy way of maintaining permissions of multiple same level users,

User Activity Logging: For improved security, user session and user account events management
are separated from other types of events. User activity events go now under cyber security events,
where they are stored securely and require a dedicated viewer that obliges specific access rights.

Improvements in Security Compliance Manager: The Security Compliance Manager (SCM) has been
enhanced with improved functionality. The SCM can now produce reports both for the baselines
{recommended security settings) and for the audit (differences between the recommended and the actual
settings). Security Compliznce Manager (3CM) now includes security baselines for Windows 10 and
Windows Server 2019.

Improved password protection: User account cannot be modified or deleted without proper
accass rights.

Enhanced password policy: Administrator can define password policies for a minimum
complexity of the passwords.

Auto-logout after inactivity: Avoid leaving user sessions open by mistake in Pro Workplace.

Automated registration of username: The event history registers the username for all operations
initiated by the user. The username can be shown In a separate column In the event list.

Alarm Generation from Low Warning and High Warning Limits: High Warning (HW) and Low
Warning (LW} limits can be configured to generate alarms for analog input objects.

Control supervision: It is possible to activate a control supervision for the Power Process switch devices.
This means that when the control supervision is enabled, an event {and alarm) is generated if the switch

indication is not received before the timeout is elapsed. The timeout starts to run after the execute
command has been sent.

Page 30of3
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Annexure-A/7

Honeywell
MINUTES OF MEETING
HPS SYSTEM
CUSTOMER : - NTPC, MAUDA (2X500MW) PROJECT: - NTPC, MAUDA SWITCHGEAR SCADA
END USER : - NTPC, MAUDA (2X500MW)
[PROJIECT PO NO.: - 4000323399-046-1035 Date : 29.12.2023 || PROJECT INP: - |
| DURATION: - 18" JAN 2024 TO 19" JAN 2024 || MOM DATE: - 19" JAN 2024 |
MOM LOCATION: - NTPC, MAUDA WRITTEN BY: - AVINASH SINGH
[ DOC NO.: - NTPC MAUDA-MOM-01 || TOTAL SHEETS : - 6 PAGES |
ATTENDENTS SIGNATURES

| || MR. NARAY AN REDDY - M/s NTPC WW‘ | 21
2 || Mr. RAHUL KUMAR — M/s NTPC P 1900084
3 || Mr. AVINASH SINGH — M/s HAIL NW}% (1ol 11}
4 -
5
6
7
CC TO: - REMARKS: -
Honeywell Automation India Limited Format No.SPRD-208-F2, Rev.0

* Please filf in all the columns appropriately
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Honeywell

MINUTES OF MEETING
HPS SYSTEM
Sr.No. DESCRIPTION OF DISCUSSI ON ACTION BY DUE DATE
1 M/is HAIL engineer Mr. Avinash Singh visited NTPC Mouda Site || Info NA

from 18th Jan 2024 to 19" Jan 2024 for attending SCADA
System And Survey For Upgradation of Software of SCADA
System,

2 Following activities are completed during this period: Info NA

1) Checked the Hardware healthiness of all the 4 Nos. of
Data Concentrators

2) Checked the Software healthiness of all the 4 Nos, of
Data Concentrators

3} Checked the communication from Data Concentrator to
numerical relays.

4) Checked the communication between Data
Concentrator and DDCMIS

3 Test Report of the Hardware checks conducted during this visit: || Info NA
a} SERVER CABINET SVR-DC#01:
1) Data concentrator - Not working.
2) Ethernet Switches — Ok.
3) 17" Flip type Monitor = not working.
4) GPS — not working.
5) DI Card — Ok.
8) 24V DC Power Supply — Ok.

b) SERVER CABINET SVR-DC#02:

1) Data concentrator - DC not working as per
requirements and DVD Drive is not working.

2) Ethernet Switches — Ok,
3) 17" Flip type Monitor — Ok.
4) DI Card -Ok.
5) 24V DC Power Supply — Ok.

c) SERVER CABI SVR-DC#03:
1) Data concentrator — Not working.
2) Ethemet Switches — Ok.

Honeywell Automation India Limited Ew-fﬁzmm Nio.8PRD-208-F2, Rev.0

¥ Please fitl in ali the columns appropriately ‘Ci
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Honeywell

MINUTES OF MEETING
HPS §YSTEM

Sr.No, DESCRIPTION OF DISCUSSION ACTION BY DUE DATE

3) 17" Flip type Monitor — Not working.
4) DI Card - Ok.
§) 24V DC Power Supply — Ok.

d) SERVER CABINET SVR-DC#04:

1) Data concentrator - DC not working as per
requirements and DVD Drive is not working.

2) Ethernet Switches — Ok.
3) 17" Flip type Monitor — Ok.
4) DI Card - Ok.
5) 24V DC Power Supply — Ok.
4 Test Report of the Software checks conducted during this visit: || Info NA
a) SERVER CABINET SVR-DC#O1:

1) Operating System — Not working.

2) Experion PKS Software — Not working.

3) |IECBE1850 Communication = Not working.

4) Modbus Communication — Not working.
5) Microsoft office — Not working.
6) Antivirus Software — Outdated
b)  SERVER CABINET SVR-DC#02:
1) Operating System — Ok, but too slow.

2) Experion PKS Software — Ok, but some time its
hang.

3) IEC61850 Communication — Ok, but some time
its hang.

4) Modbus Communication — Ok.
5) Microsoft office — Ok.
6) Antivirus Software — Qutdated
¢)  SERVER CABINET SVR-DC#03:

Honeywell Automation India Limited Format No.SPRD-208-F2, Rev.0

* Please fill In all the columns appropristely W T\U’ﬁ?
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Honeywell

MINUTES OF MEETING
HPS SYSTEM

SrNo. DESCRIPTION OF DISCUSSION ACTION BY DUE DATE

1) Operating System — Not working.
2) Experion PKS Software — Not working.
3) IEC61850 Communication — Not working.
4) Modbus Communication — Not working.
§) Microsoft office — Not working.
6) Antivirus Software — Outdated
d) SERVER CABINET SVR-DC#04:
1) Operating System — Ok, but too slow.

2) Experion PKS Software — Ok, but some time its
hang.

3) |IEC61850 Communication — Ok, but some time
its hang.

4) Modbus Communication = Ok.
5) Microsoft office — Ok.
6) Antivirus Software - Outdated

5 It was observed that Hard disk capacity for all the data || Info NA
concentrator was full and the system becomes very slow

6 All the relay communication from Data Concentrator to||Info NA
numerical relays tested and the result found that some switch
boards relay not pinged up to dc server. Details of switchboards
which were not in working condition are:-

1) Ring 1: UB and SA switchboards

2) Ring-2: UA and UB

3) Ring-3: ASP 1

4) Ring-4: SWYD swar, FO cable cut for st-1 HCSD

HAIL requested NTPC to recheck all the numerical
relays communication from Data Concentrator panel and
take the necessary action to restore the communication
if anything (for ex: LAN Cable, Relay LAN port or FO

Honeywell Automation India Limited Format No.SPRD-208-F2, Rev.0

* Pleasa fill In all the coliimns appropriately
i
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Honeywell

MINUTES OF MEETING

HPS SYSTEM
SrNo. DESCRIPTION OF DISCLUSSION ) ] ACTION BY DUE DATE
Cable cut) found faulty.
7 Honeywell recommendation: Info NA

Software version installed in the present Data Concentrator
System is outdated and HAIL recommends for upgrading the

system.

The hardware and the software, including the operating
systems, installed at this site are now obsolete and there is no
support from OEM for these because of the obsolescence.

llowing are the advantages of U ding th

1.Data Concentrators with new hardware is easy to use.

2.RAM and Hard disk capacity is more in the new System, and
it will resolve the problems of hanging of Data communication to
DDCMIS permanently.

3.There was no support from the Microsoft for the existing
Operating System (Windows Server 2008) provided in the Data
Concentrator Server.

4.Upgraded system shall be provided with IEC61850 Edition 2.

5.Data Base creation for the numerical relays will becomes
easy in the Upgraded system,

6.Fault finding for the numerical relay communication is easy
with the Upgraded system.

7.Preparation of Single line Diagrams and other HMI pages are
easy with the Upgraded system.

8 Dynamic linking is easy with the Upgraded system.

9.There is no Technical Assistance Center (TAC) suppert at
Honeywell for the present version of Software installed at this
site. So new upgradation of hardware and software will help in
providing Technical assistance in case of any problems.

Info NA
8
Following Material identified as requirement for the upgradation
software and hardware of the Switchgear SCADA System for
UNIT-1 & UNIT-2.
Honeywell Automation India Limited Format No.SPRD-208-F2, Rev.0

* Please fill in all the columns appropriately W{\Eﬂ’/
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Honeywell

MINUTES OF MEETING
HPS SYSTEM
Sr.Na. | | DESCRIPTION OF DISCUSSION ACTION BY DUE DATE

S5 No | Description of Material Qty | Unit

1 Data concentrator servers 4 Nos

2 Engineering Work Stations 2 Nos
(CPL, Monitor, Mouse and
KeyBoard)

3 Operator Work Stations o 2 Nos
{CPU, Manitor, Mouse and
KeyBoard)

4 GPS(GPS Receiver, Antenna and | 1 No
100meter cable from antenna to GPS
recelver)

'5 | IECB1B50 Complied Ethernet Switch | 8 Nos
with 24Mes 10/100Mbpe Cu Port +
ZMos of 1000MBPS SMFO Forts (if
necessary)

6 Cats LAN Cable (1Bundle of | 1 Mos
J05matars)

T FJ45 LAN Conneclors 50 Mos
{Compatible to CATE Lan Cable)

HAIL 27.01.24
9 Offer for upgradation of SCADA system along with new system
architecture will be submitted by HAIL to NTPC within one week
time.

10. || HAIL Engineer left the site on 19™ Jan 2024. M/s Honeywell will
charge BOQ for two days.

W o >4 &ltx’
G4 k AN /
W I;ETPC Mis HAIL
(ot O

Honeywell Automation India Limited Format No.8PRD-208-F2, Rav.0
* Piaase fill in all the columns appropriately
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Annexure-A/8

MINUTES OF MEETING BETWEEN NTPC AND BHEL REGARDING TG END-WINDING

VIBRATION MONITORING SYSTEM (EWVMS) ON 31.08.2022

BHEL Haridwar NTPC
Mr. Rajesh Ranjan, AGM-ISE, CPL & GRI Mr. B.K. Singh, Ex ED-NTPC
Mr. Debabrata Nanda, DGM-NTPC/CC-0S

Mr. R.C. Sharma, AGM-EME
Mr. Anirudh Tijare, AGM-ISE, CPL & GRI Mr. Sumit Bag, Sr. Mgr, NTPC Vindhyachal

Mr. Rajnish Gupta, AGM-CIE

Mr. A.K. Goyal, SDGM-EME

Mr. Satish Kumar, SDGM-CIE

Mr. Ajay Kumar Gupta, DGM-EME

Mr. R.S. Dewangan, S5r. Mgr-EME

Mr. Minkosh Kumar, Sr. Mgr-1SE

Mr. Avinash Kumar Akela, Dy. Mgr-GRI

NTPC informed the incident of Ramagundam-7, regarding the flashover in the junction box having
termination of end winding vibration monitaring cable, during the checking of the interturn
protection before synchronisation, in current overhaul in Aug-2022. On investigation, the braiding
used for holding the sensor on the bar ends was also found charred. In view of the boxed up
condition of the generator, it was decided ta remove the charred braiding along with the sensors &
to isolate the signal cable from rest of the sensors and go ahead for synchronisation, without End

Winding Vibration Monitoring System (EWVMS),

In reference to above, BHEL informed that the charring of the braiding might have occurred due to
flashover between bar head and the metallic sensor/signal cable through the braiding. The
piezoelectric EWV monitoring system consists of Piezo-electric Accelerometers which are
essentially of metallic structure. To make itsuitable for the normal operating voltage levels inside
the machine, the piezo-electric accelerometers are mounted only on neutral/near neutral locations
which have very low voltage. The creepage path for vaoltage Is further increased by introducing
sensor mounting on special type of base plate.

Such types of Piezo-electric Accelerometer based End Winding Vibration Measurement System have
been running on many power plants across the country satisfactorily in general. However, the
system does have certain limitations like:

- No high voltage associated testing during overhauling Is possible with the EWVMS probes

connected.
- Though the accelerometers are mounted on neutral/near neutral locations which have very

low voltage, but during ground fault cOnditions it may experience higher voltages, which
may damage the monitoring systerm.

el ) eraerarz
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As such, it has been decided teo use state-of-art Fibre-Optic-Accelerometer (FOA) based end-winding
vibration monitoring systems which is now almost universally being used by all major QEMs
including Siemens. FOA based system has no metallic parts inside the generator, thus it can be
mounted on any location of the stator overhang windings. BHEL has started offering the FOA based
EWVMS for new projects, based on project requirements, including NTPC generators like 5S00MW
Vindhyachal stage-V and Unchahar stage-IV, Further, it is confirmed that the FOA based system can
also be implemented in the old sets as retrofit solution.

In view of the above, the short term and long term recommendations are as follows:
Short term recommendations:

- Toremove the existing piezo-electric system during overhauling and to operate the machine
without any measurement of end winding vibratians,

Long term recommendations:

To go for implementation of installation of FOA based EWVM System for old sets to replace
existing system with Pieza-electric Accelerometer.

{BHEL) (NTPC)

M\Dq\wn, ELJL—XL// na®)

Baanesss . F e

Xj o 11,
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Annexure—A/9
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eI W

Che Gazette of India
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MINISTRY OF ENVIRONMENT, FOREST AND CLIMATE CHANGE

NOTIFICATION
New Delhy, the 31zt December, 2021

8.0. 5481(E).—Whereaz by wnctification of the Government of India in the erstwhile Ministry of
Environment and Foreats vide 8.0.763 (E), dated the 14% September, 1099 as amended from time to time, the Central
Government issued directions for restricting the excavation of top soil for manufacturing of bricks and promoting the
otifisation of fly @sh in the manufactoring of building materials and in constroction activity within a specified radios of
three hundred kilometres from the coal or lignite bazed thermal power plants:

And whereas, to implement the aforesaid notification more effectively based on the polluter pays principle
(PPP) thereby ensuring 100 per cent utilisation of fly azh by the coal or lignite based thermal power plants and for the
sustainability of the fly ash management system, the Central Government reviewed the exizting notification; and
whereas environmental compensation needs to be mtroduced based on the polhrter pays principle;
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And whereas, there is 2 need to conserve top soil by promoting manufacture and mandating vse of ash based
products and boilding matenials i the construction sector;

And whereas, there iz a need to conserve top soil and natural rezources by promoting vtilisatton of azh in
road laying, road and flyover embankments shoreline protection measures. low Iyving areas of approved projects,
backfilling of mines. as an alternative for filling of earthen materials;

And whereas, it 1z necessary to protect the environment and prevent the domping and disposal of fly azh
discharged from coal or lignite based thermal power plants on land:

And whereas, in the said notification the phrasze ‘ash’, has been used which includes both [ty ash as well as
bottom azh generated from the Coal or Lignite bazed thermal power plants;

And whereas. the Central Government intends to bring oot a comprehensive framework for ash ohilisation
mecluding system of environmental compensation based on polluter pays principle;

And whereas, a draft notification on ash vtilization by coal or lipnite thermal power plants in supersession of
the notification of the Government of Indis, Ministry of Environment and Forests published in the Gazette of India,
Extra Ordinary part IT. section 3. sub-zection (1) vide 5.0.763 (E), dated the 14% September. 1999 by notification in
exercize of the powers conferred under sub-zection (1) and clause (V) of sub-section (2) of section 3 of the
Environment {Protection) Act, 1986 (29 of 1986) read with clanse (d) of sub-rule (3) of rule (3) of the Environment
{Protection) Rules: 1986, waz published in the Gazette of India, Extraordinary, Part II, section 3, sub-zection (i), vide
G5B 285(E). dated the 22nd April 2021 inviting objections and suggestions from afl persons likely to be affected
thereby before the expiry of sixty days from the date on which copies of the Garette containing the said draft
provisions were made available to the public;

And, whereas all the objections and suggestions recetved from all persons likely to be affected thereby
respect of the zaid draft notification have been duly considered by the Central Government;

Now, therefore, in exercize of the powers conferred by sub-section (1) and clause (v) of sub-zection (2) of section
3 of the Environment (Protection) Act, 1986 {20 of 1086) read with clansze (d} of sub-male (3) of mle (5) of the
Environment (Protection) Rules, 1986, and in supersession of the Notification 8.0.763 (E), dated the 1—1mﬂ-eptembﬁ,
1999 except as respect things done or omitted to be done before such superseszion, the Central Government hereby
izzues the following notification on ash wtilisation from coal or lignite thermal power plants which shall come mto
foree on the date of the publication of thiz notification. namely:-

A. Responsibilities of thermal power plants to dispose fly ash and bottom ash.—

(1} Every coal or lignite bazed thermal power plant (including captive or co-generating stations or-both) shall be
primarily responsible to ensure 100 per cent utilisation of ash (fly ash and bottom ash) generated by it in an
eco-friendly manner as given in sub-paragraph (2);

(2} The ash generated from coal or lignite bazed thermal power plants shall be vtilised cnly for the following
eco-friendly purposes, namely:-
{1}  Fly aszh based products viz. bricks. blocks, tiles, fibre cement sheets. pipes, boards, panels;
(it} Cement manufacturing. ready mix concrete;
(tif) Construction of road and fly over embankment. Azh and Geo-polymer based construction material;
(1) Construction of dam;
(v} Filling up of low lying area;
{vt) Filling of mine voids;
{(vii) Mamufacturing of sintered or cold bonded ash ageregate;
(viti) Agriculture in a controlled manner based on soil testing;

(ix) Construction of shoreline protection structures in coastal distriets;
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(=)

(x1)

()

(4)

Export of ash to other countries;

Any other eco-friendly purpose as notified from time to time.

A committes shall be constitufed pnder the chairmanship of Chairman Central Pollution Control Board
{CPCE) and having representafives from Ministry of Environment, Forest and Climate Change (MoEFCC),
Miniztry of Power, Ministry of Mines, Ministry of Coal, Ministry of Road Transport and Highways,
Department of Apricultural Rezearch and Edvocation, Institute of Road Conpgress. National Council for
Cement and Buoilding Materials, to examine and review and recommend the eco-friendly ways of utilization
of ash and make inclosion or exclusion or modification in the list of such ways a: menfioned in Suob-
paragraph (2) bazed on technological developments and requests recerved from stakeholders. The committee
may invite State Pollution Control Board or Pollution Control Committee, operators of thermal power plants
and mines cement plants and other stakeholders a2 and when required for this purpose: Based on the
recommendations of the Committee, Ministry of Eavironment Forest and Climate Change (MoEFCC) may
publizh snch eco-friendly purpoze:

wvery coal or lignite based thermal power plant shall be responsible to stilise 100 per cent ash (fly azh and
bottom azh) generated during that vear, however, in no caze shall otilisation fall below 80 per cent in any
vear, and the thermal power plant shall achieve average azh uhlization of 100 per cent in a three years evele:

Provided that the three years cycle applicable for the first time 13 extendable by one year for the
thermal power plants where ash whilization 45 in the range of 60-80 per cent and two years where ash
utilization iz below 60 per cent and for the puspose of calculation of percentage of ash wotilisation. the
percentage guantity of utilisation in the vear 2021- 2022 shall be taken mnto account as per the table below:

Utilizsation percentage: of thermal | First compliance Cycle to | Second compliance eyele
power plants meet 100 per cent utlization onwards. to meet 100 per cent
utilisation

=80 per cent 3 years 3 years

60-80 per cent 4 years 3 years

<0 per cent 3 years 3 years

Provided forther that the minimnm otilization percentage of 30 per cent shall not be applicable to the
first vear and first two yearz of the first compliance cyele for the thermal power plants under the utilisation
category of 60-80 per cent and <60 per cent, respectively.

Provided alzo that 20per cent of azh generated in the final vear of compliance cycle may be carried
forward to the next cyele which shall be vtilized in the next three vears cvcle along with the ash generated
during that cycle.

The uvnutilized -accumuplated ash ie. legacy ash, which iz stored before the puoblication of this
notification shall be wtilised progressively by the thermal power plants in such a manner that the utilization
of legacy azh shall be completed fully within ten years from the date of publication of this notification and
thiz will be over and above the vtilisation targets prescribed for ash generation through current operations of
that particular yvear:

Provided that the mimwwwom quantity of legacy ash in percentage: az mesntioned below shall be
otilized during the corresponding vear and the minimum quantity of legacy ash is to be caleulated based on

the annual ash generation as per installed capacity of thermal power plant.

17 Vg 3% _1p%

F

1ear from date of publication

[Utilisation of legacy azh (in percentagel|At least 20 per cent  [At least 33 per cent |At least 30 per cent
of Annual ash)
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(6)

(8)

@

(10)

(1)

Provided further that the legacy ash wvtilization shall not be required where ash pond or dyke has
stabilized and the reclamation has taken place with greenbelt or plantation and the concerned State Pollution
Control Board shall certify in this regard. Stabilization and reclamation of an ash pond or dyke ineluding
certification by the Central Pollution Control Board (CPCB) or State Pollution Control Board {SPCR) or
Pollution Control Committee (PCC) zhall be carned oot within a year from the date of publication of this
notification The ash remaining in all other ash ponds or dvkes shall be vtilised o progressive manner as per
the zbove mentioned timelines.

Note: The obligation: under sub-paragraph (4) and (3} above for achieving the azh vhlization targets shall be
applicable from 1¥ April, 2022,

Any new-as well az operational thermal power plant may be permitted an emergency or temporary ash pond
with an area of 0.1 hectare per Mega Watt (MW). Technical specifications of ash ponds or dykes zhall be az
per the guidelines of Central Pollution Control Board (CPCB) made in consultation with Central Elsctricity
Awthority (CEA) and these gnidelines zhall also lav down a procedure for annnal certification of the ash pond
or dyke on itz safety. environmental pollution, available volume, mode of disposzal. water consumption or
conservation in dispozal, ash water recvcling and greembelt, etc., and shall be put in place within three
months from the date of publication of thiz notification.

Every coal or lignite based thermal power plant shall ensure that loading, wnloading, tranzport storage and
dizposzal of azh iz done in an environmentally sound manner and that all precautions to prevent air and water
pollvtion are taken and status mn this regard shall be reported to the concerned State Pollution Control Board
(SPCB) or Pollution Control Committee (PCC) in Annexure attached to this notification.

Every coal or lignite bazed thermal power plant chall install dedicated =ilos for storage of dry fly azh silos for
at least zixteen hours of ash baszed on installed capacity and it shall be reported upon to the concerned State
Pollution Control Board (SPCE) or Pollution Control Committee (PCC) in the Annexure and shall be
inzpected by Ceatral Pollotion Control Board {CPCE) or State Pollution Contrel Board (SPCE) or Pollution
Control Committes (PCC) ffom time to time.

Every coal or lignite bazed thermal power plant (incloding captive or co-generating stations or both) shall
provide real ttme data on daily basiz of availability of ash with Thermal Power Plant (TPP), by providing link
to Central Pollution Control Board's web portal or mobile phone App for the benefit of actual user(s).

Statutory obligation of 100 per cent utilisation of ash shall be treated az a change in law. wherever applicable.

For the purpose of utilization of ash, the subsequent sub-paras shall apply —

All agencies (Government Semi-government and Private] engaged in constroction activities such as road
laying, road and flyover embankments, shoreline protection structures in coastal districts and dam: within
300 kms from the lignite or coal bazed thermal power plants shall mandatornily utilise azh in these activities:

Provided that it 13 delivered at the project site free of cost and transportation cost is borne by such coal or
lignite bazed thermal power plants.

Provided further that thermal power plant may charge for azh cost and transportation as per muomally agreed
terms, in case thermal power plant iz able to dispose the ash through other means and those agencies makes a
request for it and the provisions of ash free of cost and free transportation shall be applicable, if thermal
power plant serves a notice on the construction agency for the same.

The uotilization of ash in the said activities shall be carried owt in accordance with specifications and
goidelines laid down by the Bureau of Indian Standards. Indian Foad Conpress. Central Buoilding Bezearch
Inztitute, Roorkee, Central Foad Research Institte, Delhi, Central Public Works Department. State Public
Wortks Departments and cther Central and State Government Agencies.
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Annexure-A/10

Fwd: Urgent mail Fwd: Supply of "Eltek make charger spares for SG TG and Offsite area at
NTPC Mouda(Enquiry No. 9900217430& GePNIC Tender ID: 2021_NTPC_47839_1)-reg.

RATHORE MANISH <manishrathore@ntpc.co.in>
Thu 42272021 6:40 PM
To:Rahul Mishra TES fi% <rahulmishra@ntpocoins

Il 1 attachments (204 KB}
ds-241115.205.ds3-1-7-1.pdf:

HTeuir Heiey/ Hered],

gy,

-9 IUTS/ Manish Rathore

gy UawE (T IS 315 ) / Sr.Manager ( C&!l)

Ih?ﬂ qu= YHT TET ?;Fﬂ:ff Mouda Super Thermal Power Stafion
Tl faffesy NTPC Limited

Iﬁ?ﬂ ?Iﬂi‘ﬁﬁ‘.s’f Mouda Ramiek Road

AT -¥¥%%0%/ Nagpur —441104

————— Forwarded Message ——--

From: "Sunil.Dhyani” <5unil.Dhyani@deliaww.com=

To: "Jai Kishore Gupta® <jaikishoregupta@ntpc.co.ns

Cc: "Manish Rathore Rathore” <manishrathcre@ntpc.co.in=, "Rajib Gupta” <Rajib.Gupta@eltek.com >,
"Arvind Gupta” <Arvind. Gupta@eltek.com>, "Amit.Gautam” <Amit.Gautam@deltaww.com>, "Kiran Kumar”
<Kiran.Kumar@deltaww.com>

sent: Wednesday, April 21, 2021 3:48:02 PM

Subject: Urgent mail Fwd: Supply of "Eltek make charger spares for SG TG and Offsite area at NTPC
Mouda(Enguiry No. 9900217430& GePNIC Tender ID: 2021_NTPC_ 47839 _1)-reg.

****Secunty Advisory: This Email has been sent by a Non-NTPC mail ID from Internet. The Actual sender
determined by Security Gateway is [Sunil.Dhyanm@deltaww.com]. Please do not dick links contained in this
mail or open attachments unless you recognise the source of this email and know the conient is safe, ¥**
Dear Sir,

This is in reference to your trail mail, this is to inform that Rectifier Madule (Rectifier Madule FP2 of 24/2000
=Cd) IS obsolete however we have altemahve Rechﬁer Mc{iuie 24W1 EGDthich Is hawng mrtage hand
‘[I“ EE BU ﬂni],-r & enclosed is datasheet for your ready reference.

If that will serve the purpose, we can provide the proposal accordingly with separate quote.

So, kindly confirm if the same is ok and serves your reguirement so that we may submit the separate quote
for this Rectifier Medule.

For further clanfications, if any; please feel free to contact,

234



Thanks & Regards

SUNIL P DHYANI

Dy. Manager - Customer Support
Mob. 09313165188

-——-0rginal Message——--

From: Jai Kishore Gupia <jaikishoregupta@ntpc.coin=

Sent; Wednesday, April 21, 2021 3:40 PM

To: Sunil.Dhyani <Sunil.Dhyani@deltaww.com>

Cc: Manish Rathore Rathore <manishrathore@ntpc.co.in:; Rajib Gupta <Rajib.Gupta@eltek.com>; Arvind
Gupta <Amvind.Gupta@eltek.com>; Amit.Gautam <Amit.Gautam@deltaww.com>; Kiran Kumar
<Kiran.Kumar@deltaww.com=

Subject: Re: Urgent mail Fwd: Supply of "Htek make charger spares for SG TG and Offsite area at NTPC
Mouda{Enquiry No. 99002174308 GePNIC Tender |1D: 2021_NTPC 47839 _1)-req.

Dear sir,
Please quote for the 100% equivalent and interchnageable alternative.

I T & T
With Best Regards,

Y f3RIR 7 /JAI KISHORE GUPTA
T YE-Haa 2R s‘a:;ﬁ%sﬁ;rﬂgr.oam-c&i T, & i 91 diar / NTPC MOUDA

+91 -8275045098 (Hl/ Mob),

-—— Original Message —-

From:; “Sunil.Dhyam® <Sunil. Dhyani@deltaww,com>

To: "Jai Kishore Gupta” <jaikishoregupta@ntpc.co.in=

Cc: "Manish Rathore Rathore” <manishrathore@ntpc.coin=, "Rajib Gupta" <Rajib.Gupta@eltek.com=,
"arvind gupta” <Arvind.Gupta@eltek.com>, "Amit.Gautam" <Amit.Gautam@deltaww.com>, "Kiran Kumar”
<Kiran Kumar@deltaww.com=>

Sent: Wednesday, April 21, 2021 2:25:33 PM

Subject: Urgent mail Fwd: Supply of "Eltek make charger spares for 5G TG and Offsite area at NTPC
Mouda{Enquiry No. 99002174308 GePNIC Tender ID:  2021_NTPC_47839_1)-req.

e Secyrity Advisony: This Email has been sent by a Non-NTPC mail ID from Internet. The Actual sender
determined by Security Gateway is [Sunil. Dhyani@deltaww.com]. Please do not dick links contained in this
mail or open attachments unless you recognise the source of this email and know the content is safe, ¥+
Dear sir,

For rest of the items, we are in process and will submit the bid in time i.e. by 23rd April.
We assure you for our best service support and prompt attention, all the time.

For further clarifications, if any; please feel free to contact.
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Thanks & Regards

SUNIL P DHYANI

Dy. Manager - Customer Support
Mob. 09313165188

-——0riginal Message-—--

From: Jai Kishore Gupia <jaikishoregupta@ntpc.coin=

Sent: Saturday, April 17, 2021 12:.55 PM

To: Rajib Gupta <Rajib.Gupta@eltek.com=; Arvind Gupta <Arvind.Gupia@eltek.com>; Sunil P Dhyani
<5unilP.Dhyani@eliek.com>

Cc: Manish Rathore Rathore <manishrathore@ntpc.co.n>

Subject: Urgent mail Fwd: Supply of "Eltek make charger spares for SG TG and Offsite area at NTPC
Mouda(Enguiry No. 99002174308 GePNIC Tender 1D; 2021_NTPC_47839_1)-reg.

Dear sir,
please do needful for below mail. Please take necessary action at high priority.

I T & T
With Best Regards,

Y f3RIR 7 /JAI KISHORE GUPTA
T YE-Haa 2R éﬁaﬁ%mﬂﬂgr.o&m-c&i T, & i 91 diar / NTPC MOUDA

+91 -8275045098 (Hl/ Mob),

-—— Forwarded Message —--

From:; "Kailash Kumawat® <kailashkumawat@ntpc.co.n=

To: "rohit dube” <rohit.dube@deltaww.com>

Cc "Rajib Guptia” <Rajib.Gupta@eltek.com=, "arvind gupta” <Arvind.Gupta@eltek.com=, "Jai Kishore Gupta”
<jaikishorequpta@nipc.co.in=, "Sunil P Dhyani® <5unilP.Dhyani@eltek.com=, "Rajib.Gupta”
<Rajib.Gupta@deliaww.com=, "Jai Kishore Gupta” <jaikishoregupta@nipc.co.in>, "Manish Vasant Sathe
THY 99d 98" <mvsathe@ntpc.co.in>, "chetanaparewa” <chetanaparewa@ntpc.co.in>

Sent: Tuesday, Apnl 13, 2021 3:36:55 PM

Subject: Supply of "Eltek make charger spares for SG TG and Offsite area at NTPC Mouda(Enguiry No.
9900217430& GePNIC Tender 1D 2021_NTPC_47839_1)-reg.

Dear sir,

With reference to subject cited above, Bidder mapping has been done in favour of M/s Delta Electronics India
Pyt Lid(rohit.dube@deltaww.com).

You are reguested to submit bid.

Extended Bid submission date is 23.04.2021.

With Best Regards,

Kailash Kumawat,
sr. Manager{(C&M),
S5C WR-T,

MTPC Kawas,Surat.
MO:9413354031
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This email message (including any attachments) is confidential and may be priviledged. If you have received
it by mistake please notify the sender by return e-mail and delete the message and any attachments
immediately. Any dissemination, use, printing or copying of this message is strictly prohibited. Please note
that e-mails are susceptible to change. Delta Group Companies in India shall not be liable for the improper
or incomplete transmission of the information contained in this communication nor for any delay in its
receipt or damage to your system. Delta Group Companies in India does not guarantee that this
communication has maintamed the integrity and is free of viruses, interceptions or interferences. Further
Delta Group Companies in India shall not be liable for unauthorized commitments made by the sender

uniess it is backed by proper legal documentation
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This email message (including any attachments) is confidential and may be priviledged. If you have received
it by mistake please notify the sender by return e-mail and delete the message and any attachments
immediately. Any dissemination, use, printing or copying of this message is strictly prohibited. Please note
that e-mails are susceptible to change. Delta Group Companies in India shall not be liable for the improper
or incomplete transmission of the information contained in this communication nor for any delay in its
receipt or damage to your system. Delta Group Companies in India does not guarantee that this
communication has maintamed the integrity and is free of viruses, interceptions or interferences. Further
Delta Group Companies in India shall not be liable for unauthorized commitments made by the sender

uniess it is backed by proper legal documentation
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Jime

Ayt paloesay

Upgradation of ABT Online DSM System at Mauda STPP

The Mauda STPP ABT Online DSM is based on the first release of DSM Requlations by the CERC in 2014, The system was
designed in 2014 and commissioned in 2014, Subseguently the five CERC amendments have been implemented on the
system successfully (Dec 2014, August 2015, May 2016, fanuary 2019 & May 2019). Subseguently the DSM Regulation
2022 15 released vide Mo. L-1/260/2021/CERC Dated:14th March, 2022 and the same is implemented with subseguent
amendments to date i.e CERC No. L-1/260/2021/CERC Gazette CG-DL-E-11052024-257070 September 2024,

The Need for Upgradation of the System comes in the following key aspects that needs to be compiled with at

earliest instance.

1. The meters need upgrading as per the CEA & CERC guidelines for SAMAST. The new generation ABT Meters
have the following features (g) Auxiliary Power {b) Time Synchronization on NTP {¢) Redundant
Communication cn Ethernet and Senal (c) User configurable blocks for Tmin, 5 min, 15 mins (d) Site
Configurable CT / PT.

2. [Implementation of standalone and dedicated network for ABT meters to comply with the recommendation
i.e Data Acguisiion, Network Infrastructure, Data Concentrator and Head End System. The network
infrastructure is in accordance to the Cyber Securnty recommendations of CEA/CERC and IT polices of NTPC.

3. Upgradation of the existing SW compatible to the current Operating Systems for seamless running and 100%
availability. New Operating Systems also calls for upgrading of IT hardware.

Record of Discussions
Additional Motes if Any Additional Motes if Any
Revision History
Date Revision
Monday, 28 October 2024 Rev DO
Rey 07
Rev 02

For COSPHI Engineering India {F) Limited

@I G

Authorized Sgnatory

COS.
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Annexure-A/12

i

e wl
[ ek

Mo. 11/86/2017-Th.II
Government of India
Ministry of Power

Shram Shakti Bhawan, Rafi Marg,
New Delhi, dated the 8" QOctober, 2021

To,
1. Principal Secretary/Secretary in charge of Energy/Power

Departments, All States/UTs
2. Chairman, CEA
3. CMDs of all CGSs

Subject: Revised Policy for Biomass Utilisation for Power Generation
through Co-firing in Coal based Power Plants
Sir/Madam,

The undersigned is directed to refer to this Ministry's “Policy for
Biomass Utlisation for Power Generation through Co-firing in Pulverised Coal
Fired Boilers” issued In November, 2017

2. In order to further promote use of biomass pellets in coal based
thermal power plants, the above Policy is further modified. A copy of
"Revised Policy for Biomass Utlisation for Power Generation through Co-firing
in Coal based Power Plants” is enclosed for information and necessary action
please,

Yours faithfully
Encls: As Above

Kumar Saurabh
Deputy Director(Thermal)
Ministry of Power
Copy to:
(i) PS to Hon'ble Minister,
(i) PS to Hon'ble MoS for Power,
(iii) Sr. PPS to Secretary(Power),
(iv) PPS to AS(SKGR), PPS to ASEFA, PPS to AS(VKD)
(v) All Joint Secretaries/EA/Chief Engineer, Ministry of Power
(vi) Incharge, NIC, Ministry of Power - with a request to upload this
document on the website of MoP.
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REVISED _POLICY OF MINISTRY OF POWER FOR BIOMASS

UTILIZATION FOR POWER GENERATION TH GH -FIRING I
AL BASED WER PL

{. The current availability of biomass in India is estimated at about 750
million metric tonnes per year. The estimated surplus biomass availability is
at about 230 million metric tonnes per annum covering agricultural residues.

2. Ministry of Power (MoP) vide its policy dated 17-11-2017 on biomass
utilization for power generation had advised that all fluidized bed and
pulverized coal units (coal based thermal power plants) except those having
ball and tube mill, of power generation utilities, public or private, located in
India, to use 5-10% blend of biomass pellets made, primarily, of agro
residue along with coal after assessing the technical feasibility, viz. safety
aspect etc.

3. In order to further promote use of biomass pellets in coal based thermal
power plants, the above Policy is further medified. The modifications in the
above Policy are as under:

(i). All coal based thermal power planis of power generation utilities with
bowl mill, shall on annual basis mandzatorily use 5 percent blend of biomass
pellets made, primarily, of agro residue along with coal with effect from one
year of the date of issue of this guidelina. The obligation shall increase to 7
percent with effect from two years after the date of issue of this order and
thereafter.

(ii). All coal based thermal power plants of power generation utilities with
ball & race mill, shall on annusl basis mandatorily use 5 % blend of
biomass pellets (torrefied only) made, nrimarily, of agro residue along with
coal. This is to be complied within one year starting from this order. Two
years from the date of issue of this order and thereafter the obligation will
increase to 7 percent.

(iii). All coal based thermal power plants of power generation utilities with
ball & tube mills, shall on annual basis mandatorily use 5 % blend of
torrefied biomass pellets with volatile content below 22%, primarily made of
agro residue along with coal. This is 10 be complied within one year.

(iv). Generating Utilities having certain units under Reserve Shutdown or not
being despatched due to MOD (Merit Order Despatch) consideration would
ensure to increase the percentage of co-firing up to 10 % in their other
operating units/ plants (5 % in plarits having ball and tube mills).

{v). Any power plants seeking exer ipt ons / relaxation from co-firing may be
considered on case to case basis, based on recommendations of CEA. A
Committee headed by Chief Engineer (TE&TD), CEA, including
representatives from NTPC, BHEL, CPRI, Ministry of Agriculture and Mission

W
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Directorate shall examine the request of power plants for their
exemption/relaxation from mandatory co-firing of biomass, as mentioned at
para (i) to (iv) above.

(vi). The policy for co-firing of biormass would be in force for 25 years or till
the useful life of the thermal power plant whichever is earlier. The minimum
percentage of biomass for co-firing will be reviewed from time to time.

(vii) The minimum contract period for procurement of biomass pellets by
generating utilities shall be for 7 yesrs so as 10 avoid delay in awarding
contracts by generating companies every year and also to build up long term
supply chain. There may be provision of firm price of biomass pellets for the
first year of the contract and yearly rate variation from second year onwards
where rates can vary as per terms and conditions of the contract. In order to
enable its implementation, a mode! RfP and contract shall be issued by MOP
by 15.11.2021 for adhering to by all generating utilities. However, the
ongoing process of contracting for biomass co-firing by generating utilities
shall not be affected till issue of Model Contract.

(viii). Provisions related to tariff determination and scheduling shall be as
given below:

1 For projects set up under Section 62 of the Electricity Act 2003,
the increase in cost due to co-firing of biomass pellets shall be
pass through in Energy Charge Rate (ECR).

b. For projects set up uncer Section 63 of the Electricity Act 2003,
the increase in ECR due to biomass co-firing can be claimed
under Change in Law provisions.

¢ Such additional impact on ECR shall not be considered in
deciding Merit Order Despatch (MOD) of the power plant.

d. Obligated Entities such as Discoms can meet their Renewable
Purchase Obligations (RPC) by buying such generation of co-
firing.

W%
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Past 1

Dietails of Sourcewise fuel for computation of Energy Charges FORM -15
Company NTPC
Mame of the generating S1ation MOUDA STAGE |
Month APRIL 23
Domestic Coal- .
particulars Unit special Domestic Coal '{’:T“;mx} E-suction coal | Imported coal Bio Mass
BFrAnEEmEent
A)  |OPEMIMNG QUANTITY
1l0pening Stock of coal 1T I87.,3895.30 6,434 33 207333 .00 2890226 0.o0
Z|walus of Stock ] 958,334,615.87 34,015,720.54 9,E72,43253 0,00 360,B03,048.15 0.00
18] QUANTITY
3|OQeantity of Coal fUgnite supplied by Cosl / Lignite Cormnpany {naT) A50,652.32 JET.645.07 23,680.20 .00 14510850 2ra.o7
dladjustment [</-) In quantity supplled mede by Coal / Lignite Company {nT 0,00 ouoo 0,00 0,00 0.00 0.00
5|Coal supplied by Coaf/Uignite Company {342} [T 450,652.32 3E7,E45.07 23,650.20 0.00 145, 10E.50 274.07
G{Normetive transit & Hendiing fosses (for Coal fUgnite based projects) i) 3,605:22 310118 1E3.44 .00 29623 0.o0
T{Net Coal f Lignite sopplied [5-5) Tl £37,0&7.10 38454301 23.480.76 .00 147,812.28| I7a.07
c) PRICE
8jamount charged by the Cosl / Ugnite Company A= 085.033,575.06{ 183538731412 106.745,191.00 O.00| 2.082,861.656.15 2,404,635 38¢
giadjustment [= /-] In amount charged by coal f Ugnite Company As
10|Hending Sampling and such other Simitsr charges ] 25,110,001.98 2,351,311.35 1B0,2E7.58 -15,956,382.85)
11{Total Amount charged (& +9+10) A= 1.010.143,577.04] 18383238 62547 106,925, 478.68 Dol  Z.066905.Z73.30 2,404,635 _38f
o) TRANMSPORTATION fis
12| Trensportation charged by Rall £ ship f Road Transport
By Rall s 522,138.423.76 252,057.655.03 1937637 524,281 98| 143.886.75
By Road flz
By Ship As
1z{adjustment [+/-] In amoont charged by raflways { ransport company Rz
14| Demurrage charges, if any s 1,555,241.95 L371.205.59 B83,524.37 23, 281.88)
15{Cost of diesel In transporting Coal through MGR systern, if applicabla As
16|Total transportstion charges | 12+/- 13- 14+ 15 flz 520,544,181 81 290,685,445 34 14555200 0.00 .00 143,EBG.75
Total amount charged far Coal § Ugnite supplled including transportation
17|{11 = 16} s 1,330,687,758.85) I,115224.074.81 107.075,030.68 @oo| 2.066.205,273.30 2,548,521.13
E} TOTAL COST
1B{Lended Cost of CoalfUgnite [ 2+17) / [1+7) Rs/MT 3,443.46) 553127 457469 14,056.19; 9 758,80
19| Blending Ratio {Dormestic/ mported] 0.765000 O.ou0000) 0.0000G0 0.000000| 0, 135000 0.000000
20 Weighted awerage cost of Coal /Lignite | induding biemass) RsfMT 5,506.46
20a|Welght=d sverage cost of Coal /Ugnite [ Excluding biomass) Rs/MIT s525.45 =
Fl QUALITY
I1|=ov of Domestic coalof the opening cosi stock as per bl of coal company | (Kcal/ka)
220V of Domestic coal supplied ac par bill of coal company Txcal/Kgl
23{&E0v of Imported: coal of the opendng cosl stock as per bill of coal company| (Kcal/Kg)
24|y of tmported coal supplied as per bill of coal company {ical/Kg)
25{Weighted sverege GOV of Coal fUgnite &5 billed [Including blomess) ficcel/Kg)
253 Weighted averags GOV of Coal fLignite az biled (Excluding biomass) fxcalfKg)
8|G0V of Domestlc coal of the Opening stock as received et statlon fKcel/ka)
27|=0v of Domestic coalfblomass supplied as recelved st station (Ecel/kg)
2B{ECV of imported . coal of the Opening stock as recafved &t statlon TxcalfKg)
9oy of imported coal supplied == recetesd at station {kcal/Ka)
30|weighted awerage GCV of coal/ Lignite as Received (including biomass] | {Kcalf/kz)
3oa|{Weighted sverage GOV of cosl! Lignite 83 Received [Excluding bicmass) ficcel/Kg)




Past 1

Dietails of Sourcewise fuel for computation of Energy Charges FORM -15
Company NTPC
Mame of the generating S1ation MOUDA STAGE |
Month MayY 23
Domestic Coal- .
particulars Unit special Domestic Coal '{’:T“;mx} E-suction coal | Imported coal Bio Mass
BFrAnEEmEent
A)  |OPEMIMNG QUANTITY
1l0pening Stock of coal 1T 335,718.20 59,589.98 6.735.15 .00 61,5416 0.o0
Z|walus of Stock ] 1,15%,031,886.26 550,914,810.11 30,902,751.25 0,00 B65,045,724.60 0.00
18] QUANTITY
3|OQeantity of Coal fUgnite supplied by Cosl / Lignite Cormnpany {naT) 377, 247.71 427,014.93 0.c0 .00 159,158.20 34E.03
dladjustment [</-) In quantity supplled mede by Coal / Lignite Company {nT 0,00 ouoo 0,00 0,00 0.00 0.00
5|Coal supplied by Coaf/Lignite Company {3-+4) M) 37724771 437,014.93 0.00 o.o0 15%9,158.20 34B.03
G{Normetive transit & Hendiing fosses (for Coal fUgnite based projects) i) 3,01798 341812 0.00 .00 31E32 0.o0
T{Net Coal f Lignite sopplied [5-5) Tl 374,2329.73 473,508 81 o.oo .00 152, BA0.EE| 342.03
c) PRICE
8jamount charged by the Cosl / Ugnite Company A= 793,068, 70893} 1,576,003.607.00 o.00 0.00| 2.253.765,169.75 3.058.928.71
giadjustment [= /-] In amount charged by coal f Ugnite Company As
10|Hending Sampling and such other Simitsr charges ] 30,262,325.27 -12,130,875.01] 0.c0 3,621,27255
11{Total Amount charged (& +9+10) A= B23.332,034.20) 15953 872.731.85 000 QDo 2.257.386,442 74 3,058 928.71
o) TRANMSPORTATION fis
12| Trensportation charged by Rall £ ship f Road Transport
By Rall s 454 701471 548 323,517,453.00 0.0o 182, 715.73
By Road flz
By Ship As
1z{adjustment [+/-] In amoont charged by raflways { ransport company Rz
14| Demurrage charges, if any As
15{Cost of diesel In transporting Coal through MGR systern, if applicabla As
16|Total transportstion charges | 12+/- 13- 14+ 15 flz 454201471581  323,517.453.00 0.00 0.00 .00 182,715.75
Total amount charged far Coal § Ugnite supplled including transportation
17|{11 = 16} s 1,277.533,505.74; 1.287.330,154.35 0.0 @00 2._25?,355,442.?4 3. I4Z.642.48
E} TOTAL COST
1B{Lended Cost of CoalfUgnite [ 2+17) / [1+7) Rs/MT 3,427.61 5.424.91 4,574.70 14 168,22 9.317.14]
19| Blending Retio {Domestic/ Imported) 0.734544 0.070000) 0.000000| 0.000000) 0.125000 0000456
20 Weighted awerage cost of Coal /Lignite | induding biemass) Rs/MIT 5,664.67
20a|Welght=d sverage cost of Coal /Ugnite [ Excluding biomass) Rs/MIT 5.553.00 =
Fl QUALITY
I1|=ov of Domestic coalof the opening cosi stock as per bl of coal company | (Kcal/ka)
220V of Domestic coal supplied ac par bill of coal company Txcal/Kgl
23{&E0v of Imported: coal of the opendng cosl stock as per bill of coal company| (Kcal/Kg)
24|y of tmported coal supplied as per bill of coal company {ical/Kg)
25{Weighted sverege GOV of Coal fUgnite &5 billed [Including blomess) ficcel/Kg) 4,702
253 Weighted averags GOV of Coal fLignite az biled (Excluding biomass) fxcalfKg)
8|G0V of Domestlc coal of the Opening stock as received et statlon fKcel/ka)
27|=0v of Domestic coalfblomass supplied as recelved st station (Ecel/kg)
2B{ECV of imported . coal of the Opening stock as recafved &t statlon TxcalfKg)
9oy of imported coal supplied == recetesd at station {kcal/Ka)
30|weighted awerage GCV of coal/ Lignite as Received (including biomass] | {Kcalf/kz)
3oa|{Weighted sverage GOV of cosl! Lignite 83 Received [Excluding bicmass) ficcel/Kg)




Past 1

Dietails of Sourcewise fuel for computation of Energy Charges FORM -15
Company NTPC
Mame of the generating S1ation MOUDA STAGE |
Month JHNE 23
Domestic Coal- .
particulars Unit special Domestic Coal '{’:T“;mx} E-suction coal | Imported coal Bio Mass
BFrAnEEmEent
A)  |OPEMIMNG QUANTITY
1l0pening Stock of coal 1T 19647138 242 A58 BR 6.735.15 .00 107, BAE.EE 0.o0
Z|walus of Stock ] 1,016,287.087.45) 1,315,315,562.08 30,902,751.25 0,00 1.527,997,718.89 0.00
18] QUANTITY
3{Quantity of Coal fUgnite supplisd by Cosl [/ Lignite Company Ty 3085,556.48] 274,957.17 1E,387.40 300 56,628.80 27234
dladjustment [</-) In quantity supplled mede by Coal / Lignite Company {nT 0,00 ouoo 0,00 0,00 0.00 0.00
5|Coal supplied by Coaf/Uignite Company {342} [T 308.556.48] 27495717 18,5E7.40 0.00 56,626.80 27284
G{Normetive transit & Hendiing fosses (for Coal fUgnite based projects) i) 2,A57.45 2,195,656 15190 .00 131326] 0.o0
T{Net Coal f Lignite sopplied [5-5) Tl 304,108.03} 272,757.51 1E,835.50 .00 55,515.54 Zrz.on
c) PRICE
8jamount charged by the Cosl / Ugnite Company A= B26,766,9236.06) 1,202 4363950.00 83.5925,610.00 000 B13.556.297.10 2,379,907 55
giadjustment [= /-] In amount charged by coal f Ugnite Company As
10|Hending Sampling and such other Simitsr charges ] -199,322,024.06 -173,395,258.18 1,443,942 74 -17,784,331.02
11{Total Amount charged (& +9+10) A= 427444 RO2.0F% 1,020,040 GEL.EZ B5.369,352.24 oo 7E5,T71.966.08] = 2.379.907.55
o) TRANMSPORTATION fis
12| Trensportation charged by Rall £ ship f Road Transport
By Rall s 376,114,4593.73 20858145162 5,047, 218.76 546,653.E8) -8%,67136
By Road flz
By Ship As
1z{adjustment [+/-] In amoont charged by raflways { ransport company Rz
13|Demurrage charges, if any fis 2,933,587.73 Z,654,239.52 1E3,220.75 545,653.858|
15{Cost of diesel In transporting Coal through MGR systern, if applicabla As
16|Total transportstion charges | 12+/- 13- 14+ 15 flz 373,290.845.00 205,927,212.00 £ EG3,528.00 0.00 .00 89,B71.38
Total amount charged far Coal § Ugnite supplled including transportation
17|{11 = 16} s B00,7353,638.02F 1,234 267 893.82 20,2533, 460.24 @00 733,T71,966.08 2,468, 778.51
E} TOTAL COST
1B{Lended Cost of CoalfUgnite [ 2+17) / [1+7) Rs/MT 3,025.40 4,943.93 4 73351 14,138.09 9 D4E.B0
19| Blending Retio {Domestic/ Imported) 0711527 0130000/ 0000000 0.000000) 0.155000] 0.00C373
20 Weighted awerage cost of Coal /Lignite | induding biemass) Rs/MIT 5,033.64
20a|Welght=d sverage cost of Coal /Ugnite [ Excluding biomass) Rs/MIT s03zas =
Fl QUALITY
I1|=ov of Domestic coalof the opening cosi stock as per bl of coal company | (Kcal/ka)
220V of Domestic coal supplied ac par bill of coal company Txcal/Kgl
23{&E0v of Imported: coal of the opendng cosl stock as per bill of coal company| (Kcal/Kg)
24|y of tmported coal supplied as per bill of coal company {ical/Kg)
25{Weighted sverege GOV of Coal fUgnite &5 billed [Including blomess) ficcel/Kg)
253 Weighted averags GOV of Coal fLignite az biled (Excluding biomass) fxcalfKg)
8|G0V of Domestlc coal of the Opening stock as received et statlon fKcel/ka)
27|=0v of Domestic coalfblomass supplied as recelved st station (Ecel/kg)
2B{ECV of imported . coal of the Opening stock as recafved &t statlon TxcalfKg)
9oy of imported coal supplied == recetesd at station {kcal/Ka)
30|weighted awerage GCV of coal/ Lignite as Received (including biomass] | {Kcalf/kz)
3oa|{Weighted sverage GOV of cosl! Lignite 83 Received [Excluding bicmass) ficcel/Kg)




Past 1

Dietails of Sourcewise fuel for computation of Energy Charges FORM -15
Company NTPC
Mame of the generating S1ation MOUDA STAGE |
Month MY 23
Domestic Coal- .
particulars Unit special Domestic Coal '{’:T“;mx} E-suction coal | Imported coal Bio Mass
arrangement
A} DOPENIMNG QUANTITY
1l0pening Stock of coal 1T 184,632.93 27550166 25.5890.685 .00 A8 177.71 0.o0
I|welus of Stock i1 538,194,166.908 1,385,453 528,19 121,135,231.45 Q.00 BE1,140,629.24 0.00
18] QUANTITY
3|OQeantity of Coal fUgnite supplied by Cosl / Lignite Cormnpany {naT) 113,244.08 2ETAIE 3L 0.c0 .00 97530 ZrrAam
dladjustment [</-) In quantity supplled mede by Coal / Lignite Company {nT 0,00 ouoo 0,00 0,00 0.00 0.00
5|Coal supplied by Coaf/Lignite Company {3-+4) M) 413748209 26741832 0.00 o.o0 27530 27749
G{Normetive transit & Hendiing fosses (for Coal fUgnite based projects) i) 330595 2.1359.35 0.00 .00 155 0.o0
T{Net Coal f Lignite sopplied [5-5) Tl &09,938 1af 255, 278.97 o.oo .00 I73.35 Z77.80
c) PRICE
B{aAmount charged by the Cozl / Ugnite Company Az E91,750,52150) 1,276,565,854.00 0.00 o.00 105,632.45 2,354,457.63
giadjustment [= /-] In amount charged by coal f Ugnite Company As
10|Hending Sarmpling and such other Simiisr charges Az 53,145,794 72 1,813,139 .44 000 -21,305,746.83
11{Total Amount charged (& +9+10) A= B96.B98,B15.72) 13278 47E 603.44 000 oo -21,199, 11438 = 2.354 467 63
o) TRANSPORTATIONM s
12| Trensportation charged by Rall £ ship f Road Transport
By Rall s 450,130,064 .49 200.457,176.00 1,142.00
By Road fiz
By Ship As
1z{adjustment [+/-] In amoont charged by raflways { ransport company Rz
14| Demurrage charges, if any As A78.907.00 313,121.00 1,342.00
15{Cost of diesel In transporting Coal through MGR systern, if applicabla As
15 Tuhftralwpl:lrtﬁ‘mﬂ l:harg&i{ 12+/-13-14+ 15] A= 445 551.157.49 200, 1B4,055.001 D.o0 0.0 000 0.00
Total amount charged far Coal § Ugnite supplled including transportation
17|{11 = 16} s 1,345,547,273.11) 1,475,562 658.438 0.0 @00 -Z1.,198,114 3B} 2._35W.ESI
E} TOTAL COST
1B{Lended Cost of CoalfUgnite [ 2+17) / [1+7) Rs/MT 3,204.16) 5,253.59 4 73351 13,426,580 B 4B4.87
19| Blending Retio {Domestic/ Imported) 0.551589] 0355072 0000000 0.000000) 0.021935) D.000338]
20 Weighted awerage cost of Coal /Lignite | induding biemass) Rs/MIT
20a|Weighted sverege cost of Coal /Lignite | Excluding blomass) Rs/MIT
Fl QUALITY
I1|=ov of Domestic coalof the opening cosi stock as per bl of coal company | (Kcal/ka)
220V of Domestic coal supplied ac par bill of coal company Txcal/Kgl
23{&E0v of Imported: coal of the opendng cosl stock as per bill of coal company| (Kcal/Kg)
24|y of tmported coal supplied as per bill of coal company {ical/Kg)
25{Weighted sverege GOV of Coal fUgnite &5 billed [Including blomess) ficcel/Kg)
253 Weighted averags GOV of Coal fLignite az biled (Excluding biomass) fxcalfKg)
8|G0V of Domestlc coal of the Opening stock as received et statlon fKcel/ka)
27|=0v of Domestic coalfblomass supplied as recelved st station (Ecel/kg)
2B{ECV of imported . coal of the Opening stock as recafved &t statlon TxcalfKg)
9oy of imported coal supplied == recetesd at station {kcal/Ka)
30|weighted awerage GCV of coal/ Lignite as Received (including biomass] | {Kcalf/kz)
3oa|{Weighted sverage GOV of cosl! Lignite 83 Received [Excluding bicmass) ficcel/Kg)



Past 1

Dietails of Sourcewise fuel for computation of Energy Charges FORM -15
Company NTPC
Mame of the generating S1ation MOUDA STAGE |
Month AUGUST 23
Domestic Coal- .
particulars Unit special Domestic Coal '{’:T“;mx} E-suction coal | Imported coal Bio Mass
BFrAnEEmEent
A)  |OPEMIMNG QUANTITY
1l0pening Stock of coal 1T 194,619.50 35,395.38 25.5890.685 .00 8, 161.4B| 0.o0
Z|walus of Stock ] 944,008,271 12 1E5,952,836.55 121,136,231.38 0,00 123,009,308.45 0.00
18] QUANTITY
3|OQeantity of Coal fUgnite supplied by Cosl / Lignite Cormnpany {naT) 504,150.36 171.595.60 35,965.89 57120 492,27
dladjustment [</-) In quantity supplled mede by Coal / Lignite Company {nT 0,00 ouoo 0,00 0,00 0.00 0.00
5|Coal supplied by Coaf/Lignite Company {3-+4) M) 504,150_38 171,955.60 35,965.85 o.o0 57120 492,37
G{Normetive transit & Hendiing fosses (for Coal fUgnite based projects) i) 4.E33.20 137597 2ELT3 .00 114700 0.o0
T{Net Coal f Lignite sopplied [5-5) Tl 50933715 170,515,640 35,57E.1530 .00 ST0.0580 102 27
c) PRICE
8jamount charged by the Cosl / Ugnite Company A= 1.18R.693,628.B3) SED,845 558 61 161.2035,B43.00 000 E.556.689.75 3.585.715.44
giadjustment [= /-] In amount charged by coal f Ugnite Company As
10|Hending Sampling and such other Simitsr charges ] 15,316,305.47 4,354.362.27, 510,537.92 1325062
11{Total Amount charged (& +9+10) A= 1. 20E 008,934.50 TR5,201,030.B8 162, 114.2E0.S2 oo E 569894037 3,985, T715.44]
o) TRANMSPORTATION fis
12| Trensportation charged by Rall £ ship f Road Transport
By Rall s 758.985,5300L40 137,939,202 65 40,010.00 63500
By Road flz
By Ship As
1z{adjustment [+/-] In amoont charged by raflways { ransport company Rz
14| Demurrage charges, if any s B72.073.00 151.332.00 40, 010.00 B535.00
15{Cost of diesel In transporting Coal through MGR systern, if applicabla As
16|Total transportstion charges | 12+/- 13- 14+ 15 flz 758,313.517.40 127,747 870.58] 0.00 0.00 .00 0.00
Total amount charged far Coal § Ugnite supplled including transportation
17|{11 = 16} s 1.966,313,451 70 L111Z.94E.501 S5 162.154,360.92 @00 8,569,240.37 3,885, 7i5.84
E} TOTAL COST
1B{Lended Cost of CoalfUgnite [ 2+17) / [1+7) Rs/MT 3,255.64) 5,504.89 4 62308 13,520.92 B, 096,51
19| Blending Ratio {Dormestic/ mported] 0811591 0131002 0.035501 0.000000| 0.021400 0.0005086
20 Weighted awerage cost of Coal /Lignite | induding biemass) Rs/MIT 3,025.77
20a|Welght=d sverage cost of Coal /Ugnite [ Excluding biomass) Rs/MIT 5.323.58 =
Fl QUALITY
I1|=ov of Domestic coalof the opening cosi stock as per bl of coal company | (Kcal/ka)
220V of Domestic coal supplied ac par bill of coal company Txcal/Kgl
23{&E0v of Imported: coal of the opendng cosl stock as per bill of coal company| (Kcal/Kg)
24|y of tmported coal supplied as per bill of coal company {ical/Kg)
25{Weighted sverege GOV of Coal fUgnite &5 billed [Including blomess) ficcel/Kg)
253 Weighted averags GOV of Coal fLignite az biled (Excluding biomass) fxcalfKg)
8|G0V of Domestlc coal of the Opening stock as received et statlon fKcel/ka)
27|=0v of Domestic coalfblomass supplied as recelved st station (Ecel/kg)
2B{ECV of imported . coal of the Opening stock as recafved &t statlon TxcalfKg)
9oy of imported coal supplied == recetesd at station {kcal/Ka)
30|weighted awerage GCV of coal/ Lignite as Received (including biomass] | {Kcalf/kz)
3oa|{Weighted sverage GOV of cosl! Lignite 83 Received [Excluding bicmass) ficcel/Kg)




Past 1

Dietails of Sourcewise fuel for computation of Energy Charges FORM -15
Company NTPC
Mame of the generating S1ation MOUDA STAGE |
Month SEPTEMBER 23
Domestic Coal- .
particulars Unit special Domestic Coal '{’:T“;mx} E-suction coal | Imported coal Bio Mass
BFrAnEEmEent
A)  |OPEMIMNG QUANTITY
1l0pening Stock of coal 1T 151,950.98 1,686.03 5,058.55 .00 0.00 0.o0
Z|walus of Stock ] 434 §56,972.43 10,630,242 01 23,3B6,097.54 0,00 000 0.00
18] QUANTITY
3|OQeantity of Coal fUgnite supplied by Cosl / Lignite Cormnpany {naT) 729.309.58 115,668.57 I1.285.47 .00 B5,4B6.58| SED.34
dladjustment [</-) In quantity supplled mede by Coal / Lignite Company {nT 0,00 ouoo 0,00 0,00 0.00 0.00
5|Coal supplied by Coaf/Uignite Company {342} [T 725,305.58 11566857 22,2E6,47) 0.00 65,4B6.58| BBO.34
G{Normetive transit & Hendiing fosses (for Coal fUgnite based projects) i) 5,E34. 48 D25.35 17E2% .00 130.97300) 0.o0
T{Net Coal f Lignite sopplied [5-5) Tl 723,475:10 114,743.72 23,10E.1730) .00 E5,355.6070 6E0.32
c) PRICE
8jamount charged by the Cosl / Ugnite Company A= 1,534,453 855,00 526,560,842 00 58 435,062.73 000 731.B81.657.12 5.658.718.10
giadjustment [= /-] In amount charged by coal f Ugnite Company As
10|Hending Sampling and such other Simitsr charges ] 50,143,975.34 7.352,835.81 1,532,31531 930,791.35
11{Total Amount charged (& +9+10) A= 1,644, 637.B37.34) 534513,581.81 B60.968.378.04 oo TALTEZ A45AT 5,658, T18.10
o) TRANMSPORTATION fis
12| Trensportation charged by Rall £ ship f Road Transport
By Rall s 845,427, 28357 £4,455 715.00 36,.828.403.00 G55,629.00
By Road flz
By Ship As
1z{adjustment [+/-] In amoont charged by raflways { ransport company Rz
14| Demurrage charges, if any s 7,301,581.00 L,158,033.00 13312400 655,625.00
15{Cost of diesel In transporting Coal through MGR systern, if applicabla As
16|Total transportstion charges | 12+/- 13- 14+ 15 flz 938,125,652.97 E3,311,692.00] 36,605,279.00 0.00 .00 0.00
Total amount charged far Coal § Ugnite supplled including transportation
17|{11 = 16} s 2,382, 763,450.31 617,825,373.81 7. 573,657.04 @00 T3Z.TELA4EA4AT 3,658, T18.10
E} TOTAL COST
1B{Lended Cost of CoalfUgnite [ 2+17) / [1+7) Rs/MT 3,515.39 5,397.75 445250 1121224 B,317.49}
19| Blending Ratio {Dormestic/ mported] 0.56358] 0000000 0000000 0.000000| 0.035435| 0.000ED1
20 Weighted awerage cost of Coal /Lignite | induding biemass) RsfMT 3,782.55
20a|Welght=d sverage cost of Coal /Ugnite [ Excluding biomass) Rs/MIT 5785.83 =
Fl QUALITY
I1|=ov of Domestic coalof the opening cosi stock as per bl of coal company | (Kcal/ka)
220V of Domestic coal supplied ac par bill of coal company Txcal/Kgl
23{&E0v of Imported: coal of the opendng cosl stock as per bill of coal company| (Kcal/Kg)
24|y of tmported coal supplied as per bill of coal company {ical/Kg)
25{Weighted sverege GOV of Coal fUgnite &5 billed [Including blomess) ficcel/Kg)
253 Weighted averags GOV of Coal fLignite az biled (Excluding biomass) fxcalfKg)
8|G0V of Domestlc coal of the Opening stock as received et statlon fKcel/ka)
27|=0v of Domestic coalfblomass supplied as recelved st station (Ecel/kg)
2B{ECV of imported . coal of the Opening stock as recafved &t statlon TxcalfKg)
9oy of imported coal supplied == recetesd at station {kcal/Ka)
30|weighted awerage GCV of coal/ Lignite as Received (including biomass] | {Kcalf/kz)
3oa|{Weighted sverage GOV of cosl! Lignite 83 Received [Excluding bicmass) ficcel/Kg)




Past 1

Dietails of Sourcewise fuel for computation of Energy Charges FORM -15
Company NTPC
Mame of the generating S1ation MOUDA STAGE |
Month OCTDBER 23
Domestic Coal- .
particulars Unit special Domestic Coal '{’:T“;mx} E-suction coal | Imported coal Bio Mass
BFrAnEEmEent
A)  |OPEMIMNG QUANTITY
1l0pening Stock of coal 1T 84.871.23) 5.283.00 1553031 .00 50,470,216 0.o0
Z|walus of Stock ] 333,860,530.79 18,516,364,12 59,148,645.45 0,00 565,684,624.54 0.00
18] QUANTITY
3|OQeantity of Coal fUgnite supplied by Cosl / Lignite Cormnpany {naT) 621,E26.76 92,789,535 0.c0 .00 35,041.30 1,410.19
dladjustment [</-) In quantity supplled mede by Coal / Lignite Company {nT 0,00 ouoo 0,00 0,00 0.00 0.00
5|Coal supplied by Coaf/Uignite Company {342} [T 621.B26.76 92,789.55 0.00 0.00 35,041.30 141019
G{Normetive transit & Hendiing fosses (for Coal fUgnite based projects) i) 497461 74232 0.00 .00 70053 0.o0
T{Net Coal f Lignite sopplied [5-5) Tl §15,E52.15 02,047.23 0.0000 .00 34,571.2170 1,410.149
c) PRICE
8jamount charged by the Cosl / Ugnite Company A= 1,085, 758,155.00 3524 334, 722.00 o.00 000 359, 757.830.83; 12.362,970.52
giadjustment [= /-] In amount charged by coal f Ugnite Company As
10|Hending Sampling and such other Simitsr charges ] 10,658,001.60 -4618,247.43 0.c0 0,00 635,670.75} 2,487,34B.40
11{Total Amount charged (& +9+10) A= 1,100.217,156.60 IEQ. 71647457 000 oo £00.383. 50162 14,850.31892
o) TRANMSPORTATION fis
12| Trensportation charged by Rall £ ship f Road Transport
By Rall s TE0,184,186.00 TO0,LE5,650.00 0.0o ;00 95.821.00 345,676.56
By Road flz
By Ship As
1z{adjustment [+/-] In amoont charged by raflways { ransport company Rz
14| Demurrage charges, if any As 1,700,402.00 253,736.00 05,521.00
15{Cost of diesel In transporting Coal through MGR systern, if applicabla As
16|Total transportstion charges | 12+/- 13- 14+ 15 flz 778.483,784.00 §5,331,954.00] 0.00 0.00 .00 345,B76.56
Total amount charged far Coal § Ugnite supplled including transportation
17|{11 = 16} s 1,878,500,540.60 458,648 41657 0.0 @00 400.353,501.62] 15,19G.185.48
E} TOTAL COST
1B{Lended Cost of CoalfUgnite [ 2+17) / [1+7) Rs/MT 3,108.58) 5,015.55 445250 11,309.24 10,775.99
19| Blending Ratio {Dormestic/ mported] 08568090 0000000 0.032505 0.000000| 0.100001| 0.000E00
20 Weighted awerage cost of Coal /Lignite | induding biemass) Rs/MIT 3,078.48
20a|Welght=d sverage cost of Coal /Ugnite [ Excluding biomass) Rs/MIT 3.873.04 =
Fl QUALITY
I1|=ov of Domestic coalof the opening cosi stock as per bl of coal company | (Kcal/ka)
220V of Domestic coal supplied ac par bill of coal company Txcal/Kgl
23{&E0v of Imported: coal of the opendng cosl stock as per bill of coal company| (Kcal/Kg)
24|y of tmported coal supplied as per bill of coal company {ical/Kg)
25{Weighted sverege GOV of Coal fUgnite &5 billed [Including blomess) ficcel/Kg)
253 Weighted averags GOV of Coal fLignite az biled (Excluding biomass) fxcalfKg)
8|G0V of Domestlc coal of the Opening stock as received et statlon fKcel/ka)
27|=0v of Domestic coalfblomass supplied as recelved st station (Ecel/kg)
2B{ECV of imported . coal of the Opening stock as recafved &t statlon TxcalfKg)
9oy of imported coal supplied == recetesd at station {kcal/Ka)
30|weighted awerage GCV of coal/ Lignite as Received (including biomass] | {Kcalf/kz) 3,447
3oa|{Weighted sverage GOV of cosl! Lignite 83 Received [Excluding bicmass) ficcel/Kg) 249 3,442




Past 1

Dietails of Sourcewise fuel for computation of Energy Charges FORM -15
Company NTPC
Mame of the generating S1ation MOUDA STAGE |
Month NOVEMBER 23
Domestic Coal- .
particulars Unit special Domestic Coal '{’:T“;mx} E-suction coal | Imported coal Bio Mass
BFrAnEEmEent
A)  |OPEMIMNG QUANTITY
1l0pening Stock of coal 1T B8.8T0.38] 17.380.81] 30532 .00 16, 221.46 613.39
Z|walus of Stock ] 276,260,BE75.57 §7,174,819.54 1,359,443 58 0,00 1E3,452,3B450| &,505,B85.44
18] QUANTITY
3|OQeantity of Coal fUgnite supplied by Cosl / Lignite Cormnpany {naT) B67.613.30 221,831 67 0.c0 .00 36,039.40 D.00
dladjustment [</-) In quantity supplled mede by Coal / Lignite Company {nT 0,00 ouoo 0,00 0,00 0.00 0.00
5|Coal supplied by Coaf/Lignite Company {3-+4) M) BE7,513.30 22199167 0.00 o.o0 35,039.40 0.0
G{Normetive transit & Hendiing fosses (for Coal fUgnite based projects) i) 5.33091 177593 0.00 .00 rrdirg] 0.o0
T{Net Coal f Lignite sopplied [5-5) Tl §52,27Z.30 230,215.74 0.0000 .00 35,057.3210 0.oo
c) PRICE
8jamount charged by the Cosl / Ugnite Company A= 1.355,595.163:11] 1.,155913.517 56 o.00 000 #33.279.37E833 0.00
giadjustment [= /-] In amount charged by coal f Ugnite Company As
10|Hending Sarmpling and such other Simiisr charges Az 4 584 965.09 1,5357,822.77 000 .00 11,213, 378107
11{Total Amount charged (& +9+10) A= 1,360, ZR0, 12821 1,158470.335.33 000 oo 444 4897 55660 o.00
o) TRANMSPORTATION fis
12| Trensportation charged by Rall £ ship f Road Transport
By Rall s TE&7.054.645 18] 168,650,993 85 0.0o ;00 TET711.00 o.00
By Road flz
By Ship As
1z{adjustment [+/-] In amoont charged by raflways { ransport company Rz
14| Demurrage charges, if any As 1.365,460.00 454,037.00 T3, 711.00
15{Cost of diesel In transporting Coal through MGR systern, if applicabla As
16|Total transportstion charges | 12+/- 13- 14+ 15 flz 785,729.189.18 168,195,9556.85 0.00 0.00 .00 0.00
Total amount charged far Coal § Ugnite supplled including transportation
17|{11 = 16} s 2,146008317.38] i,3J310667.292.1%8 0.0 @00 423487 55680 0.00
E} TOTAL COST
1B{Lended Cost of CoalfUgnite [ 2+17) / [1+7) Rs/MT 3,724.78 5,950,560 445250 12,032.18 10,775.99
19| Blending Ratio {Dormestic/ mported] 0841324 O.O0E000) 0000000 0.000000| 0.050000] 0.000606
20 Weighted awerage cost of Coal /Lignite | induding biemass) RsfMT 3,691.53
20a|Welght=d sverage cost of Coal /Ugnite [ Excluding biomass) Rs/MIT sEE7.28 =
Fl QUALITY
I1|=ov of Domestic coalof the opening cosi stock as per bl of coal company | (Kcal/ka)
220V of Domestic coal supplied ac par bill of coal company Txcal/Kgl
23{&E0v of Imported: coal of the opendng cosl stock as per bill of coal company| (Kcal/Kg)
24|y of tmported coal supplied as per bill of coal company {ical/Kg)
25{Weighted sverege GOV of Coal fUgnite &5 billed [Including blomess) ficcel/Kg) 4,159
253 Weighted averags GOV of Coal fLignite az biled (Excluding biomass) fxcalfKg)
8|G0V of Domestlc coal of the Opening stock as received et statlon fKcel/ka)
27|=0v of Domestic coalfblomass supplied as recelved st station (Ecel/kg)
2B{ECV of imported . coal of the Opening stock as recafved &t statlon TxcalfKg)
9oy of imported coal supplied == recetesd at station {kcal/Ka)
30|weighted awerage GCV of coal/ Lignite as Received (including biomass] | {Kcalf/kz) 3152
3oa|{Weighted sverage GOV of cosl! Lignite 83 Received [Excluding bicmass) ficcel/Kg) 250 3,154




Partl

! iy FORM -15
[company NTPC
|Mame of the penerating Station MOUDA STAGE |
Month DECEMBER 23
Domestic Coal- i Coial
si |particulars Unit special Domestic Coal m ey | Euctioncoal | imported coal Bio Mass
arrangement
CPENIMNG QUANTITY
LlOpening Stock'of coal {naT) BE 70385 11, 75332 30532 D.00 2807542 4735
Zivalue of Stock He Z2B6. 040 73942| 1.0BL540.563.5% 1,359,443 98 Do IBS. 679, 76671 510574824
8] CUANTITY
Ouantity of Cosl fLignite suppiiad by Coal [/ Lignites Company {naT) £40,053.20 IEBE38.73 .00 0.0 £8,379.20 0.0
-!.i.ﬂ.dpusftmt {+~} In quantity suppled made by Coal / Lignite Company {naT) 0.00 0.0 0.00 o.oo ouoo 0.00
s|cos! suppliad by Cosl/Lignite Company {3+ {nT) £40,053.40 2BE.E38.79 0.00 0,00 43.373.20 0.00)
£{Normative transit & Handling lesses (for Coad /Ugnite based projects) [naT) 5320083 31071 0.00 .00/ 58,758 0.0
7{nst Coal / Lignite supplied {5 - 8] nar) £34,837 97 2EE,528.08 0.0000) 0.00 49,750 4427 000
(5] PRICE '
Biamount charged by the Coal / Lipgnite Company He 1789624145 68| 1,475.E51,294.74) .00 Do 581.51Z.532.00 0.0
gladpstrnent (= f -] in amownt charged by coal [ Lignite Company iz
10{Hanaling, Sampling and soch other Simdlar charges Re B8 277,042 .49 -76,807 337 55| .00 0.0 T32.732.17
11{Total Amount charged (B +9+10) RS 1387,301,152.17 1.403,043,507.09) .00 0.0 382,245,264.1T) .03
o) TRANSPORTATION Ao
12{Transportstion charges by Rad / Ship f Acad Trensport
By Rafl A= T6E,883,350.95 247 638, 7£8.47) .00 0.0 357 263.00 0.00
B Foad fis
2y ship fiz
13 adjustrnent {</-} In amount charged by railways | transport corpany iz
14| Demurrage chargas; If sy L 4 530,841.00 2,089, 77800 357.263.00
15 Cost of dizsal in trancporting Cosl through MGR system, IF applicable L
1& Total transpartation cherges | 12+4/- 13- 14+ 15 iz 762,252,545.95|  2453549,974.47 o0 0.00) o.00 ifer]
Total amount charged for Coal [ Ugnite supplied Incleding transpartation
17|f11+ 18] RS 1,150,153.,742.12) 1,548.5593,351.56) .00 0.0 382,245,264.1T) .03
E] TOTAL COST
18{tandad Cost of Cosd/Ligntte { 2+17} 7 [1+7] Rs/MT 3,366.61 5 830,12 4,452.50} 12 022,56 10,775.99
15| Blending Ratlo (Dornestic)importad] ‘[.845538 R O0000C O.EI]]I[If O. D000 MSml D.ODO3EL
20 |weighted sverage cost of Coal /Lignite | including biomass) Rs/MT 3,834.49
203 Welghted averege cost of Cosl fUgnite | Becluding biomass) Rs/MT
Fi CLALITY
21|60V of Domestic coal of the opening coal stock as per bill of coal company | (Kcalfkg)
22ie0v of Domestic coal supplled =5 per hill of coal compeny {KcaliKg)
GOV of Imported coef of the opening cosl stock as per bill of ceal
23| company ) [Kealixg)
24)eCvof imported . cosl supplied as per bl of coal company |wcadihg)
25| wWelghted averege GOV of Coal /Ugnite as billed {including biomess) [Kealfng)
Isa{welghted averege GOV of Coal /Ugnite 2= billed [Exduding biomass] [woaifig]
260y of Domestic coal of the Opening stock as received &t statfon [Eeadfxg)
I7|GCV of Domestic coaliomass supplied &s recelved at stetlon (KeelfKg!
28|arv of imported coal of the Opening stock a3 recaived 2t seation [Kealikg]
25{GCV of Imported coal sepplied as recefved at station [kcadfxg)
30{Weighted average GOV of coal/ Lignite ¢ Received {induding biomass] | (K@l Kg)

308

Welghted average GOV of coal/ Lignite az Recalved (Exciuding blomass)

[Kealig)




Partl

! iy FORM -15
[company NTPC
|Mame of the penerating Station MOUDA STAGE |
Month JANUARY 24
Domestic Coal- i Coial
si |particulars Unit special Domestic Coal m ey | Euctioncoal | imported coal Bio Mass
arrangement
CPENIMNG QUANTITY
LiDpening Stock of cosl [naT) 4112738 38747554 30532 D.00 47,4254 000
Zivalue of Stock He 135,459.861.71| ZIEE18955M.73 1,359,443 98 Do 570,211,606 18 0.0
8] CUANTITY
Ouantity of Cosl fLignite suppiiad by Coal [/ Lignites Company {naT) £75.573.06 16530382 .00 0.0 140,733.10 1,017.97
-!.i.ﬂ.dpusftmt {+~} In quantity suppled made by Coal / Lignite Company {naT) 0.00 0.00 0.00 o.oo ouoo 0.00
s|cos! suppliad by Cosl/Lignite Company {3+ {nT) £75.673.06 265.303.82 0.00 0,00 129,738.10 101757
£{Normative transit & Handling lesses (for Coad /Ugnite based projects) [naT) 5.405.38 717743 0.00 .00/ 295476 0.0
7{nst Coal / Lignite supplied {5 - 8] nar) E70,257 68 263,181 389 0.0000) 0.00 149,438 6240 1017.597
(5] PRICE '
Biamount charged by the Coal / Lipgnite Company He 1585 JRE 68432 1L.I37.T48.285100) 1,200,566,535.56 T.2DE 227,10
gladpstrnent (= f -] in amownt charged by coal [ Lignite Company iz
10{Hanaling, Sampling and soch other Simdlar charges Re 5. 410,377.44 2,134.37135 1,138,361 .58
11{Total Amount charged (B +9+10) RS 1,600,688, 02176 1,235.673.655.35] .00 000 1,801,705.857.14 720621710
o) TRANSPORTATION Ao
12{Transportstion charges by Rad / Ship f Acad Trensport
By Rafl A= B4 ART 032 43| 232.B08. 11958 664, 380003
B Foad fis
2y ship fiz
13 adjustrnent {</-} In amount charged by railways | transport corpany iz
ld-!lﬂemurrqe charges, if any Hiy 2,997, 635.38 1177103 58 664,360.03
15 Cost of dizsal in trancporting Cosl through MGR system, IF applicable L
1& Total transpartation cherges | 12+4/- 13- 14+ 15 iz B41,485,1o7.04| 231631016500 o0 0.00) o.00 ifer]
Total amount charged for Coal [ Ugnite supplied Incleding transpartation
17|f11+ 18] RS I,Z42, 1R85 Z18.80| 1.471.504,671.35 .00 000 I1,801,705.857.14 720621710
E] TOTAL COST
18{tandad Cost of Cosd/Ligntte { 2+17} 7 [1+7] Rs/MT 3,346.45] 5,734.22 4,452.50} 12 D48.32 7.275.49
15| lending Ratio [Dormestic/impartad) 0BOIISZT) 0054758, 0.000000] 0000000 0.13580) 0.000BZL
20|Weizghted average cost of Coal /Ugnite | incleding biomass) Rs/MT 4,671.66
203 Welghted averege cost of Cosl fUgnite | Becluding biomass) Rs/MT
Fi CLALITY
21|60V of Domestic coal of the opening coal stock as per bill of coal company | (Kcalfkg)
22ie0v of Domestic coal supplled =5 per hill of coal compeny {KcaliKg)
GOV of Imported coef of the opening cosl stock as per bill of ceal
23| company ) [Kealixg)
24)eCvof imported . cosl supplied as per bl of coal company |wcadihg)
25| wWelghted averege GOV of Coal /Ugnite as billed {including biomess) [Kealfng)
Isa{welghted averege GOV of Coal /Ugnite 2= billed [Exduding biomass] [woaifig]
260y of Domestic coal of the Opening stock as received &t statfon [Eeadfxg)
I7|GCV of Domestic coaliomass supplied &s recelved at stetlon (KeelfKg!
28|arv of imported coal of the Opening stock a3 recaived 2t seation [Kealikg]
25{GCV of Imported coal sepplied as recefved at station [kcadfxg)
30{Weighted average GOV of coal/ Lignite ¢ Received {induding biomass] | (K@l Kg)

J0a{Welghted average GOV of coslf Lignibe az Recelved (Exciuding blomaes)

[Kealig)




Partl

! iy FORM -15
[company NTFC
|Mame of the penerating Station MOUDA STAGE L
Month FEBRUARY 24
Domestic Coal- i Coial
si |particulars Unit special Domestic Coal m ey | Euctioncoal | imported coal Bio Mass
arrangement
CPENIMNG QUANTITY
1{Opening Stock of cosl nar) o.00 475,564.63 30532 0.00) 79,5849 22831
Zivalue of Stock He ©00| 2,725.993,506.38 1,359,443 98 Do 860,150, 139.66 1,660,338 80
8] CUANTITY
Ouantity of Cosl fLignite suppiiad by Coal [/ Lignites Company {naT) S0L090.13 24533958 .00 0.0 113,562.20 £07.35
-!.i.ﬂ.dpusftmt {+~} In quantity suppled made by Coal / Lignite Company {naT)
s|cos! suppliad by Cosl/Lignite Company {3+ {nT) S0L.0S0.13 245339.59 0.00 0.0 113,562 70 £92:35
E{Normative transit & Handling losses (for Coad fUgnite besed projects] [naT] 4,008 72 196272 0.00 0.0 227324 0.0
7{nst Coal / Lignite supplied {5 - 8] nar) 45708141 243,375,587 0.0000) 0.00 113,334 E750 ESZ2.35
(5] PRICE ' '
Biamount charged by the Coal / Lipgnite Company He 1,286,297.332 67| 1,231 966.056.00 L4019, B60,322.E5 466527723
gladpstrnent (= f -] in amownt charged by coal [ Lignite Company iz
10{Hanaling, Sampling and soch other Simdlar charges it 9,745,148 31 4,771,338.59 2,114,731.94
11{Total Amount charged (B +9+10) RS 1,I96,042 AB0RE| 1,236,737,354.53 .00 000 I1.411,575.054.80 4,865,277.23
o) TRANSPORTATION Ao
12{Transportstion charges by Rad / Ship f Acad Trensport
By Rafl A= 451,203,.0=3.00 157,554, 982001 1,35Z,112.00
B Foad fis
2y ship fiz
13 adjustrnent {</-} In amount charged by railways | transport corpany iz
14| Demurrage chasges, IF any Hiy 5,860,934.00 2.915,553.00 1.352,118.00
15 Cost of dizsal in trancporting Cosl through MGR system, IF applicable L
1& Total transpartation cherges | 12+4/- 13- 14+ 15 iz 455,882 35000  194,635,439.00 o0 0.00) o.00 0.00
Total amount charged for Coal [ Ugnite supplied Incleding transpartation
17|f11+ 18] RS 1,751,884 635.38) 1.431.373,833.53| .00 000 I1.411,575.054.50 4,865,277.23
E] TOTAL COST
18{tandad Cost of Cosd/Ligntte { 2+17} 7 [1+7] Rs/MT 3,524.34 5,7B4.01 4,452.50} 12 282,75 687141
15| lending Ratio [Dormestic/impartad) 0.386777) 0317508 0.000709] 0000000 EETE] 0.001004
20|Weizghted average cost of Coal /Ugnite | incleding biomass) Rs/MT 5,068.13
203 Welghted averege cost of Cosl fUgnite | Becluding biomass) Rs/MT
Fi CLALITY
21|60V of Domestic coal of the opening coal stock as per bill of coal company | (Kcalfkg)
22ie0v of Domestic coal supplled =5 per hill of coal compeny {KcaliKg)
GOV of Imported coef of the opening cosl stock as per bill of ceal
23| company ) [Kealixg)
24)eCvof imported . cosl supplied as per bl of coal company |wcadihg)
25| wWelghted averege GOV of Coal /Ugnite as billed {including biomess) [Kealfng)
Isa{welghted averege GOV of Coal /Ugnite 2= billed [Exduding biomass] [woaifig]
260y of Domestic coal of the Opening stock as received &t statfon [Eeadfxg)
I7|GCV of Domestic coaliomass supplied &s recelved at stetlon (KeelfKg!
28|arv of imported coal of the Opening stock a3 recaived 2t seation [Kealikg]
25{GCV of Imported coal sepplied as recefved at station [kcadfxg)
30{Weighted average GOV of coal/ Lignite ¢ Received {induding biomass] | (K@l Kg)

308

Welghted average GOV of coal/ Lignite az Recalved (Exciuding blomass)

[Kealig)




Partl

! iy FORM -15
[company NTFC
|Mame of the penerating Station MOUDA STAGE |
Month MARCH 24
Domestic Coal- i Coial
si |particulars Unit special Domestic Coal m ey | Euctioncoal | imported coal Bio Mass
arrangement
CPENIMNG QUANTITY
1{Opening Stock of cosl nar) 1,3a581 3EZ,.970.78 o0 0.00) 98,457.95 0.00
Zivalue of Stock He 4.745,634.85| ZII5.10F166.11 .00 000 1,208,703, 10356 000
8] CUANTITY
Ouantity of Cosl fLignite suppiiad by Coal [/ Lignites Company {naT) 539,539.44 20762482 10,623.06 0.0 167.835.80 93585
-!.i.ﬂ.dpusftmt {+~} In quantity suppled made by Coal / Lignite Company {naT)
s|cos! suppliad by Cosl/Lignite Company {3+ {nT) 539.539.44 29752482 19,623.06 0.0 167.835.80 525 65
E{Normative transit & Handling losses (for Coad fUgnite besed projects] [naT] 433717 L3B1.00 156.98 0.0 335.672 0.0
7{nst Coal / Lignite supplied {5 - 8] nar) 535,327 37 79524382 15,465 02 0.00 157,500.1380 32563
(5] PRICE '
Biamount charged by the Coal / Lipgnite Company He 1.30E.916 485 33| LE99.037.878.77 81,046 71100} Do 207774123567 397172184
gladpstrnent (= f -] in amownt charged by coal [ Lignite Company iz
10{Hanaling, Sampling and soch other Simdlar charges Re 22,045 218 06 21 XET 57191 37483185 0.0 2,764, 803.B4 230,576.91
11{Total Amount charged (B +9+10) RS 1332,3€1,707.39] 1,720.215,450.58 51,521,542.B5 000  2.080,506,033.51 8,15Z,298.85
o) TRANSPORTATION Ao
12{Transportstion charges by Rad / Ship f Acad Trensport
By Rafl A= 473,350, 72880 730,408,063.35) 158, 550.00 0.0 1,B58,152.00 -3,31Z,249.02
B Foad fis
2y ship fiz
13 adjustrnent {</-} In amount charged by railways | transport corpany iz
14| Demurrage chasges, IF any Hiy 5,460,167:00 3.011.420.00 198,550.00 0.0 1,588,152.00 o.oo
15 Cost of dizsal in trancporting Cosl through MGR system, IF applicable L
1& Total transpartation cherges | 12+4/- 13- 14+ 15 iz 467,890,131.80) 227.396,643.33 o0 0.00) o.00 -3,317,745.02)
Total amount charged for Coal [ Ugnite supplied Incleding transpartation
17|f11+ 18] RS 1,800,851,635.15) 1,247.62I,08£.03) 51,521,542.B5 000  2.080,506,033.51 2,070,045.83
E] TOTAL COST
18{tandad Cost of Cosd/Ligntte { 2+17} 7 [1+7] Rs/MT 3,364.45| 6,137.78 4 706.73 12, 369,76 3,100.58
15| Blending Ratlo (Dornestic)importad] D.ﬁEBQ‘EEl 220016 0.000000 O. D000 010500 0.D01012
20 |weighted sverage cost of Coal /Lignite | including biomass) Rs/MT 5,114.07
203 Welghted averege cost of Cosl fUgnite | Becluding biomass) Rs/MT 511611
Fi CLALITY
21|60V of Domestic coal of the opening coal stock as per bill of coal company | (Kcalfkg)
22ie0v of Domestic coal supplled =5 per hill of coal compeny {KcaliKg)
GOV of Imported coef of the opening cosl stock as per bill of ceal
23| company ) [Kealixg)
24)eCvof imported . cosl supplied as per bl of coal company |wcadihg)
25| wWelghted averege GOV of Coal /Ugnite as billed {including biomess) [Kealfng)
Isa{welghted averege GOV of Coal /Ugnite 2= billed [Exduding biomass] [woaifig]
260y of Domestic coal of the Opening stock as received &t statfon [Eeadfxg)
I7|GCV of Domestic coaliomass supplied &s recelved at stetlon (KeelfKg!
28|arv of imported coal of the Opening stock a3 recaived 2t seation [Kealikg]
25{GCV of Imported coal sepplied as recefved at station [kcadfxg)
30{Weighted average GOV of coal/ Lignite ¢ Received {induding biomass] | (K@l Kg)
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Welghted average GOV of coal/ Lignite az Recalved (Exciuding blomass)
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Details of Sourcewise fuel for computation of Energy Charges

FORM -15

Company NTPC
Name of the generating Station MOUDA STAGE |
Maonth APRIL 23
SL|Particulars Unit LDO
A)|OPENING QUANTITY
1|Opening Stock of Oil KL 2,707.30
2|value of Stock s 208,782,838,27
B)|QUANTITY
3|Quantity of LDO/HFO supplied by Ol Company KL 3,032.35
A Adjustment (+/-} in guantity supplled made by Ol Campary KL 000
5(LOO/HFO supplied by O/l Company (3+4) KL 3,022.35
G{Marmative transit & Handling losses KL MA
7|Met Ol suppliad {5 - &) Wl 3.032.35
c)|PRicE
8|Amount charged by the Cil Company Rs 230,594,429.00
9 Adjustment [+ /-) in amount charged by Oil Company Rs .00
10{Handling, 5ampling and such other Similar charges fs .00
11(Total Amount charged (8 +9+10) Rs 230.554.429.00
D) | TRANSPORTATION Rs
12(Transportation charges by Rail / Ship / Road Transport
By Rail Rs 0.00
By Road Rs 0.00
By Ship Rs 0.00
13| Adjustment (+/-} in amount charged by railways / transport company Rs 0.o0
14|Demurrage charges, if any Rs .00
15|Cost of diesel in transparting LDO/HFO throwgh MGR system, if spplicable Rs 0
16(Total transportation charges [ 12+/-13-14 + 15 ) Rs 0.00
17| Tatal amount charged for Ol supplied including transportation (11 + 16) Rs 230,534,429.00
E}|TOTAL COST
18(Landed Cost of Oil (HEQ/LDO) ( 2+17) / (1+7) Re/fKL 76,551.28
15|Blending Ratio MNA
20|Weighted average cost of Gil 76,551.28
F}|QUALITY
21|GCY of Oll of the opening stock as per bill of Oil company {Keal/Ltr) MA
22|GCY of oll supplied as per bill of oll company {Kcal /Ltr) MNA
23|16V of Imported coal of the opening coal stock as per bill of coal company {Kcal/Ltr)
24|60V of Imported coal supplied as per bill of coal company {Keal Ltr)
25 Weighted average GCV of Oil as billed [Keal/Ltr)
26(GCV of Oil of the Opening stock as received st station [Kcal/Ltr)
27|GCVY of Oil supplied (HFO/LDO) (KealfLtr)
28|GCY of Imported coal of the Opening stock as received at station [Kcal/Ltr)
29|GCV of Imported coal supplied as received at station [Keal/itr)
30| Weighted average GCV of Oil (HFO/LDO]) (KcalfLtr) 2438
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Details of Sourcewise fuel for computation of Energy Charges

FORM -15

Company NTPC
Name of the generating Station MOUDA STAGE |
Maonth MAY 23
SL|Particulars Unit LDO
A)|OPENING QUANTITY
1|Opening Stock of Oil KL 5,365.65
2|value of Stock s £10,534,914.58
B)|QUANTITY
3|Quantity of LDO/HFO supplied by Ol Company KL .00
A Adjustment (+/-} in guantity supplled made by Ol Campary KL o.00
5(LOO/HFO supplied by O/l Company (3+4) KL .00
G{Marmative transit & Handling losses KL MA
7|Met Ol suppliad {5 - &) Wl 0.00
c)|PRicE
8|Amount charged by the Cil Company Rs 0.00
9 Adjustment [+ /-) in amount charged by Oil Company Rs .00
10{Handling, 5ampling and such other Similar charges fs 0.00
11(Total Amount charged (8 +9+10) Rs 0.00
D) | TRANSPORTATION Rs
12(Transportation charges by Rail / Ship / Road Transport
By Rail Rs 0.00
By Road Rs 0.00
By Ship Rs 0.00
13| Adjustment (+/-} in amount charged by railways / transport company Rs 0.o0
14|Demurrage charges, if any Rs .00
15|Cost of diesel in transparting LDO/HFO throwgh MGR system, if spplicable Rs 0
16(Total transportation charges [ 12+/-13-14 + 15 ) Rs .00
17| Tatal amount charged for Ol supplied including transportation (11 + 16) Rs .00
E}|TOTAL COST
18(Landed Cost of Oil (HEQ/LDO)  2+17) / (1+7) Re/fKL 76,511.74
15|Blending Ratio MNA
20|Weighted average cost of Gil 76,511.74
F}|QUALITY
21|GCY of Oll of the opening stock as per bill of Oil company {Keal/Ltr) MA
£2|GCY of oll supplied as per bill of oll company {Kcal /Ltr) MNA
23|16V of Imported coal of the opening coal stock as per bill of coal company {Kcal/Ltr) -
24|60V of Imported coal supplied as per bill of coal company {Keal Ltr)
25 Weighted average GCV of Oil as billed [Keal/Ltr MA
26(GCV of Oil of the Opening stock as received st station [Kcal/Ltr) 9438
27|GCVY of Oil supplied (HFO/LDO) (KealfLtr)
28|GCY of Imported coal of the Opening stock as received at station [Kcal/Ltr)
29|GCV of Imported coal supplied as received at station [Keal/itr)
30| Weighted average GCV of Oil (HFO/LDO]) (KcalfLtr) 2438
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Details of Sourcewise fuel for computation of Energy Charges

FORM -15

Company NTPC
Name of the generating Station MOUDA STAGE |
Maonth JUNE 23
SL|Particulars Unit LDO
A)|OPENING QUANTITY
1|Opening Stock of Oil KL 5,010.65
2|value of Stock s 383,373,246.62
B)|QUANTITY
3|Quantity of LDO/HFO supplied by Ol Company KL .00
A Adjustment (+/-} in guantity supplled made by Ol Campary KL o.00
5(LOO/HFO supplied by O/l Company (3+4) KL .00
G{Marmative transit & Handling losses KL MA
7|Met Ol suppliad {5 - &) Wl 0.00
c)|PRicE
8|Amount charged by the Cil Company Rs 0.00
9 Adjustment [+ /-) in amount charged by Oil Company Rs .00
10{Handling, 5ampling and such other Similar charges fs 0.00
11(Total Amount charged (8 +9+10) Rs 0.00
D) | TRANSPORTATION Rs
12(Transportation charges by Rail / Ship / Road Transport
By Rail Rs 0.00
By Road Rs 0.00
By Ship Rs 0.00
13| Adjustment (+/-} in amount charged by railways / transport company Rs 0.o0
14|Demurrage charges, if any Rs .00
15|Cost of diesel in transparting LDO/HFO throwgh MGR system, if spplicable Rs 0
16(Total transportation charges [ 12+/-13-14 + 15 ) Rs .00
17| Tatal amount charged for Ol supplied including transportation (11 + 16) Rs .00
E}|TOTAL COST
18(Landed Cost of Oil (HEQ/LDO)  2+17) / (1+7) Re/fKL 76,511.74
15|Blending Ratio MNA
20|Weighted average cost of Gil 76,511.74
F}|QUALITY
21|GCY of Oll of the opening stock as per bill of Oil company {Keal/Ltr) MA
£2|GCY of oll supplied as per bill of oll company {Kcal /Ltr) MNA
23|16V of Imported coal of the opening coal stock as per bill of coal company {Kcal/Ltr) -
24|60V of Imported coal supplied as per bill of coal company {Keal Ltr)
25 Weighted average GCV of Oil as billed [Keal/Ltr MA
26(GCV of Oil of the Opening stock as received st station [Kcal/Ltr) 9438
27|GCVY of Oil supplied (HFO/LDO) (KealfLtr)
28|GCY of Imported coal of the Opening stock as received at station [Kcal/Ltr)
29|GCV of Imported coal supplied as received at station [Keal/itr)
30| Weighted average GCV of Oil (HFO/LDO]) (KcalfLtr) 2438
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Details of Sourcewise fuel for computation of Energy Charges

FORM -15

Company NTPC
Name of the generating Station MOUDA STAGE |
Maonth JuLY 23
SL|Particulars Unit LDO
A)|OPENING QUANTITY
1|Opening Stock of Oil KL 442965
2|value of Stock s 338,919,925.38
B)|QUANTITY
3|Quantity of LDO/HFO supplied by Ol Company KL .00
A Adjustment (+/-} in guantity supplled made by Ol Campary KL o.00
5(LOO/HFO supplied by O/l Company (3+4) KL .00
G{Marmative transit & Handling losses KL MA
7|Met Ol suppliad {5 - &) Wl 0.00
c)|PRicE
8|Amount charged by the Cil Company Rs 0.00
9 Adjustment [+ /-) in amount charged by Oil Company Rs .00
10{Handling, 5ampling and such other Similar charges fs 0.00
11(Total Amount charged (8 +9+10) Rs 0.00
D) | TRANSPORTATION Rs
12(Transportation charges by Rail / Ship / Road Transport
By Rail Rs 0.00
By Road Rs 0.00
By Ship Rs 0.00
13| Adjustment (+/-} in amount charged by railways / transport company Rs 0.o0
14|Demurrage charges, if any Rs .00
15|Cost of diesel in transparting LDO/HFO throwgh MGR system, if spplicable Rs 0
16(Total transportation charges [ 12+/-13-14 + 15 ) Rs .00
17| Tatal amount charged for Ol supplied including transportation (11 + 16) Rs .00
E}|TOTAL COST
18(Landed Cost of Oil (HEQ/LDO)  2+17) / (1+7) Re/fKL 76,511.74
15|Blending Ratio MNA
20|Weighted average cost of Gil 76,511.74
F}|QUALITY
21|GCY of Oll of the opening stock as per bill of Oil company {Keal/Ltr) MA
£2|GCY of oll supplied as per bill of oll company {Kcal /Ltr) MNA
23|16V of Imported coal of the opening coal stock as per bill of coal company {Kcal/Ltr) -
24|60V of Imported coal supplied as per bill of coal company {Keal Ltr)
25 Weighted average GCV of Oil as billed [Keal/Ltr MA
26(GCV of Oil of the Opening stock as received st station [Kcal/Ltr) 9438
27|GCVY of Oil supplied (HFO/LDO) (KealfLtr)
28|GCY of Imported coal of the Opening stock as received at station [Kcal/Ltr)
29|GCV of Imported coal supplied as received at station [Keal/itr)
30| Weighted average GCV of Oil (HFO/LDO]) (KcalfLtr) 2438
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Details of Sourcewise fuel for computation of Energy Charges

FORM -15

Company NTPC
Name of the generating Station MOUDA STAGE |
Maonth AUGUST 23
SL|Particulars Unit LDO
A)|OPENING QUANTITY
1|Opening Stock of Oil KL 4,069,65
2[Value of Stock Rs 311,375,698.72
B)|QUANTITY
3|Quantity of LDO/HFO supplied by Ol Company KL .00
A Adjustment (+/-} in guantity supplled made by Ol Campary KL o.00
5(LOO/HFO supplied by O/l Company (3+4) KL .00
G{Marmative transit & Handling losses KL MA
7|Met Ol suppliad {5 - &) Wl 0.00
c)|PRicE
8|Amount charged by the Cil Company Rs 0.00
9 Adjustment [+ /-) in amount charged by Oil Company Rs .00
10{Handling, 5ampling and such other Similar charges fs 0.00
11(Total Amount charged (8 +9+10) Rs 0.00
D) | TRANSPORTATION Rs
12(Transportation charges by Rail / Ship / Road Transport
By Rail Rs 0.00
By Road Rs 0.00
By Ship Rs 0.00
13| Adjustment (+/-} in amount charged by railways / transport company Rs 0.o0
14|Demurrage charges, if any Rs .00
15|Cost of diesel in transparting LDO/HFO throwgh MGR system, if spplicable Rs 0
16(Total transportation charges [ 12+/-13-14 + 15 ) Rs .00
17| Tatal amount charged for Ol supplied including transportation (11 + 16) Rs .00
E}|TOTAL COST
18(Landed Cost of Oil (HEQ/LDO)  2+17) / (1+7) Re/fKL 76,511.74
15|Blending Ratio MNA
20|Weighted average cost of Gil 76,511.74
F}|QUALITY
21|GCY of Oll of the opening stock as per bill of Oil company {Keal/Ltr) MA
£2|GCY of oll supplied as per bill of oll company {Kcal /Ltr) MNA
23|16V of Imported coal of the opening coal stock as per bill of coal company {Kcal/Ltr) -
24|60V of Imported coal supplied as per bill of coal company {Keal Ltr)
25 Weighted average GCV of Oil as billed [Keal/Ltr MA
26(GCV of Oil of the Opening stock as received st station [Kcal/Ltr) 9438
27|GCVY of Oil supplied (HFO/LDO) (KealfLtr)
28|GCY of Imported coal of the Opening stock as received at station [Kcal/Ltr)
29|GCV of Imported coal supplied as received at station [Keal/itr)
30| Weighted average GCV of Oil (HFO/LDO]) (KcalfLtr) 2438
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Details of Sourcewise fuel for computation of Energy Charges

FORM -15

Company NTPC
Name of the generating Station MOUDA STAGE |
Maonth SEPTEMBER 23
SL|Particulars Unit LDO
A)|OPENING QUANTITY
1|Opening Stock of Oil KL 3,674.65
2|value of Stock s 281,153,501.25
B)|QUANTITY
3|Quantity of LDO/HFO supplied by Ol Company KL .00
A Adjustment (+/-} in guantity supplled made by Ol Campary KL o.00
5(LOO/HFO supplied by O/l Company (3+4) KL .00
G{Marmative transit & Handling losses KL MA
7|Met Ol suppliad {5 - &) Wl 0.00
c)|PRicE
8|Amount charged by the Cil Company Rs 0.00
9 Adjustment [+ /-) in amount charged by Oil Company Rs .00
10{Handling, 5ampling and such other Similar charges fs 0.00
11(Total Amount charged (8 +9+10) Rs 0.00
D) | TRANSPORTATION Rs
12(Transportation charges by Rail / Ship / Road Transport
By Rail Rs 0.00
By Road Rs 0.00
By Ship Rs 0.00
13| Adjustment (+/-} in amount charged by railways / transport company Rs 0.o0
14|Demurrage charges, if any Rs .00
15|Cost of diesel in transparting LDO/HFO throwgh MGR system, if spplicable Rs 0
16(Total transportation charges [ 12+/-13-14 + 15 ) Rs .00
17| Tatal amount charged for Ol supplied including transportation (11 + 16) Rs .00
E}|TOTAL COST
18(Landed Cost of Oil (HEQ/LDO)  2+17) / (1+7) Re/fKL 76,511.74
15|Blending Ratio MNA
20|Weighted average cost of Gil 76,511.74
F}|QUALITY
21|GCY of Oll of the opening stock as per bill of Oil company {Keal/Ltr) MA
£2|GCY of oll supplied as per bill of oll company {Kcal /Ltr) MNA
23|16V of Imported coal of the opening coal stock as per bill of coal company {Kcal/Ltr) -
24|60V of Imported coal supplied as per bill of coal company {Keal Ltr)
25 Weighted average GCV of Oil as billed [Keal/Ltr MA
26(GCV of Oil of the Opening stock as received st station [Kcal/Ltr) 9438
27|GCVY of Oil supplied (HFO/LDO) (KealfLtr)
28|GCY of Imported coal of the Opening stock as received at station [Kcal/Ltr)
29|GCV of Imported coal supplied as received at station [Keal/itr)
30| Weighted average GCV of Oil (HFO/LDO]) (KcalfLtr) 2438
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Details of Sourcewise fuel for computation of Energy Charges

FORM -15

Company NTPC
Name of the generating Station MOUDA STAGE |
Maonth OCTOBER 23
SL|Particulars Unit LDO
A)|OPENING QUANTITY
1|Opening Stock of Oil KL 2,447 65
2|value of Stock s 187,273,655.59
B)|QUANTITY
3|Quantity of LDO/HFO supplied by Ol Company KL 3,091.11
A Adjustment (+/-} in guantity supplled made by Ol Campary KL o.00
5(LOO/HFO supplied by O/l Company (3+4) KL 3,091.11
G{Marmative transit & Handling losses KL MA
7|Met Ol suppliad {5 - &) Wl 3.091.11
c)|PRicE
8|Amount charged by the Cil Company Rs 265,677.062.00
9 Adjustment [+ /-) in amount charged by Oil Company Rs .00
10{Handling, 5ampling and such other Similar charges fs 0.00
11(Total Amount charged (8 +9+10) Rs 265,677.062.00
D) | TRANSPORTATION Rs
12(Transportation charges by Rail / Ship / Road Transport
By Rail Rs 0.00
By Road Rs 0.00
By Ship Rs 0.00
13| Adjustment (+/-} in amount charged by railways / transport company Rs 0.o0
14|Demurrage charges, if any Rs .00
15|Cost of diesel in transparting LDO/HFO throwgh MGR system, if spplicable Rs 0
16(Total transportation charges [ 12+/-13-14 + 15 ) Rs 0.00
17[Total amount charged for Ol supplied including transportation (11 + 16) Rs 265,677,062.00
E}|TOTAL COST
18(Landed Cost of Oil (HEQ/LDO) ( 2+17) / (1+7) Re/fKL 81,778.42
15|Blending Ratio MNA
20|Weighted average cost of Gil 81,778.42
F}|QUALITY
21|GCY of Oll of the opening stock as per bill of Oil company {Keal/Ltr) MA
22|GCY of oll supplied as per bill of oll company {Kcal /Ltr) MNA
23|16V of Imported coal of the opening coal stock as per bill of coal company {Kcal/Ltr)
24|60V of Imported coal supplied as per bill of coal company {Keal Ltr)
25 Weighted average GCV of Oil as billed [Keal/Ltr)
26(GCV of Oil of the Opening stock as received st station [Kcal/Ltr)
27|GCVY of Oil supplied (HFO/LDO) (KealfLtr)
28|GCY of Imported coal of the Opening stock as received at station [Kcal/Ltr)
29|GCV of Imported coal supplied as received at station [Keal/itr)
30| Weighted average GCV of Oil (HFO/LDO]) (KcalfLtr) 2438
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Details of Sourcewise fuel for computation of Energy Charges

FORM -15

Company NTPC
Name of the generating Station MOUDA STAGE |
Maonth MNOVEMEBER 23
SL|Particulars Unit LDO
A)|OPENING QUANTITY
1|Opening Stock of Oil KL 5,158.76
2|value of Stock s 421,524,350.09
B)|QUANTITY
3|Quantity of LDO/HFO supplied by Ol Company KL .00
A Adjustment (+/-} in guantity supplled made by Ol Campary KL o.00
5(LOO/HFO supplied by O/l Company (3+4) KL .00
G{Marmative transit & Handling losses KL MA
7|Met Ol suppliad {5 - &) Wl 0.00
c)|PRicE
8|Amount charged by the Cil Company Rs 0.00
9 Adjustment [+ /-) in amount charged by Oil Company Rs .00
10{Handling, 5ampling and such other Similar charges fs 0.00
11(Total Amount charged (8 +9+10) Rs 0.00
D) | TRANSPORTATION Rs
12(Transportation charges by Rail / Ship / Road Transport
By Rail Rs 0.00
By Road Rs 0.00
By Ship Rs 0.00
13| Adjustment (+/-} in amount charged by railways / transport company Rs 0.o0
14|Demurrage charges, if any Rs .00
15|Cost of diesel in transparting LDO/HFO throwgh MGR system, if spplicable Rs 0
16(Total transportation charges [ 12+/-13-14 + 15 ) Rs .00
17| Tatal amount charged for Ol supplied including transportation (11 + 16) Rs .00
E}|TOTAL COST
18(Landed Cost of Oil (HEQ/LDO)  2+17) / (1+7) Re/fKL £1,710.47
15|Blending Ratio MNA
20|Weighted average cost of Gil 81,710.47
F}|QUALITY
21|GCY of Oll of the opening stock as per bill of Oil company {Keal/Ltr) MA
£2|GCY of oll supplied as per bill of oll company {Kcal /Ltr) MNA
23|16V of Imported coal of the opening coal stock as per bill of coal company {Kcal/Ltr) -
24|60V of Imported coal supplied as per bill of coal company {Keal Ltr)
25 Weighted average GCV of Oil as billed [Keal/Ltr MA
26(GCV of Oil of the Opening stock as received st station [Kcal/Ltr) 9438
27|GCVY of Oil supplied (HFO/LDO) (KealfLtr)
28|GCY of Imported coal of the Opening stock as received at station [Kcal/Ltr)
29|GCV of Imported coal supplied as received at station [Keal/itr)
30| Weighted average GCV of Oil (HFO/LDO]) (KcalfLtr) 2438
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Details of Sourcewise fuel for computation of Energy Charges

FORM -15

Company NTPC
Name of the generating Station MOUDA STAGE |
Maonth DECEMBER 23
SL|Particulars Unit LDO
A)|OPENING QUANTITY
1|Opening Stock of Oil KL 494876
2|value of Stock s 404,365,162.05
B)|QUANTITY
3|Quantity of LDO/HFO supplied by Ol Company KL .00
A Adjustment (+/-} in guantity supplled made by Ol Campary KL o.00
5(LOO/HFO supplied by O/l Company (3+4) KL .00
G{Marmative transit & Handling losses KL MA
7|Met Ol suppliad {5 - &) Wl 0.00
c)|PRicE
8|Amount charged by the Cil Company Rs 0.00
9 Adjustment [+ /-) in amount charged by Oil Company Rs .00
10{Handling, 5ampling and such other Similar charges fs 0.00
11(Total Amount charged (8 +9+10) Rs 0.00
D) | TRANSPORTATION Rs
12(Transportation charges by Rail / Ship / Road Transport
By Rail Rs 0.00
By Road Rs 0.00
By Ship Rs 0.00
13| Adjustment (+/-} in amount charged by railways / transport company Rs 0.o0
14|Demurrage charges, if any Rs .00
15|Cost of diesel in transparting LDO/HFO throwgh MGR system, if spplicable Rs 0
16(Total transportation charges [ 12+/-13-14 + 15 ) Rs .00
17| Tatal amount charged for Ol supplied including transportation (11 + 16) Rs .00
E}|TOTAL COST
18(Landed Cost of Oil (HEQ/LDO)  2+17) / (1+7) Re/fKL £1,710.47
15|Blending Ratio MNA
20|Weighted average cost of Gil 81,710.47
F}|QUALITY
21|GCY of Oll of the opening stock as per bill of Oil company {Keal/Ltr) MA
£2|GCY of oll supplied as per bill of oll company {Kcal /Ltr) MNA
23|16V of Imported coal of the opening coal stock as per bill of coal company {Kcal/Ltr) -
24|60V of Imported coal supplied as per bill of coal company {Keal Ltr)
25 Weighted average GCV of Oil as billed [Keal/Ltr MA
26(GCV of Oil of the Opening stock as received st station [Kcal/Ltr) 9438
27|GCVY of Oil supplied (HFO/LDO) (KealfLtr)
28|GCY of Imported coal of the Opening stock as received at station [Kcal/Ltr)
29|GCV of Imported coal supplied as received at station [Keal/itr)
30| Weighted average GCV of Oil (HFO/LDO]) (KcalfLtr) 2438
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Details of Sourcewise fuel for computation of Energy Charges

FORM -15

Company NTPC
Name of the generating Station MOUDA STAGE |
Maonth JANUARY 24
SL|Particulars Unit LDO
A)|OPENING QUANTITY
1|Opening Stock of Oil KL 3417.76
2|value of Stock s 279,266437.62
B)|QUANTITY
3|Quantity of LDO/HFO supplied by Ol Company KL .00
A Adjustment (+/-} in guantity supplled made by Ol Campary KL o.00
5(LOO/HFO supplied by O/l Company (3+4) KL .00
G{Marmative transit & Handling losses KL MA
7|Met Ol suppliad {5 - &) Wl 0.00
c)|PRicE
8|Amount charged by the Cil Company Rs 0.00
9 Adjustment [+ /-) in amount charged by Oil Company Rs .00
10{Handling, 5ampling and such other Similar charges fs 0.00
11(Total Amount charged (8 +9+10) Rs 0.00
D) | TRANSPORTATION Rs
12(Transportation charges by Rail / Ship / Road Transport
By Rail Rs 0.00
By Road Rs 0.00
By Ship Rs 0.00
13| Adjustment (+/-} in amount charged by railways / transport company Rs 0.o0
14|Demurrage charges, if any Rs .00
15|Cost of diesel in transparting LDO/HFO throwgh MGR system, if spplicable Rs 0
16(Total transportation charges [ 12+/-13-14 + 15 ) Rs .00
17| Tatal amount charged for Ol supplied including transportation (11 + 16) Rs .00
E}|TOTAL COST
18(Landed Cost of Oil (HEQ/LDO)  2+17) / (1+7) Re/fKL £1,710.47
15|Blending Ratio MNA
20|Weighted average cost of Gil 81,710.47
F}|QUALITY
21|GCY of Oll of the opening stock as per bill of Oil company {Keal/Ltr) MA
£2|GCY of oll supplied as per bill of oll company {Kcal /Ltr) MNA
23|16V of Imported coal of the opening coal stock as per bill of coal company {Kcal/Ltr) -
24|60V of Imported coal supplied as per bill of coal company {Keal Ltr)
25 Weighted average GCV of Oil as billed [Keal/Ltr MA
26(GCV of Oil of the Opening stock as received st station [Kcal/Ltr) 9438
27|GCVY of Oil supplied (HFO/LDO) (KealfLtr)
28|GCY of Imported coal of the Opening stock as received at station [Kcal/Ltr)
29|GCV of Imported coal supplied as received at station [Keal/itr)
30| Weighted average GCV of Oil (HFO/LDO]) (KcalfLtr) 2438
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Details of Sourcewise fuel for computation of Energy Charges

FORM -15

Company NTPC
Name of the generating Station MOUDA STAGE |
Maonth FEBRUARY 24
SL|Particulars Unit LDO
A)|OPENING QUANTITY
1|Opening Stock of Oil KL 3,017.76
2|value of Stock s 246,582,250,98
B)|QUANTITY
3|Quantity of LDO/HFO supplied by Ol Company KL .00
A Adjustment (+/-} in guantity supplled made by Ol Campary KL o.00
5(LOO/HFO supplied by O/l Company (3+4) KL .00
G{Marmative transit & Handling losses KL MA
7|Met Ol suppliad {5 - &) Wl 0.00
c)|PRicE
8|Amount charged by the Cil Company Rs 0.00
9 Adjustment [+ /-) in amount charged by Oil Company Rs .00
10{Handling, 5ampling and such other Similar charges fs 0.00
11(Total Amount charged (8 +9+10) Rs 0.00
D) | TRANSPORTATION Rs
12(Transportation charges by Rail / Ship / Road Transport
By Rail Rs 0.00
By Road Rs 0.00
By Ship Rs 0.00
13| Adjustment (+/-} in amount charged by railways / transport company Rs 0.o0
14|Demurrage charges, if any Rs .00
15|Cost of diesel in transparting LDO/HFO throwgh MGR system, if spplicable Rs 0
16(Total transportation charges [ 12+/-13-14 + 15 ) Rs .00
17| Tatal amount charged for Ol supplied including transportation (11 + 16) Rs .00
E}|TOTAL COST
18(Landed Cost of Oil (HEQ/LDO)  2+17) / (1+7) Re/fKL £1,710.47
15|Blending Ratio MNA
20|Weighted average cost of Gil 81,710.47
F}|QUALITY
21|GCY of Oll of the opening stock as per bill of Oil company {Keal/Ltr) MA
£2|GCY of oll supplied as per bill of oll company {Kcal /Ltr) MNA
23|16V of Imported coal of the opening coal stock as per bill of coal company {Kcal/Ltr) -
24|60V of Imported coal supplied as per bill of coal company {Keal Ltr)
25 Weighted average GCV of Oil as billed [Keal/Ltr MA
26(GCV of Oil of the Opening stock as received st station [Kcal/Ltr) 9438
27|GCVY of Oil supplied (HFO/LDO) (KealfLtr)
28|GCY of Imported coal of the Opening stock as received at station [Kcal/Ltr)
29|GCV of Imported coal supplied as received at station [Keal/itr)
30| Weighted average GCV of Oil (HFO/LDO]) (KcalfLtr) 2438
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Details of Sourcewise fuel for computation of Energy Charges

FORM -15

Company NTPC
Name of the generating Station MOUDA STAGE |
Maonth MARCH 24
SL|Particulars Unit LDO
A)|OPENING QUANTITY
1|Opening Stock of Oil KL 2,884.76
2|value of Stock s 235,714,758.90
B)|QUANTITY
3|Quantity of LDO/HFO supplied by Ol Company KL 3,029.83
A Adjustment (+/-} in guantity supplled made by Ol Campary KL o.00
5(LOO/HFO supplied by O/l Company (3+4) KL 3,025.83
G{Marmative transit & Handling losses KL MA
7|Met Ol suppliad {5 - &) Wl 3.029.83
c)|PRicE
8|Amount charged by the Cil Company Rs 205,151,538.80
9 Adjustment [+ /-) in amount charged by Oil Company Rs .00
10{Handling, 5ampling and such other Similar charges fs 0.00
11(Total Amount charged (8 +9+10) Rs 205,151.538.80
D) | TRANSPORTATION Rs
12(Transportation charges by Rail / Ship / Road Transport
By Rail Rs 0.00
By Road Rs 0.00
By Ship Rs 0.00
13| Adjustment (+/-} in amount charged by railways / transport company Rs 0.o0
14|Demurrage charges, if any Rs .00
15|Cost of diesel in transparting LDO/HFO throwgh MGR system, if spplicable Rs 0
16(Total transportation charges [ 12+/-13-14 + 15 ) Rs 0.00
17[Total amount charged for Ol supplied including transportation (11 + 16) Rs 205,151,538 .80
E}|TOTAL COST
18(Landed Cost of Oil (HEQ/LDO) ( 2+17) / (1+7) Re/fKL 74,538.83
15|Blending Ratio MNA
20|Weighted average cost of Gil 74,538.83
F}|QUALITY
21|GCY of Oll of the opening stock as per bill of Oil company {Keal/Ltr) MA
22|GCY of oll supplied as per bill of oll company {Kcal /Ltr) MNA
23|16V of Imported coal of the opening coal stock as per bill of coal company {Kcal/Ltr)
24|60V of Imported coal supplied as per bill of coal company {Keal Ltr)
25 Weighted average GCV of Oil as billed [Keal/Ltr)
26(GCV of Oil of the Opening stock as received st station [Kcal/Ltr)
27|GCVY of Oil supplied (HFO/LDO) (KealfLtr)
28|GCY of Imported coal of the Opening stock as received at station [Kcal/Ltr)
29|GCV of Imported coal supplied as received at station [Keal/itr)
30| Weighted average GCV of Oil (HFO/LDO]) (KcalfLtr) 2460
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