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To,

The Secretary,

Bihar Electricity Regulatory Commission,
Vidyut Bhavan - Il, Bailey Road,

Patna - 800021

Ref: BERC-Case No. 19/2021
Letter no. BERC Tariff Case No.- 19/2021-41 Patna, dated 11-01-2022

Sub: 2" Additional submission in Tariff Petition for True-up Petition for FY 2020-21, APR for FY
2021-22, ARR for FY 2022-23 to FY 2024-25 and Transmission Charges for FY 2022-23,

Petition,

Thanking you,

Y faithfully,

(Rajesh)
GM (0&M, Commercial)
BGCL, Patnha

Encl. As above
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(iii)
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(v)

With reference to claim for approval of CAPEX for ABT metering:

As stated under paragraph 2 of the petition, furnish documents in support of mandatory
installation of ABT meter.

Furnish documents including approval of board of directors in support of planning for
installation of 418 ABT Meter, source of funding and that the proposed CAPEX is the
least cost & economically viable option. Also justify whether cost of existing CAPEX
approved for Part 1&2 does not include Metering of these points where 418 ABT Meter
proposed to be installed.

What is the objective of this proposed CAPEX? Also furnish cost benefit analysis.

Table 1(Year wise Capital Expenditure for ABT metering) shows that total cost involved
for installation and commissioning of 418 ABT Meter is Rs. 17.64 Cr out of which Rs.
5.98 Cr estimated to be incurred during FY 2021-22 is Rs. 5.98 Cr, justify how Rs.5.98
Cr will be incurred during shortest period of March 2022 after its approval. Also furnish,
Scheduled date of award of work, Scheduled date of start of work, scheduled date of
Completion of work, PERT/CPM analysis.

Furnish Break-up of Project Cost alongwith supporting documents bifurcating into Taxes
and Duties, Interest during Construction (IDC), other financing charges (FC), Foreign
Exchange Rate Variation (FERV), Hedging Cost etc. Also furnish estimated phasing of
fund of different source of finance and calculation of IDC in consonance of PERT/CPM
chart and completion schedule.

Reply: As per the provisions of the Act, Load dispatch centers are mandated to schedule
the power as per the demand, contracts as well as keep account of the electricity
transmitted through the transmission grid. This implies that a ‘ledger of energy
transactions have to be maintained, the physical flow of electricity across various notional
channels in the electricity grid have to be measured and ‘energy balance sheets’ have to
be prepared at the transmission level. The measurements have to be at the bays
terminating at substations and collected using communication medium such as GPRS /
OPGW etc. at a centralized location for preparation of ‘energy statements’ that indicate
the scheduled and actual interchange of entities with the grid as well as account for the
transmission losses incurred in the grid.

The SAMAST (Scheduling, Accounting, Metering and Settlement of Transactions in
Electricity) report by the FOR lays guidelines in this regard. SAMAST is a backbone for
ABT/DSM and precursor to ABT/DSM framework. The SAMAST report, inter-alia,
mandates different works with timelines to be performed by SLDC and its requirements
for acquaintance with ABT/DSM framework to be implemented at the state level. The
recommendations of the SAMAST scheme in this regard Annexed-1A.

Therefore, in accordance with the Hon'ble CERC Regulations as well as State
Regulations, it is incumbent upon the Transmission Licensee to adhere to the SAMAST
scheme.

It is also mentioned that the Hon'ble BERC had initiated “Suo Motu proceeding for
ensuring compliance of the directives of commission for implementation of SAMAST in
Bihar” by its transmission licensee namely Bihar State Power Transmission Company
Ltd. (BSTPCL). Relevant extracts of the Order in Case No. 15/2017 of Hon’ble BERC are

Annexed-1B. %



It may also be relevant to mention that the STU (BSPTCL) has also requested BGCL to
install ABT meters on its interface points for compliance to SAMAST scheme in the state.
The Letter of correspondence in this regard are provided as Annexure-1C.

Considering the emergent nature of work, the Licensee has planned to install 87 ABT
meters in FY 2021-22 on the 33 kV DISCOM interface points (on priority) and has taken
necessary BoD approval to implement the same. The work related to installation of ABT
meters is done through agency selected on basis of competitive bidding. Further, the
remaining interface points are planned to be undertaken in FY 2022-23 as provided in
the Petition under Phase 2. The petitioner submits before the Hon’ble Commission
to kindly grant approval for the implementation of the works and capital cost
pertaining to ABT meters as per the plan submitted in the instant Petition as this
work is commenced in emergent conditions and being statutory in nature. Further,
these meters will also ensure proper energy accounting of concerned Discoms
which are also licensee of Hon’ble BERC. The Board Approval is provided as
Annexure 1D.

The Petitioner submits that it has already procured the meters for works under Phase 1
i.e. 87 meters by way of competitive bidding process and execution work of ABT meter
is also under progress. The same is expected to be completed by March 2022,

The detailed breakup of the Capital Cost including taxes, DPR is provided as Annexure-
1E.

2. Table-4, Opening IDC claimed at Rs.72.36 Cr however it is Rs. 37.60 Cr as closing amount
approved in Table 18 of truing up Order of FY 2019-20. Further, Closing CWIP claimed for truing
of FY 2020-21 at Rs. 1,678.13 Cr however closing CWIP as per audited account is Rs. 832.07 Cr.
Justify

Reply: It is humbly stated that BGCL had filed its review petition on 11.06.2021 (vide Case No.
04/2021) before Hon’ble BERC for adjudication upon which Order was awaited at the time of filing
of instant petition. Accordingly, the Petitioner has claimed closing balances as claimed in the True
up Petition for the FY 2019-20.

3. Table 2 — Gross Fixed Asset for the FY 2020-21: Capitalization (without IDC & IEDC) is Rs.
266.63 Cr. However it is Rs. 264.45 Cr. in Table 3 - CWIP statement for the FY 2020-217?

Reply: The Petitioner submits that the overall capitalization is as shown in the table below:

i Particulars Value
GFA addition (as per Audited Accounts) 297.03
Less: IDC 21.09
Less: IEDC 11.47
GFA addition (hard cost) 264.47
Addition: land cost (Dumraon) earlier 2.16
disallowed (Inadvertently, amount considered is Rs. 216 cr.,
however the actual amount is 2.61 cr.)
GFA additions claim of BGCL for FY 2020- 266.64
[ 21 J
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The Petitioner submits that the claim of Rs. 266.6 Crore includes land component also (pertaining
to Dumraon) as claimed in the table above. The Petitioner submits before the Hon’ble Commission
to approve Rs. 266.64 Cr. towards Capitalization for the FY 2020-21.

4. Capitalization claimed detailed in Annexure -D of the petition having nomenclature of
transmission line, substation and bay extension different from approval given by the commission in
its order approving business plan dated 28.07.2017 for phase IV (Part 2) project and 28.01.2020 for
Phase IV (Part 1) project. Substantiate with element wise details and supporting.

Reply: Nomenclature of assets as per DOCO and mapping of the same as per the details submitted
in the Business Plan is provided as Annexure- 2.

5. Sum of total capitalization claimed as detailed in Annexure-D of the petition is coming at Rs.
294.80 cr however it is showing and claimed at Rs.294.85 Cr. Further Capitalization claimed in
table-4 of the petition is at 297.01 Cr and table -7 is at 299.19 cr however audited balance sheet is
showing the net capitalization at Rs.297.03 Cr.

Reply: The Petitioner submits that the Capitalization as per Annexure D is Rs. 294.85 Crore, the
soft copy of which is appended as Annexure- 3 for the kind consideration of the Hon'ble
Commission.

With reference to Audited accounts, the Petitioner submits that from CWIP (Note 3), Rs. 294 .85
Crore has attained capitalization. Further, the land cost (Dumraon) amounting to Rs. 2.16 Crore
earlier disallowed by the Hon’ble Commission was also kept in Regulatory CWIP balances which
has been considered to have attained capitalization in FY 2020-21. Also, Rs. 2.18 Crore of net
capitalization pertains to Furniture and Fixtures and Office Equipment from the Note 2 of the Audited
Accounts which has not been a part of Accounting CWIP. Therefore, the breakup of overall
capitalization as claimed for the FY 2020-21 is depicted below:

Particulars Value (Rs. Cr.)

Capitalization from Note 3 of Audited Accounts 294 85

Land Capitalization earlier disallowed 2.16

(Dumraon) (Inadvertently, amount considered is Rs. 2.16
cr., however the actual amount is 2.61 cr.)

Sub Total 297.01

Other items (Furniture and office eq.) 2.18

Net capitalization claimed 299.19

6. Audited account is showing that IDC of Rs. 9.85 Cr have been capitalized under part-2 however
capitalization of IDC for part -2 project has been claimed at Rs. 10.30 Cr for truing up of FY 2020-
21. Likewise audited account is showing that IEDC of Rs. 3.6673 Cr and Rs. 7.8059 Cr have been
capitalized under part -2 and part -1 respectively however capitalization of IEDC for part -2 and part-
1 project have been claimed at Rs. 2.82 Cr and Rs. 8.62 Cr. respectively for truing up of FY 2020-
21.

Reply: The petitioner submits that it has considered overall IDC Capitalization and IEDC
Capitalization of Rs. 21.09 Crore (for Part 1 and Part 2) and Rs. 11.47 Crore (for Part 1 and Part 2)
for the computation of overall GFA for the FY 2020-21 which is as per the Audited Accounts for the
FY 2020-21. The Hon'ble Commission is requested to consider the same for the True up of FY 2020-
21.



7. As per commission order dated 28.01.2020 (case no- 25/2019), IDC will be considered based on
the calculation of IDC from the date of infusion of debt fund upto scheduled date / Actual date of
commercial operation showing amount of loan & amount of capex actually attributed/ allocated to
each substations & transmission lines but such calculation sheet in support of IDC claim has not
been furnished.

Reply: As per the audited account for FY 2020-21, the additions to IDC is Rs. 18.80 Cr. & Rs. 16.64
Cr. for Part | & Il respectively. The working of the same is provided as Annexure- 4.

8. Audited account note -3, balance of capital work in progress (CWIP) as on 31.03.2021 showing
at Rs. 694.34 Cr. & Rs. 832.06 Cr seems to have clerical error as it is not in agreement with CWIP
at the beginning of the year adjusted for addition/ adjustment/ reallocation/capitalization made during
the year. Furnish details of CWIP at the beginning of the year of each items of CWIP and addition/
reallocation/capitalization made during the year.

Reply: As pointed out by the Hon'ble Commission, there has been a clerical error in the CWIP
statement submitted (Note 3) of the Financial statements. The Petitioner has provided a copy of
revised Note 3 in reply to the Hon'ble Commission queries (ref Letter dated 29.12.2021) vide Letter
dated 10.01.2021. The Petitioner reproduces a copy of the revised Note 3 for the kind consideration
of the Hon'’ble Commission as Annexure - 5.

9. Refer truing up order dated 12.03.2021 of FY 2019-20 read with review order 28.12.20201, no
further capitalization will be considered for part-l project unless detailed information, data and
justification along with supporting documents is submitted for prudence check, to substantiate the
amount actually incurred on each factor as elaborated in said order and for change in cost
Rs.1699.36 crores showing deviation amount attributable to each factor contributing into deviation
i.e Government Taxes & duties, change in scope of work etc.

Reply: The information sought is under preparation and an additional time of 01 month may be
provided to the petitioner for the sought submission.

10. Table 4- Computation of Weighted average Rate of Depreciation

Provide detailed calculation of claimed Depreciation of opening depreciable assets Rs.85.64 Cr and
depreciation on asset additions during the year Rs. 9.79 Cr. Further, depreciation showing in Note-
2 is Rs.95.40 Cr however statement of profit and loss showing the audited depreciation at Rs.95.M
Cr.

Reply: Computation of Weighted average rate of Depreciation is provided as Annexure- § (soft
copy).

Itis submitted that the P&L statement depicts depreciation including amortization of intangible assets
which amounts to Rs. 0.12 Crore (ref Note 24 to the Financial statements) while Note 2 depicts net
depreciation of tangible assets which amounts to Rs. 95.40 Crore.

11. Table 5 - BGCL claim of Depreciation for the FY 2020-21

Net Opening GFA (without land) Claimed at Rs. 1,723.45 however it is Rs. 1,653.95 Cr as closing
amount approved in Table 27 of truing up Order of FY 2019-207

Reply: It is humbly stated that BGCL had filed its review petition on 11.06.2021 (vide Case No.
04/2021) before Hon'ble BERC for adjudication upon which Order was awaited at the time of filing
of instant petition. Accordingly, the Petitioner has claimed closing balances as claimed in the True
up Petition for the FY 2019-20.



12. Land addition to GFA claimed in FY 2020-21 at Rs.2.16 Cr, however audited account showing
NIL Land addition to GFA. Clarify.

Reply: The Petitioner vide Letter dated 02.01.2020 (provided as Table 2) (as a reply to Hon'ble
Commission’s query) had submitted that the cost of Rs. 2.61 Cr. of land has attained capitalization
in the books of Accounts in FY 2018-19 however the same was not allowed by the Hon'ble
Commission since the asset pertaining to Dumraon had not attained capitalization by then. The
Petitioner has claimed the same in the True up for FY 2020-21 since the asset on Dumraon has now
attained capitalization, so it is requested before the Hon'ble Commission to approve Rs. 2.61 Cr.
The Petitioner reproduces the table submitted during the Tariff proceedings for FY 2020-21 as
shown in the table below:

Land Acquisition for Value (in Rs. Cr.) |
Dumraon Substation 2.61
Jakkanpur Substation 16.92
Naubatpur Substation 21.80
Pota Cabin 0.45

| Total 41.78

Further, in the Balance Sheet for FY 2019-20, the petitioner has capitalisedland for Dumraon
amounting to Rs. 3.86 Crore, which has been disallowed by the hon’ble commission vide order dtd
12.03.2021 and subsequently vide review order dtd 28.12.2021

The petitioner hereby submits before the hon’ble commission to approve an additional Rs. 6.47 crore
towards capitalization for the land of Dumraon GIS in true up of FY 2020-21.

The relevant extracts of the Hon'ble Commission’s Order dated 20.03.2020 in the above regard
pertaining to disallowance of Rs. 41.78 Crore is reproduced below:

It is observed from Para(g) of the petitioner reply vide Letter No-
JV/BG/PT/Comml./BERC/04 dated 02.01.2020 that out of total direct capitalization
of Rs.46.05 Crore, Rs.41.78 Crore relating to Phase IV Part 2 of 2 works which has
been directly charged to GFA. The project relating to Phase IV Part 2 of 2 is
proposed to be capitalised and put into use in FY 2019-20 and FY 2020-21 by the
petitioner. The capex made amounting to Rs.41.78 Croreis for erection of
substations and shall be capitalised along with the cost of equipment on
commissioning of substation. As such capex of Rs.41.78 Crore is treated as CWIP
and withdrawn from the value of GFA in truing up for FY 2018-19.

The Commission approves capitalisation of capex based on the audited accounts for

FY 2018-19 in true up as table 4.4 given below:




13. Table 6 — BGCL claim of interest on Loan for the FY 2020-21: Opening Loan (Normative) claimed
at Rs, 1,216.80 however closing loan of FY 2019-20 is Rs. 1 ,164.04 Cr as approved under Table 31
(Computation of Interest on Loan) in truing up Order of FY 2019-20.

Reply: It is humbly stated that BGCL had filed its review petition on 11.06.2021 (vide Case No.
04/2021) before Hon'ble BERC for adjudication upon which Order was awaited at the time of filing
of instant petition. Accordingly, the Petitioner has claimed closing loan balances as claimed in the
True up Petition for the FY 2019-20.

14. Addition to loan, for the purpose of truing up, have been claimed on adhoc basis @80% of GFA
additions without furnishing the details of actual loan availed, its utilization. Furnish the details of
loan utilized towards capitalized assets, CWIP and kept in bank as of close of financial year 2020-
21.

Reply:

The Petitioner submits that the ongoing capital schemes have proposed at a debt: equity ratio of
80:20. The same ratio has been approved by the Hon’ble Commission vide Business Plan Order
dated 04.01.2014. Furthermore, the debt component as per the projected capital cost of Rs.
2,091.89 Crore has been estimated to be Rs. 1,673.51 Crore which shall be sourced through REC
for Part 1 of 2. The Loan is drawn from the financial agencies in accordance with the estimated
Capital expenditure (CWIP) for the ongoing project works. The details of loans drawn and utilized
during the FY 2020-21 is provided as Annexure — 8.

15. Weighted average rate of interest and other terms and conditions of loan:

a) Documents in support of terms and conditions of loan availed have not been furnished. Furnish
loan documents along with documents in support of rate of interest claimed.

b) Calculation sheet of WAROI furnished in Annexure-F showing rate of interest higher than the rate
considered in truing up of FY 2019-20 in spite of fact that interest rate have been reduced
substantially. Furnish Calculation sheet of WAROI showing separately the Loan tranche no.
disbursal date, disbursal amount, rate of interest on disbursal date, rate of interest on each reset
date, rate of interest of current financial year 2020-21, balance at the beginning of the year, principal
amount repaid during the year, interest amount charged during the year and balance as at
31.03.2021 for each tranche of PFC and REC loan separately.

Reply: The terms & conditions of Loan agreement tied up with REC and PFC are provided as
Annexure- 9. Further, the computation of weighted average rate of interest is provided as
Annexure- 10.

16. Opening Equity claimed at Rs. 347.21 cr however it is Rs. 333.32 Cr as closing amount approved
in Table 40 of truing up order of FY 2019-20. Justify.

Reply: It is humbly stated that BGCL had filed its review petition on 11.06.2021 (vide Case No.
04/2021) before Hon'ble BERC for adjudication upon which Order was awaited at the time of filing
of instant petition. Accordingly, the Petitioner has claimed closing equity balances as claimed in the

True up Petition for the FY 2019-20.

17. Para. 3.9 of the petition : Provide details of the actual Tax paid for the FY 2020-21 Rs. 42.00
Crores and income tax computation sheet showing Profit as per audited account, Expenses or
losses allowed but not recorded in audited statement of Profit & Loss etc, taxable income under
business, Income chargeable under other heads, deduction, exemptions, total taxable income etc.



Reply: The details of Income tax computation pertaining to the FY 2020-21 is provided as
Annexure- 11.

18. Addition to equity, for the purpose of truing up, have been claimed on adhoc basis @20% of
GFA addition without furnishing the details of actual equity raised/fund received as application
money, its utilization. Furnish the details of equity fund raised its utilization towards capitalized
assets, CWIP and kept in bank as of close of financial year 2020-21.

Reply: The Petitioner submits that the ongoing capital schemes have proposed at a debt: equity
ratio of 80:20. The same ratio has been approved by the Hon’ble Commission vide Business Plan
Order dated 04.01.2014. Furthermore, the equity component as per the projected capital cost of Rs.
2,091.89 Crore has been estimated to be Rs. 418.38 Crore. It is further submitted that the equity
raised is in accordance with the estimated Capital expenditure (CWIP) for the ongoing project works.
The details of Equity raised and utilized during the FY 2020-21 is provided as Annexure- 12.

19. Table 7 - BGCL claim of Contribution to Contingency Reserve: Provide documents in support of
appropriation made to the Contingency Reserve and invested in securities authorised under the
Indian Trusts Act, 1882 within a period of six months of the close of the Year.

Reply: BGCL submits that it has decided to open an account for depositing amount equivalent to
the contribution to the contingency reserve as claimed in the True up Petition for FY 2020-21. It is
further submitted that the Petitioner could not open an account during FY 2020-21 for want of Board
approval, therefore it shall open the same and appropriate the amount towards contingency reserve
for the FY 2021-22 in the ongoing year. As was discussed in the TVS, the Petitioner submits that it
is in agreement to Hon’ble Commission’s directions that the contingency reserves will only be
allowed for ARR FY 2022-23. Further, regarding the percentage of the contingency reserve, the
Petitioner had submitted in the TVS that the same may be considered by the Hon’ble Commission
based on its wisdom as the Petitioner is not having any relevant data for historical contingency
expenses.

20. Auditors Qualification:

a) Status of Registration of Land; how cost of these lands will considered for capitalization without
registration?

b) Furnish Physical verification report of inventory.

Reply: The land acquired by the Petitioner till date has been registered and the same is considered
in the claim for capitalization.

The Physical Verification Report of the inventory is provided as Annexure- 13.

21. Justify, why huge 65% incremental cost of R&M expenses and 95% incremental cost of A&G
expenses will not be considered as controllable factor in terms of regulation 8.2(g) for which no
detailed computations and supporting documents are furnished under regulation 9.2. Huge increase
in other expenses which are more than two fold of the expenses of FY 2018-20 are being seen in
audited account also.

Reply: Reasons for deviation for different heads of the R&M as well as A&G Expenses is provided
as Annexure- 14.

22. Provide details and reasons of Liquidated damages recovered Rs.13.54 Cr,



Reply: BGCL submits that it has imposed LD amounting to Rs. 13.54 Lakhs (and not Rs. 13.54
Crore) to M/s L&T in respect of the TW02 package awarded to it on account of delay in works
execution. The same has been considered in the petitioner’s claim of Non-tariff income for the FY
2020-21. The ledger entry for the same is provided as Annexure- 15.

23. Directive 2 of the tariff order dated 12.03.2021 requires submission of actual physical progress
of the capital expenditure and capitalization but only a summary of Total capital expenditure for 1%t
Half of FY 2021-22 have been furnished which cannot be construed as complete compliance of
Directive 2. Please furnish status of capital expenditure and capitalization of each of the 22
substations & 23 transmission lines provisionally approved for2091.89 crores of Phase - |V (Part-1)
project and each of the 4GIS sub-station, 7 EXTENSION OF BGCL BSPTCL (OLD) SUBSTATIONS
and 16 TRANSMISSION LINES approved for Rs. 1688.36 crore of phase —IV (Part —Il) project
showing actual date of start of work, actual COD, scheduled date of work, scheduled COD, amount
of CAPEX bifurcating into IDC and IEDC already incurred, as on 31.03.2021, already capitalized as
on 31.03.2021, incurred during 1st half of M 2021-22, capitalized during of FY 2021-22, estimated
to incurred during 2nd half of M 2021-22 to to capitalized during 1%t half of FY 2021-22, estimated to
capitalized during 2nd half of FY 2021-22 to FY 2022-23. Also furnish such information separately
for Phase IV (Supplementary) projects.

Reply: The physical progress of all 22 substations and 23 Transmission lines as on 31.03.2021 is
provided as Annexure- 16. Further, the details of IDC, IEDC and Capital Cost pertaining to the
assets capitalized as on FY 2020-21 is provided as Annexure- 17.

24. Petition states that some assets still not capitalized within scheduled period and claimed in FY
2020-21 to 2022-23 in spite of fact that regulation 8.2 defines the variations in capital expenditure
and capitalization on account of time and/or cost overruns as controllable factors.

Also furnish:

(i) Separately for each Plan namely Part 1 of 2, Part 2 of 2, supplementary project and ABT
metering, the transmission lines, substations wise details in line with business plan, amount
of CAPEX and capitalization bifurcating into IDC and IEDC projected for FY 2021- 22,2022-
23 onward AND as on 31.03.2021. Also states specific reason of delay and incremental
cost incurred including IDC and IEDC due to such delay.

(i)  Documents in support of your claim that assets not capitalized within scheduled period due
to a reason beyond your control stating the steps taken from your end to mitigate such delay
for each of the such Transmission lines, substations etc.

(iii)  Information with respect to time & cost overrun for every project/work,

Reply:
The details are provided under Annexure- 16 & 17.

25. Approved % Factor on GFA for FY 2021-22 fixed at 0.467 % in the tariff, clarify how it is 0.73%
claimed in APR without any supporting documents?

Reply: For FY 2021-22 and beyond, BGCL submits that the % factor has been computed in
accordance with the actual R&M expenses and actual GFA of the past years as shown in the table
below:



Particulars FY 2018-19 FY 2019-20 FY 2020-21
Average GFA (Net of Land) 1,110.75 1,554.84 |  1,872.41

R&M expenses 6.07 8.52 20.46
% of R&M expenses to GFA 0.55% 0.55% 1.09%
Average % of R&M expenses to average GFA 0.73%

The above methodology is in consonance with the approach adopted by the Hon’ble Commission in
the Order dated 12.03.2021 while determining the APR for the FY 2021-22 as well.

26. Contribution to Contingency Reserve claimed in APR of FY 2021-22: Since, APR is not a
determination of tariff, clarity how Contribution to Contingency Reserve will be considered at this
stage.

Reply: BGCL submits that it has decided to open an account for depositing amount equivalent to
the contribution to the contingency reserve as claimed in the True up Petition for FY 2020-21. It is
further submitted that the Petitioner could not open an account during FY 2020-21 for want of Board
approval, therefore it shall open the same and appropriate the amount towards contingency reserve
for the FY 2021-22 in the ongoing year. As was discussed in the TVS, the Petitioner submits that it
is in agreement to Hon'ble Commission’s directions that the contingency reserves will only be
allowed for ARR FY 2022-23. Further, regarding the percentage of the contingency reserve, the
Petitioner had submitted in the TVS that the same may be considered by the Hon'ble Commission
based on its wisdom as the Petitioner is not having any relevant data for historical contingency
expenses. It is further submitted that the Tariff Regulations 2021 does not specify the events which
are of contingent nature and hence the Petitioner is not in a position to provide the details of
contingency expenses.

27. Regulation 21 of the Bihar Electricity Regulatory Commission (Multi Year Transmission Tariff
and SLDC Charges) Regulations, 2021 specifies for stipulation of norms for Operation and
Maintenance Expenses, however norms have not been proposed in the instant petition. Justify?

Reply: The norms have not been proposed by the petitioner for the O&M Expenses as the project
works are still ongoing and are yet to be completed in the FY 2022-23. Further, it is iterated that
since the works shall attain completion in the FY 2022-23, the Hon'ble Commission may prescribe
norms for the remaining years of the control period i.e. FY 2023-24 and FY 2024-25. Since, majority
of the Part 2 of 2 works are still ongoing, therefore, the network details along with no. of substation
shall be varying significantly during the FY 2021-22 and FY 2022-23. Hence, the Petitioner requests
before the Hon’ble Commission to approve the O&M at actuals for FY 2021-22 and FY 2022-23 and
thereafter approve the same based on the norms. By the end of FY 2022-23, the expected network
is slated to be as follows:

Transmission ckm: 2373 km

Transformation Capacity: 7110 MVA (4*500 MVA, 22*160 MVA, 2*100MVA, 8*80 MVA, 15*50 MVA)
No. of Sub stations: 11 no. New GIS Substation & 21 Bay Extension

No. of bays: 362 no. (400 kV: 12 no., 220 kV: 88 no., 132 kV: 120 no. & 33 kV: 142 no.)

No. of employees: 88 (as on 31.12.2021) %
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S No. | Principle Interpretation for Financial | Derived learning for Energy Accounting
Accounting

18 T'ime peried principle A business should report the | All energy accounts should be prepared and

results of its operations over
a standard pesiod of time,
This may qualify as the most
glaringly obvious of all
accounting principles, but is
mtended to create a standard
set of comparable periods,
which 1s useful for trend
analysis.

upleaded on respective websites over a
standard period of time. The settlement
cycle shall be harmonized so that energy
accounts of different States are comparable.

Timeliness of account preparation and
timeliness of payments should be important

19

Understandability
principle

Transactions and events must
be accounted for and
presented in the financial

The energy account statement must be
presented in a user friendly and
comprehensible format.

statements in a manner that is
easily understandable by a
user who possesses a
reasonable level of
knowledge of the business,
economic activities and
accounting in general

5.11

Governance Structure - Roles and Responsibilities

Under the prevailing structure of Electricity Supply Industry in India, the Ministry of
Power/Energy of the respective State/Central Government is responsible formulating
policy guidelines in accordance with the legislation passed by the Parliament. The Central
Electricity Authority is the technical advisor to the Central Electricity Regulatory
Commission. As per the Electricity Act 2003 it is responsible for notifying the metering
standards, The appropriate Electricity Regulatory Commission regulates the electricity
market. The Grid Code and other regulations outline principles and rules for the
functioning of the electricity market. The ERCs therefore are responsible for overseeing
compliance to the standards and regulations. The recommended governance structure
specifying the roles and responsibilities of various entities with respect to the energy
accounting and settlement system is elaborated below. :
National Load Despatch Centre

Updating and issuing the general guidelines on Technical Specification of Interface
Energy Meters to be procured by CTU / STU

Notifying the convention to be adopted for Meter setial number on Regional / State

basis to ensure uniqueness of Interface Energy Meters across the nation.
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Central /State Transmission Utility

Installing Interface Energy Meters in compliance with appropriate standards and
submission of Meter installation report (containing point of installation, date and time of
installation, initial meter reading, CTR, PTR etc.) to the appropriate Load Despatch Centre
Providing necessary hardware and software at substation level for Automatic Meter
Reading

Coordinating with Site Owner to facilitate reliable transmission of meter data to the
concerned LDC. Provide reliable communication link from substation to the concerned
LDC

Maintaining all Interface Energy Meters along with its accessories such as DCD etc. to
ensure their healthiness and performance. Maintenance activities would include but not
limited to Meter calibration, time synchronization, meter replacement etc. within
reasonable time

Maintaining adequate spare Interface Energy Meters and ensuring healthiness of Meters
(keeping them charged to avoid drainage of internal battery)

Maintaining CT/PT inputs, AMR cabling

Providing feedback on metering deficiencies to appropriate LDC

Coordinating onsite testing of Interface Energy Meters at stipulated periods and submit
the test certificate to the appropriate Load Despatch Centre

Installing and maintaining of the infrastructure for Automatic Meter Reading

Assessing of future requirement of Interface Energy Meters and its procurement

Liaising with Meter manufactures/vendors — if any problems are encountered in data
format, abnormal time drift, hanging when time correction is done, or battery backup
button is not working etc.

Maintaining of time drift with respect to GPS time and reporting to LDC

Claiming reimbursement through tariff for all metering activities like procurement,

installation, maintenance the SEMs & accessories, DCDs,  software, AMR etc.

Site Owner

Coordinating and cooperating with authorized representatives from CTU/STU for
installation and maintenance of Metering System

Ensuring safety and security of the Interface Energy Meter installed within its premises
Providing redundant communication link from meter location (substation) to the nearest

STU/CTU station for transmission of meter data to the concerned LIDC
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d. Submitting dummy reading to the appropriate Load Despatch Centre before energization
of the Interface tie lines

e. Collecting and transferring recorded data of all the Interface Energy Meter from the
Interface point to the concerned Load Despatch Centre

£ Maintaining CT/PT inputs, accessories, software associated with the Metering System

4. Regional /State Load Despatch Centre

a. Preparing and advising all concerned on the Metering Scheme for New Entity connected
with the grid

b. Reviewing the metering scheme and issuing revision in case of change in network
configuration

c. Maintaining record of Healthiness/Test Certificate of Interface Energy Meters

d. Compiling the IEM data received from field

e. Processing the raw data that includes but not limited to checking format cotrectness, pair
checking, voltage input, time correction checks etc.

f. Forwarding the processed and validated data to the Agency responsible for preparing the
Energy Account

g Providing feedback to the CTU / STU on the metering related deficiency

h. Maintaining database of IEM, CT/PT ratios.

i. Uploading the IEM details including the formula being used for computation of
interchange. Submission of the complete Metering scheme used for computation of
interchange and transmission losses to the respective Electricity Regulatory Commission

j. IEM Data Management and information dissemination to the stakeholders

k. Coordinating Process Audit of the Metering System

. Reviewing Meter specifications and providing feedback to STU/CTU

5. Regional Power Committee / State Power Committee
a. Reviewing the adopted metering scheme in the Region/State at periodic interval
b. Preparing Regional / State Energy Account in line with the regulations and uploading it on
its website in 2 convenient format
512 Other recommended best practices
a. Uniformity of Meter Technical Specifications
b. Adoption of new technologies-AMR and AMI

c. Adoption of Common Information Model and Uniform file naming convention
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Adoption of common protocol- DLMS/COSEM/IEC-62053 etc.
Compulsory Energy Audit and penal provisions for non-compliance

Mock exercises for acclimatizing the stakeholders on the EMASS

Workshops for Capacity building %
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Anmexure - 18

BIHAR ELECTRICITY REGULATORY COMMISSION
Vidyut Bhawan-II, J.L. Nehru Marg, Patna 800 021

Case No. SMP -15/2017

Present :
: 1 Shri S.K. Negi - Chairman

2. Shri R. K. Choudhary - Member
Suo-motu proceedings against State Power Transmission Co. Ltd. through
its Managing Director for non-compliance of the direction of Commaission
for submission for submission of report regarding "SAMAST".
APPEARANCE
1. | Shri Premjeet Kumar, ESE (SLDC)

: On behalf of Bihar State
2. | Smt. Bibha Kumari A.ExE (SLDC) Power Holding Co. Ltd.

3. | Smt. Neha Srivastava A.ExE (SLDC) (BSPTCL)

Interim Order

Date: - 05.01.2018

Forum of Regulators (FOR) has circulated a report on Scheduling,
Accounting, Metering and Settlement of Transmission in Electricity (SAMAST)
to all the State Electricity Regulatory Commission (SERC) in the month August
2016 and directed to submit an update status report of State Load Dispatch
Centre (SLDC). In the light of the direction of FOR, Commission sought status
report from Managing Director, Bihar State Power Transmission Co. Ltd.
(BSPTCL) by 20.08.2016.

2. BSPTCL had not submitted the required report within the stipulated
time, then Commission. In last reminder BSPTCL was directed to submit the
report by 31.05.2017 positively, but in spite of repeated reminders letters and
also telephonic reminders, Commission could not receive required report. Due
to non-submission of required report Commission could not send the report to
FOR/CERC and finding no option except to initiate suo-motu proceedings
against BSPTCL. Commission having perused the time line for completion of

various activities, directed the BSPTCL to submit up-to-date status report of

£

the activities within a week without fail.



In compliance of the order of the Commission BSPTCL filed DPR regarding
implementation of ‘SAMAST’ vide letter no. 308 dated 21.12.2017. The
Commission directed the Dy. Director (Transmission) to examine the DPR and
place his broad observations (if any) before the Commission.

3. Commission heard the matter on 30.06.2016, 11.08.2017,
17.10.2017, 21.11.2017, 22.12.2017 & 05.01.2018 and examined the DPR
along with roadmap. During the hearing on 05.01.2018, it was submitted on
behalf of BSPTCL that the proposed DPR has an administrative approval from
the Managing Director, Bihar State Power Transmission Company Ltd. and he
is authorized to grant administrative approve for the scheme. It has also been
submitted that approval of the Board of Directors (BoD) on the proposal is
awaited, though the matter has been placed before it. It was further requested
by BSPTCL that approval of the Commission for the DPR may kindly be granted
subject to the approval of BoD for further necessary action.

In the light of submission made on behalf of BSPTCL and observation
of the Deputy Director, Transmission, BERC on the proposed DPR,
Commission in the interest of expeditious rollout of SAMAST agrees to accord
in principle approval to the CAPEX of Rs. 93,75,55,724 details of which are
incorporated in the DPR made available to the Commission through the
aforesaid letter subject to the approval of Board of Directors/CMD. There has
been considerable delay in implementing SAMAST in the state. The BSPTCL
shall seek approval of the Board of Directors/CMD preferably before 15t
January, 2018 so that further action can be taken on the approved DPR as per
the timeline set for the rollout of SAMAST.

The Commission posts the next date on 03.04.2018 to review the
progress of the implementation of SAMAST. BSPTCL is directed to file status
report by 20t March, 2018.

Sd/- Sd/-

(R.K. Choudhary) (S. K. Negi)
Member Chairman



Bihar Electricity Regulatory Commission
Vidyut Bhawan-Il, J.L. Nehru Marg, Patna 800 021

Case No. 15/2017

Dated: 07.07.2020

Quorum:
1.5ri S. K. Negi -Chairman
2. Sri R. K. Choudhary -Member

In the matter of:
Suo Motu proceeding against Bihar State Power Transmission Company

Ltd.(BSTPCL ) for ensuring compliance of the directives of commission for
implementation of SAMAST in Bihar

Bihar State Power Transmission Company Ltd.

Through its Managing Director .....Respondent
Appearance
1 | Sri Kumar Prashant, ESE, SLDC
2 | Sri Deepak Kumar Ram, EEE, SLDC On behalf of BSPTCL
Miss Bibha Kumari, Asstt. Exe. Eng., SLDC

Dates of Hearing :- 30.06.2017, 11.08.2017, 17.10.2017, 21.11.2017, 05.12.2017, 22.12.2017,
05.01.2018, 03.04.2018, 27.04.2018, 11.05.2018, 18.05.2018, 10.07.2018, 07.09.2018,
02.11.2018, 04.12.2018, 04.01.2019, 09.04.2019, 11.06.2019, 04.10.2019 and 07.07.2020.

1. Introduction:

11 For the effective implementation of Availability Based Tariff (ABT) and Deviation Settlement
Mechanism (DSM) in the state different activities/works as mandated in the Scheduling,
Accounting, Metering and Settlement of Transactions in electricity (SAMAST) are required to be
carried out at State Load Dispatch Centre (SLDC) which is functioning as a separate unit in BSTPCL
in Bihar. In fact SAMAST is a backbone for ABT/DSM and precursor to ABT/DSM framework. A
document on SAMAST was prepared by the Technical Committee of Forum of Regulators (FOR)
and was accepted and approved by the FOR in its 55" Meeting on 22.7.2016 and forwarded to all
the state. The SAMAST report, inter-alia, mandates different works with timelines to be
performed by SLDC and its requirements for acquaintance with ABT/DSM framework to be
implemented at the state level. It also speaks of strengthening of SLDC with requisite manpower

and infrastructure for capacity building required for Market Operations functions discharged by
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1.2

1.3

2.1

2.2

SLDC. The SAMAST document lays down 365 days time frame for completion of different
activities and works envisaged in it.

Commission in pursuance to the report of SAMAST of FOR wrote to BSTPCL repeatedly vide its
letters dated 11.08.2016, 02.11.2016, 22.12.2016 and 26.05.2017 asking compliance
report/implementation schedule of different activities as per the check list given in the SAMAST
document considering 01.08.2016 as zero date as it needed to be communicated to the Forum of
Regulators. The BSPTCL vide its letters dated 23.08.2016, 14.11.2016 assured the Commission
that considering zero date as 31.08.2016, it will furnish an implementation schedule of various
activities as recommended in SAMAST and also furnish scope of work needed for rolling out
SAMAST in Bihar but it failed to furnish the same to the Commission on the dates as prescribed by
Commission and agreed to by the BSTPCL.

Constrained by repeated non-compliance by the BSPTCL in providing a roadmap of the
implementation of various activities as per the check list given in SAMAST, the Commission
initiated the instant Suo Motu proceeding against the respondent BSPTCL through its Managing

Director vide case no. 15/2017 on 20.06.2017 and listed the case for hearing on 30.06.2017.

Hearing:

As stated in the beginning, the case was listed for hearing on different days the last date being
07.07.2020. The chorological progress of this case is being narrated here. On 30.06.2017, the
BSPTCL vide its letter dated 29.06.2017 furnished a time line of implementation as per the check
list and different activities required to be successfully implemented as per the recommendations
of SAMAST. The last activity under SAMAST check list “Annual ‘Peer Review’ of SAMAST by any
SLDC/RLDC” was assured to be completed by the BSPTCL by 01.07.2018 as Annexure-IIl. Further a
list of different activities for SAMAST implementation was also furnished in same letter as
Annexure-lV in which broadly two broad classifications were provided namely (A) Meter
procurement (ABT meter tender finalization and installation completion date was intimated as
30.10.2017 and 30.06.2018 respectively) and (B) H/W and S/W procurement (Appointment of
consultant and commissioning date were provided as 25.08.2017 and 30.04.2018 respectively). In
the same letter BSPTCL informed that it has obtained Technical sanction from CEA for schemes of
ABT meters and submitted the proposal for approval of ABT meters schemes to Deptt. of Energy,
Govt. of Bihar. Commission reiterated its direction for timely implementation of SAMAST in Bihar
and asked the up-to-date Status report.

On 17.10.2017, the BSPTCL vide its letter dated 16.10.2017submitted status and road map for
implementation of SAMAST on affidavit sticking on the same timeline of 01.07.2018 for the last
milestone activity of the check list “Annual ‘Peer Review’ of SAMAST by any SLDC/RLDC" while
showing “Inviting tender” activity as ‘completed” and date of “placement of award” as 15.12.217

for ABT meters, Load Forecasting schemes/EPM/DSM at SI. No. 14 and 15 of the checklist
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2.3

2.4

25

2.6

respectively. Earlier committed date for placement of award was 30.10.2017. Further, status of IT
infrastructure related activities whose earlier committed date of commissioning was 30.04.2018
at Sl. No. 17 of the checklist was shown as “in process”. Commission directed BSPTCL to provide
up-to-date status of SAMAST as some of the activities in road map didn’t contain timeline.

On the next date of hearing on 21.11.2017, then Chief Engineer (System Operation) vide his letter
dated 21.11.2017 informed the Commission about the steps taken by the BSPTCL to make SLDC
an independent entity and submitted an updated road map reiterating the last milestone activity
“Annual ‘Peer Review’ of SAMAST by any SLDC/RLDC” of the checklist same as 01.07.2018, while
revised the timeline of activities for “Inviting tenders” as 31.01.2018 (previous submitted status
was ‘completed’), “Placement of award” as 15.03.2018 (previous submitted timeline was
15.12.2017) and “status of IT infrastructure related activities” as 12.01.2018 (previous submitted
status was ‘in process’) at SI. No. 14, 15 and 17 of the checklist respectively. Further, activities at
SI. No. 18 and 19 of the checklist namely “Completion of boundary metering and AMR System (as
per DPR)” and “Implementation of recommended IT applications Software” were to be
completed by 31.12.2018. It was also informed that they would be preparing a DPR for the
implementation of SAMAST and prayed for further time for it. Commission granted time to
BSPTCL with a direction to furnish the complete DPR required for implementation of SAMAST and
a comprehensive road map indicating therein start and finish dates for each major activity.

On 05.12.2017, the BSPTCL vide its letter dated 04.12.2017 submitted a Provisional DPR of
SAMAST project and also intimated about the constitution of a state Power Committee (SPC) for
the compliance of SAMAST related activities. After perusing the DPR, the Commission directed
the BSPTCL to file a comprehensive DPR along with a road map in the prescribed format as the
provisional DPR did not appear complete.

In compliance to the directive given on 5.12.2017, the BSPTCL on 22.12.2017 submitted a
comprehensive DPR vide its letter dated 21.12.2017 consisting of cost summery of Capex
required for the SAMAST along with a road map for the implementation of SAMAST showing
same timeline for different activities. BSPTCL also included cost of Scheme of implementation of
100% ABT metering and energy accounting up to 33 kV amounting to Rs. 71,09,96,220.00 in
Capex for SAMAST,

The Commission vide its interim order dated 05.01.2018 accorded in principle approval to the
Total Capex amounting to Rs. 93,75,55,724.00 (including Rs. 71,09,96,220.00 for ABT metering
whose Technical sanction was earlier obtained by BSPTCL from CEA) as per the details
incorporated and proposed in the DPR for the following items of work subjected to approval of

the Board of Directors of the BSPTCL/CMD:
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Description Total Implemented Cost To be Implemented
Implementation Cost (INR) Cost (INR) and
(INR) approved for SAMAST
implementation

Hardware 1,56,05,504 69,62,400 86,43,104
Software 7,34,00,000 1,51,12,500 5,82,87,500
:;::::;:"d 1,75,54,000 0 1,75,54,000
AMC (05 Years) 8,00,00,000 0 8,00,00,000
Man power cost for
five years (24*7
Manpower cost
(DBA+H/W Engineer
+ Software Engineer +
2 resources who have 3,75,00,000 0 3,75,00,000
analytical expertise
and Domain
knowledge in Power
sector): Rs. 15,000.00
(per person per year))
Civil Work cost
associated to DR and 25,00,000 0 25,00,000
DC (approx.)
Total Cost 22,65,59,504 2,20,74,900 20,44,84,604
Scheme for
implementation of
100% metering,
online energy

) 71,09,96,220 0 71,09,96,220
accounting & energy
audit of BSPTCL Trans
network up to 33 KV
{under process)
Total Cost Involved 93,75,55,724 2,20,74,900 91,54,80,824

While according in principle approval to the Capex envisaged in the DPR as submitted by the
BSPTCL, the Commission observed that keeping in view the delay already caused by the BSPTCL,
the process of implementation of SAMAST be expedited so that SAMAST is rolled out in Bihar as
per set timeline.

The BSPTCL vide their letter dated 13.04.2018 submitted the resolution of its Board of Director
regarding approval of comprehensive DPR amounting to Rs. 93,75,55,724.00, sending proposal to
PSDF/Government for Capex of Rs. 91,54,80,824.00 for SAMAST and furnished the details of
communication made with PSDF (NLDC, POSOCO) for requirement of funds for the

implementation of SAMAST in BIHAR as directed by the Commission earlier. BSPTCL also revised

S
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2.10

211

212

the timeline of activities for “Inviting tenders” as 15.04.2018 (previous submitted timeline was
31.01.2018), “Placement of award” as 30.06.2018 (previous submitted timeline was 15.03.2018)
and “status of IT infrastructure related activities” as ‘completed (phase-1) (previous submitted
timeline was 12.01.2018) at Sl. No. 14, 15 and 17 of the checklist respectively.

The BSPTCL vide its letter dated 10.05.2018 submitted up-to-date status of SAMAST sticking on
the same timeline of 01.07.2018 while again revised the timeline of activity for Inviting tender as
30.05.2018 from 15.04.2018 at SI. No. 14 of the checklist and informed during hearing that
execution of the project would be done under financial model of 80% loan and 20% equity and
also informed about the issuance of LOA for ABT metering on 08.05.2018 whose project cost as
per DPR was Rs. 71,09,96,220. Commission vide its order dated 11.05 2018 directed the BSPTCL
to follow up with NLDC for PSDF funding and complete the boundary metering and AMR system
within timeline as envisaged under checklist of activities of SAMAST. The Commission further
directed the BSPTCL for submission of details of Software related procurement for phase Il of the
project along with timeline and deployment details of manpower as per checklist of the SAMAST,
The BSPTCL vide its letter dated 17.05.2018 submitted a compliance report of commission’s order
dated 11.05.2018 in which details of communication made with NLDC for PSDF grant and
manpower requirement with Organization Chart for SLDC had been furnished. Further, BSPTCL
bifurcated the road map of activities of the checklist at SI. No. 14 and 15 as 14 (a) “Inviting
tenders for ABT Meter Scheme” (timeline shown as ‘completed’) and 14(b) “Inviting tenders for
Balance work” (timeline shown was 30.05.2018); 15(a) “Placement of award for ABT Meter
scheme” (timeline shown as ‘completed')and 15(b) “Placement of award for Balance work”
(timeline shown was 30.06.2018). The Commission vide its order dated 18.05.2018 raised the
concern of delay in PSDF funding and consequently overall delay in implementation of SAMAST
and directed BSPTCL to submit realistic timeline of implementation considering constraints such
as placement of award of balance weork, modalities of financial closure, deployment of manpower
with break-up of activities as road map furnished by the BSPTCL incorporated the same timeline
as were given before.

On the next date of hearing the BSPTCL vide its letter dated 09.07.2018 submitted that a Tender
for Balance Work had heen prepared while showing timeline as 10.08.2018 for floating of tender
for Balance work at SI. No. 14 (b) (iii) of the checklist of road map of activities and prayed for
grant of at least two months time for showing visibility of implementation of SAMAST on ground.
Commission vide its order dated 10.07.2018 acceded to the prayer of the BSPTCL.

In the subsequent hearing, the Commission observed that the BSPTCL keep on modifying timeline
for implementation of various activities listed in the check list of SAMAST. For example, SI. No. 18
of the check list, expected completion for first essential component for SAMAST implementation

i.e. “Completion of boundary metering and AMR system (as per DPR)” was shown as 28.06 2019
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2.14

and at SI. No. 15 (b) “Placement of award for balance work” was shown as 15.02.2020 vide
BSPTCL letter dated 03.12.2018. it was further submitted by BSPTCL that in anticipation of release
of PSDF fund from NLDC, provisional LOI was issued for Balance work to PwC (a JV with M/s
Infotek Services) on 08.03.2019 and NOA/WO amounting Rs 22,38,73,600.00 was awarded on
06.06.2019 from the internal resources of the BSPTCL citing a reason of delay in release of fund
from PSDF. It was also informed by the BSPTCL that Rs. 11.75 Crores had been requested from
the PSDF for the Balance work.

It is also pertinent to mention here that commission in its Tariff interim order for SLDC since FY
2017-18 has been repeatedly asking for the status report of implementation of SAMAST and also
has been directing SLDC to adhere to the timeline. The SLDC vide its letter dated 03.10.2019
furnished go-live status of SAMAST from January 2020 onwards.

The case was listed for further hearing on 24.04.2020 but the unprecedented situation arisen due
to COVID-19 and nationwide lockdown implemented w.e.f. 25.03.2020, hearing was postponed to
07.07.2020 for further hearing. Amidst fear of corona virus and strict restrictions to follow Social
distancing norms, the Commission took up the case for hearing on 07.07.2020 in its court room as
scheduled. The representatives of the respondents ventured to be present physically during the
hearing. They had also submitted the current status report vide their letter dated 06.07.2020 in
which progress of the balance 17 numbers of work have been mentioned and awarded 1% time
extension up to 05.09.2020 for Roll out of SAMAST to the agency. The BSPTCL stated that the
work has been awarded to M/s PwC (JV with M/s Infotech Services) but due to restrictions on
movement due to Covid-19 pandemic the agency is unable to depute its personnel to Patna for
coordination with different stakeholders/users before the final roll out of SAMAST. It was
emphasized by the BSTPCL during the hearing that physical presence of the subject experts of the
agency at Patna was required to synchronize all the activities. It was assured by the BSTPCL
representatives that if everything moves as per their plan, the unfinished work would be

completed by September, 2020.

Order:

After perusing the status report of implementation and the submissions made by them during the
hearing today, the Commission observes that the three year journey of this suo-motu
proceedings has been successful to a great extent in achieving its intended purpose despite the
fact that the state of Bihar does not have and independent SLDC entity and the required funds for
the project from the PSDF did not come in spite of the efforts put in by the BSTPCL. To the credit
of the BSTPCL Management (BOD) the required money was mobilized from its internal accruals
and took forward the SAMAST activities towards their logical end. It is hoped that the BSTPCL
shall keep its efforts on to procure the promised fund from PSDF so that the economically

backward state of Bihar is not deprived of its rightful due. The adverse impact of Covid-19 were
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more pronounced in India from March 2020 onwards and the BSTPCL could have pulled its socks
up to finish work (which also includes implementation of ABT Metering schemes up to 33 kV
level) by lanuary 2020, as promised by them in their written undertaking filed in the court on
03.10.2019. Therefore attributing corona induced adverse conditions the only reason for delay in
completion of the pending works is not justifiable. On the basis of the submission of respondents
Commission finds that the BSTPCL is in advance stage of implementation of the SAMAST as 60%
of work related to development, implementation, Testing and Commissioning of Software at DC,
SLDC have been completed. Due to regular monitoring of the implementation status and
relentless efforts taken by the BSTPCL, Bihar would be among the few state in the country to
implement SAMAST which is a sine gua non for ABT/DSM framework.

As the situation arisen due to Covid-19 pandemic continues to be challenging leading to
disruption in normal functioning of the court proceedings of BERC, and the major work has been
completed, Commission is of the view that there is no need to continue with these suo motu
proceedings. Accordingly, the Commission decides to close these suo motu proceedings at this
stage with a direction to the respondent BSPTCL to complete the incomplete last mile work by
the end of September, 2020 and furnish the report to the Commission in the first week of
October, 2020.

With aforesaid observation and directions this case is dispose of.

Sd/- Sd/-
(R. K Choudhary) (S. K. Negi)
Member Chairman
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BIHAR STATE POWER TRANSMISSION COMPANY LTD., PATNA
A subsidiary company of Bihar State Power (Holding) Company Ltd., Patna
CIN - U40102BR2012SGC018889, Website — www.bsptcl.in
Head Office, Vidyut Bhawan, Bailey Road, Patna — 800021

Letter No ...... ._B.GI ....... RRPre T Patna, Dated . jgj? .2....?.2.9—

File no.- 8.0. Celi SLDC/BGCL222017
From,

Sri A. K. Chaudhary
Chief Engineer (System Operation)

To,
S5r.GM (O&M / Commercial)
Bihar Grid Company Limited
2" floor, Alankar Place, Boring Road
Patna-800001

Sub:  Regarding availability of 15 min block wise meter data with AMR facility for loss
accounting of BGCL substations under SAMAST in EASS application.

Reference: Your letter Ref No. JV/PT/BG/O&M/SAMAST/1057 dated 06/11/2020

Sir,

With reference to above subject, after reviewing enclosure provided in letter under
reference. following metering points are missing and these points should also be included:

1y 220/132kV, 100MVA, ICT-3 at Hajipur GIS extension(LV side)

2) 220/132RV, 160MVA, ICT-1 at Dumraon new GIS(LV side)
3} DZOAZZENNLOMVAIET. 2 at Dumsaon neve GISLLY eida) ==

Therefore, Kindly install ABT meters at above metering points also and ensure meter
data of'all BGCL ABT meters must be communicated to SLDC via AMR.

This may be treated as most urgent.

\‘ '\J'v'

(A. K. Chaudh
Chief Engineer (System Operatnon}




Bihar State Power Transmission Company Ltd., Patna
~:'“.'W'N A subsidiary companmy of Bilhar State Power (Holding) Company
; Lud., Patna

CIN = U4DT02ZBR20125GCO1888Y
ISAVE ENERGY FOR BENEFIT OF SELF AND NATION]
Head Office, Vidyut Bhawan, Bailey Road, Patna -800021,

K )

Felephione No. 061225046558, Faail address - o omaeoo bz o
Fay N, H012-2504655  Website - waw.hspielin
L.etter No. PDate . R4 ,J‘i”"
Picno-say ool SEDO IGC L 22 2017 L

From i
. i .. Chaudhar s
Sri ALK, Chaudhary W%@
> &

Chief Engineer (System Operation)
i
To. %QW\

SrGMO & M/ Commercial )
Bihar Grid Company Limited
2" foor Alankar Place, Boring Road

Nz Patna-800001 Q_gl 9/ 20 Q‘e

Subject:  Regarding availability of 15 min block wise meter data with AMR facility for loss
accounting of BGCL substations under SAMAST in EASS application.

Reference: This officer letter no 467 dated 11/12/2019 and Letter No 139 dated 02.06.2020

With reference to above subject. it is o inform that even aller severl

request communication SLDC is still not receiving meter data in ASO fornmual of BGCT
-— —_—

sabstutions of all interlace points (220 KV . 132 KV . 33 KV & tanslormer 11V LV side)
vitder SANMAST in EASS application, Due to unavailability ol meter data SLIDC s Licime

ditficulties in calculation of energy account of BGC'L and BSPTCL. system as a whole Tor .

: paint of time.
Therefore it s requested to kindly make a arrangement ol meters at all strateeic
arlegiv
cestions as per BGCL il order for Fy 2020-21 and  Central I'lectriciey. Authori
I . I .

thnswhaton and Operation of Meters) Regulations.

2000 & its amendiment and CIENHIN
crasability of meter data ar SEDC in LASS application under SAMAS | implementation
bondlu trent itas MOST URGENT.
—_—
S/d-
( ALK, ('h:uulhm'}' )

Chiel Engineer (System Operation)

Moo N : 249 . ’ nillt‘(l...g.‘\oa‘mh
Cops submitied o Managing Director . BGCL Pawa "Director (Operation) . BSP LT

: A ; lor
P idormation and necessary action.
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Bihar State Power Transmission Company Ltd., Patna
A subsidiary company of Bihar State Power (Holding) Company
Ltd., Patna
CIN - U40102BR20125GCO18889
[SAVE ENERGY FOR BENEFIT OF SELF AND NATION]
Head Office, Vidyut Bhawan, Bailey Road, Patna -800021,
Telephone No. 0612-2504655,  Email address - cetmnsOG ba st com
FaxNo. __ U6I2-250463% Website - www.bspiclin

Letter No. . Date

File ne-5.0 .Cel/SLDC/BGCL/22/2017
FFrom,
Sri A.K. Chaudhary
Chief Engineer (System Operation)
To,
Sr.GM( O & M / Commercial )
2" floor ,Alankar Place, Boring Road
Patna-800001

Subject: Regarding availability of 15 min block wise meter data with AMR facility for loss
accounting of BGCL substations under SAMAST in EASS application.

Reference: This officer letter no 467 dated 11/12/2019.
Sir.

With reference to above subject, it is again to inform that for proper encrgy
accounting and a‘ccurate loss calculation the installed meter should bhe as per Central
Eleetricity  Authority (Installation and Operation of Meters) Regulations. 2006 & ity
amendment so that 15 min block wise meter data with AMR facility & software to convert
in ASO format must be available at SLDC for loss energy accounting of BGCL substations
at all interfaces (220 KV . 132 KV . 33 KV & transtformer HV/LV side) under SAMAST in
EASS application. But tll date no such arrangement has been made from your end |

Therctore . it is again requested to kindly confirm the details of above installed
meter otherwise kindly make a arrangement of meters at respective locations as per Central
Electricity Authority (lnstallat.ion and Operatioh of Meters) Regulations. 2006 & ity
amendment at the earliest.

Kindly treat it as MOST URGENT.
Sid-
( A.K. Chaudhary )

Chief Engineer (System Operation)

Memo No - 1569 Dated... .0 9.\,0 612020
Copy forwarded to Managin\g/l.}irecwr . BGCL Patna /Director (Operation) . BSPTCL for
kind information and necessary action. .

e
( AK: VY
Chief Enginéer (Svstem Operation)




Bihar State Power Transmission Company Ltd., Patna
A subsidiary company of Bilar State Power (Holding) Company

\ L.td,, Patna
] CIN = U40102BR2012SGCN1888Y
. ISAVE ENERGY FOR BENEFIT OF SELF AND NATION]
e Head Office, Vidyut Bhawan, Bailey Road, Patna -800021,
I Telephone No. lrrntl-lﬁl.i-l(r:'\:"‘. Email address - oot b e
Fas No. BO12-23046355  Website - waww. bsplelin
Letter Nao, Date
eSO el SEDYC PG 22 2017

From,
S KL Chaudhary
Chiet Engineer (System Operation)

SEGM(O & M/ Commercial )
Bihar Grid Company Limited

1l .
2™ Moor Alankar Place, Boring Road

Patna-8Sn0001

Nubjeet:  Regarding availability of 15 min block wise meter data with AMR Facility for fosw
accounting of BGCL substations under SAMAST in EASS application.

Reference: This officer letter no 467 dated 11/12/2019 and Leter No 139 dated 02.06.2020

With reference to above subject, it is to inform that even afler several
request communication SLDC is still not receiving meter data in ASO Tormal ol BGU
subsunons of all interface points (220 KV . 132 KV . 33 KV & tanslormer IV LV sides

pder SANIAST in EASS application. Due to unavailability of meter data SLIDC s lacie

Aficuities incaleulation of energy account of BGCL and BSPTCL system as o whole Tor s
point of time

[heretore 1tis requested to kindly make o arrangement ol meters at all st

ey
cotivns asoper BGCL warill order for Fy 2020-21 and  Central 1lectricin \uthorii

Iawdlation and Operation of Meters) Regulations, 2006 & s amendment did  ciisar
: Wiy R b TR S

slundine of meter data at SEDC in EASS application under SANAS | implementation
Wl treat it as MOST URGENT.,
Std-

- (ALK, Chaudhary )
Chiel Engineer (Systens Operation)

Memo No- 249 Dated.. 21109 2020

Copsosubpiitied o Managing Director . BGCL P “i“‘\'l“l'll)pcr‘umm BNPLCT Lo
i . . L3
Fintormation and necessary action,

Chiel Eagineer (System Opervation)



BIHAR STATE POWER TRANSMISSION COMPANY LTD., PATNA
A subsidiary company of Bihar State Power (Holding) Company Ltd.. Paina
CIN -- U40102BR2012SGC 018889
ISAVE ENERGY FOR BENEFIT OF SELF AND NATION|
Head Office, VidyutBhawan. Baiiey Road. Patna 80002

Ty o1 A e ] 1o 9.

S 201 degy
From
’ T & i MZ\
A.K. choudhary, - _,S/Z y v ('fz' P .
Chiel Engincer (System Operation) — . B
PTCT Poaqas i ; .
. BSPTCL,Patna fq// (ﬂ/@é@w_ 44
7
C.C Prasad " @r% . g
Sr. GM (0&M) g
BGCL —TJl.%x 49
e fanicay Patamee , l&aﬁﬁ Roed faing /¢ b
r Sub : Regarding your request issuance of certificate for Date of Commercial Operation
(DOCO)™ of 160 MVA . 220/132 K Transformer -1 at GIS. Khizersarai.
Ref: Your office letter no. 2191 di. 27.08.2019
Dear Sir.

With respect 1o the above, it has been observed that the meter details pron ded Ty
the request of issuance of centificate for DOCO of 160 MVA 220/132 K\ Fran<dormer |
at GIS Khizersarai are Premium 300 (SECURE Based 1arift),

However as SAMAST is under progress in BSPTCL. energy account ne will he
done tirough SAMAST softnare, tn i of the ahava, Preovinm 300 marer shonkd e
replaced by AR complaint meter,

Kindly confirm the above meter replacement at the carliest. so that ihe wrtihicate
for Date of Commereial Operation (DOCQ)™ of 16() MVA . 2200132 Ky Trawslormur -1

Khizersarai may be processed from our end.
T nem [Propy) B4ce, A [Pan( B 2 rntey)

€ ABT tompliad Ensegy Mt i
7% 6'6 ;%f‘aﬂd e @/&-/z{k Yours Faithiully.
%’dowf}?r }!ﬁ}’ojﬂ%’&.
ot
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BIHAR GRID COMPANY LIMITED .o

(Joint Venture of Bihar State Power (Holding) Co. Ltd. & POWERGRID)

Bl ad, IR <, AR WS, TET-800 0071, T : 0612-2530477 (FTATeE)
2nd Floor, Alankar Place, Boring Road, Patna - 800 001, Tel. : 0612-2530477 (Off.), e-mail : bihargrid@gmail.com

CIN : U40100BR2013PLC019722

Ref.: JV/IPT/BG/Compsec/BM-Extracts-l/ Date: 05.01.2021

Extracts of the Minutes of the 34" meeting of the Board of Directors of Bihar Grid
Company Limited held on Tuesday, 22" December, 2020 at 02.00 p.m. at BSP(H)CL,
Vidyut Bhawan, Bailey Road, Patna-800001, through Video-Conferencing.

34.26 To approve award recommendation for Supply, Installation, Testing &
Commissioning of Interface Enerqy Meters (IEM) along with Automated Meter
Reading (AMR) as per SAMSAST Guidelines including AMC for 5 years and

‘ Enerqy Audit at various Grid substations of the Company:

The Board was informed that in order to implement availability-based tariff (ABT) and
the deviation settlement mechanism (DSM) at the intra-state level, the
recommendations of the Scheduling, Accounting, Metering and Settlement of
Transactions in Electricity (SAMAST) report were being implemented Pan-India by all
the SLDCs/ STUs under the supervision of the respective SERCs, i.e. BERC in our.

case.

SAMAST recommended inter-alia installation of Interface Energy Meters (IEMs) with
Automated Meter Reading (AMR) to measure and record the exchange of energy at
the interface point. In this context, BSPTCL, the nodal agency for implementation of
SAMAST in the state of Bihar, had, vide its various correspondences including Memo
no.249, dated 21/09/2020 as placed before the Board, instructed BGCL to replace the
existing installed energy meters with ABT compliant IEMs having the facility of AMR
and software to convert the meter data into ASO format at all interface points, i.e.
220KV, 132KV, 33KV, HV & LV side of transformers.

N .

The Board was apprised that at present, a total of 197 nos. Secure Energy meters
supplied by M/s Secure Meters Lid: were installed at the various commissioned GIS
substations of the Company and associated bay extensions (under Ph-V, Part-l).
Hence, it was required to replace the entire fleet of existing Secure Energy meters of
the Company with ABT compliant Interface Energy Meter with 15-minute interval block
(also compatible for 5-minute interval energy block) and set up the AMR system and
software for meter data processing and energy accounting at SLDC, BSPTCL.

It was deliberated to start with replacing 87 nos. energy meters in the first phase of
SAMAST compliance. A cost estimate of Rs.6,00,85,582/- only was worked out for the
procurement of 87 nos. ABT compliant meters including 5 years annual maintenance
charges. The Bids were invited through Open Tender Enquiry (OTE) Basis. The NIT
was floated on 03,07.2020 and purchased by three vendors. However, even after 2""_

5

e araierd : R 7, PR O, TR WS, TeT-800 001 Regd. Office : 2nd Floor, Alankar Place, Boring Road, Patna - 800 001



time extension of the tender submission date, only one bid was received from M/s
Secure Meters, Udaipur. The price bid of M/s Secure Meters was opened on
12.10.2020 and the quoted and evaluated amount was as follows:

]

Quoted and | variation
Name of Party Estimated Cost | Evaluated w.r.t.
Amount estimated
cost

M/s Secure Meters
Ltd., Udaipur Rs.6,00,85,582/- | Rs.5,98,52,816,.40 | -0.39%

Hence, it was proposed to approve the placement of the order for the Supply,

Installation, Testing & Commissioning of Interface Energy Meters (IEM) along with

Automated Meter Reading (AMR) as per SAMSAST Guidelines, including AMC for 5

years and Energy Audit at various Grid substations of the Company, to M/s Secure

Meters Ltd., Udaipur (M/s SECURE) at a total award value of Rs.5,98,52,816.40/-
L (Rupees Five Crore Ninety Eight Lakh Fifty Two Thousand Eight Hundred Sixteen and
Forty paisa) including GST.

The Board considered the same and passed the following resolution:

“Resolved further that the Managing Director / Director (Projects) of the Company,
be and are hereby, severally authorized to conduct the post bid discussion with M/s
SECURE to finalize the Contract and sign and execute the same and to take all such
steps and do all such act and deeds as may be deemed necessary to give effect to the

(@ resolution.”

Certified True Copy
For Bihar Grid Company Limited

+r Bihar Grid Company Limited
- \ '

A . Q!“" 7 o\|¥
(Niketa Sinha)n ota Sinha 05\ \

Company Secretary Secretary
i) (B
(o B T s
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Detailed Project Report
on

Supply, Installation, Testing & Commissioning of
Interface Energy Meters (IEM) along with Automated
Meter Reading (AMR) as per SAMAST guidelines at

various
Substations of
Bihar Gird Company Ltd
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1 Background

1.1

1.2

1.3

1.4

1.5

1.6

The National Grid comprising of regional and State power systems is operating as a
single synchronous system since December 2013. While the grid reliability and
management has improved significantly along with the frequency profile, several
building blocks of the developed grid are yet to be put in place. One of them is
comprehensive accounting and settlement system that streamlines trade and
exchange of power across States and regional boundaries. Government of India put
an ambitious target for ramping up the RES capacity to 175GW by 2022. Taking
cognizance of the variable and uncertain nature of solar and wind sources, the
Central Electricity Regulatory Commission (CERC) notified the ‘Framework on
Forecasting, Scheduling and Imbalance Handling for Variable Renewable Energy
Sources (Wind and Solar)’ on 07 August 2015.

In this context, it is to mention here that The Central Electricity Regulatory
Commission (CERC) has also adopted the recommendations by Technical committee
of the Forum of regulators (FOR) suggested vide the “Scheduling, Accounting ,
Metering and settlement of Transactions in Electricity (SAMAST)" report published
in July 16 and has suggested for implementation of the recommendations of this
report by State Load dispatch Centers/State Transmission Utilities under the
supervision of respective State regulatory commissions.

BSPTCL is nodal agency for implementing the SAMAST in State of Bihar and they
have also communicated BGCL for replacement of existing meter with ABT
Complaint IEM vide ref. no. 364 dated 11.10.2019 & 467 dated 11.12.2019.

BGCL intends to implement an AMR system for transmission & sub transmission
system, whose scope of work is supply, installation & commissioning of necessary
hardware and software (from 400 kV level up to 33 kV level in the respective
substations) throughout the geographical domain of Bihar.

At present the Energy Meters installed at BGCL Substations i.e. Secure Premier 300
is non ABT Complaint & not recording the net energy and Hi & Low reactive energy
in 15 min block, also fast communication is not available for remote access. Thus,
the entire fleet of existing meters needs to be replaced with ABT complaint Interface
Energy Meters-IEM to implement the Automated Meter Reading, Meter Data
Processing & energy accounting system for timely preparation of report as per
recommendations of the FOR Report (Scheduling, Accounting, Metering and
Settlement of Transactions in Electricity (SAMAST).

There are total 7 nos. BGCL's GIS Substations & 15 no. Bay Extensions under Part-I,
Phase-IV and for implementation of SAMAST approx. 234 nos. (211 nos. for
interface points + 23 nos. as spare) ABT complaint Interface Energy Meter-IEM has
been envisaged against this work including check meters.

Further, there are 04 nos. GIS Substations & 05 no. Bay Extension under Part-II,
Phase-IV and for implementation of SAMAST approx. 182 nos. (162 nos. for
interface points + 20 nos. as spare) ABT complaint Interface Energy Meter-IEM has
been envisaged against this work including check meters.

Under supplementary works there are 02 nos. Bay Extension and for
implementation of SAMAST approx. 02 nos. ABT complaint Interface Energy Meter-
IEM has been envisaged against this work including check meters.

>
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2.1

2.2

23
2.4

3

3.1

3.2

Total of 418 no. (375 no. for interface points & 43 nos. as spare) ABT complaint
Interface Energy Meter-IEM has been envisaged against this work including check
meters & spare. The location & bay wise details are provided as Annexure -.

Scope of activities

Considering the above-mentioned requirements, following activities are envisaged by
BGCL against the scope of work:

Supply, installation/replacement and commissioning of IEM as per the specification
attached as Annexure-I.

Supply, installation/replacement and commissioning of IEM with class A power
quality monitoring features in compliance with CEA Technical Standard for

Connectivity to the Grid (Amendment 2019) as per specification attached.
Supply, installation and commissioning of DAS/AMR system for meter data.
AMC for hardware and ATS for software for 5 years.

Deployment architecture

The ABT grid metering system needs to be recognized as an integrated metering
system, where all meters need to act in synchronism to deliver comprehensive
benefits. There is a need of a system architecture as mentioned in the below Figure 1.

There should be Automatic meter data collection (AMR/DAS) module to cover all
business requirements of SLDC of the state.

3 Substation 1

—1
‘ Switch
— — 8

Architecture

DCU/ Gateway Data Centre, F———tc-watch billing
and schedulin
|_ Meter with TCP/IP port SLDC, Patna . system *
Integration
| el e )
:... Substation 2-= éhznnr;ck
“---“-----—-‘ - R g
—————— -4 |
[ Substation 3, T ———_
K e ; . L 48
F===~Subsiation 4} () EE B i
| ESE——— i s Databases Application Public  Users
‘ Servers servers server

(Main/backup) (Main/backup)

Substation... n OFC/OPGW/

reading when WAN D
DCU/ Gateway e : i
communication is not available
Meter with TCP/IP port Reading mobile app.

GSM/4Gnet

5 , werk Meter data
———— Switch - ; ; Le ORI
) Alternate mechanism of meter % \MR/ _proces:

Figure 1 : Deployment architecture at substation and data centre
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3.3 At Local Substation:

3.4

Q)

(ii)

(iii)

Substation meter: ABT meters at each substation having the facility of
additional TCP/IP port to provide reliable and fast communication network at
substation.

LAN switches/routers/firewalls: These devices at each substation are
required to provide the connectivity of OFC/OPGW/GSM/4G network from each
substation to central data centre for data acquisition and analysis purpose.

DCU/gateway: Data concentrator unit (DCU)/communication gateway shall
also be installed at each substation. In view of robust and reliable monitoring
requirements, DCU/gateway needs to be considered for each substation.

Central Data Centre: Deployment architecture at Substation and data centre

(i)

(ii)

(iii)

(iv)

v)

Database Server: There is a single database server maintained for complete
system for “AMR/DAS"” for data storage and backup/stand by server shall also
be installed to increase the reliability of the system.

Application Server: Since the applications should be web/browser based, an
Internet Information Server needs to be deployed on a separate server named
as application server.

Monitoring server: To monitor the status of the meters/DCU and servers, a
separate system shall be installed to show the online status of the IP based
devices in a dashboard for corrective actions.

Client PCs/Users: It shall be possible to access the application through a web
link (internet/intranet) from remote and viewing the data based on the
application deployment/modules.

GPS Clock: One GPS clock shall be installed at central location from which
DB/application server shall get sync regularly and then all devices like DCU and
meter shall also be synced on daily basis.

4 Supply, installation and commissioning of IEM at all substations

4.1

4.2

4.3

Conducting metering feasibility survey for all 02 nos. 400/220/132/33 kV GIS
Substations, 09 nos. 220/132/33 kV GIS Substations of BGCL which include approx.
375 no. of interface feeders, collecting the drawings of each substation, assessing the
space available to install the hardware and communication setup at substation etc.

Supply of the ABT complaint interface energy meters shall be as the attached
specification Annexure- II.

Based on the actual survey, installation and commissioning of the meters shall be
done as per the standard installation practices.

5 Supply, installation and commissioning of AMR/DAS system for meter data

5.1

collection

The intent of meter data collection (AMR/DAS) scheme proposed in this document
is to automate the task of data collection from each meter/location to the Central
Data Collection System (CDCS) followed by validation, processing and generation of



5.2

5.3

5.4

5.5

5.6

5.7

5.8

5.9

5.10

5.11

5.12

5.13

customized reports. The data shall be stored in Standard RDBMS such as
SQL/ORACLE etc. database located at State Load Dispatch Centre, Patna.

Energy Meters: Energy Meters to be covered under proposed AMR/DAS system are
ABT complaint Interface Energy Meters (IEMs) manufactured as per Technical
Specification attached as Annexure- II.

Scheme with DCU/gateway at substation: All meters having TCP/IP port, should
be connected to the central data centre through OFC/OPGW/GSM/4G network and
data acquisition of all IEM meters should also be performed from CDC. Provision of
necessary communication links like OFC/OPGW/ GSM /4G shall be made for reliable
and fast communication.

DCU/Gateway at each substation shall also be installed and connected to the same
ethernet switch for increasing the reliability & availability of meter data.
DCU/gateway shall have capability of storing the acquired meter data and in case of
non-availability of network link, DCU/gateway shall kept the data and transfer
whenever link shall be available.

DCU/gateway should have the capability to read the meters through communication
interface of RS485/LAN with local personal computer and central server.

DCU/gateway should send the data to the central server through communication
available like OFC/OPGW/GSM/4G on hourly basis for further processing and
analysis.

Same architecture shall be followed at each substation and through Network
switches & routers, meter data can be sent to the central data centre (CDC).
Therefore, DCU/gateway should have the following functionality:

5.8.1 Acquiring energy data from energy meters

5.8.2 Providing energy data to central server

5.8.3 Intelligence to synchronize [EMs clock with GPS clock located at CDC

Detailed technical hardware and functional requirements of DCU/gateway are
attached in Annexure- III.

Communication system: Communication system to be used for transfer of data
from DCU/gateway to central server at CDC may be OFC/OPGWGSM/4G. There is
option for alternative communication media if it is more efficient and cost effective.

Central meter data collection system (AMR/DAS): A Central meter data
collecting system to be provided at SLDC should manage all functionalities of
collection of data through DCUs/gateways, validation and verification of the data,
storage of the data in Standard RDBMS such as SQL/ORACLE etc. database and
management of the complete AMR system.

The energy meter data to be provided up to Central Data Centre i.e. SLDC Patna
(including all the hardware in between).

All required hardware devices like Database servers, applications servers, routers,
firewall etc. shall be supplied, installed and commissioned at Central Data Centre

(CDC). C@



5.14

515

5.16

5.17

5.18

5.19

5.20

5.21

5.22

5.23

5.24

A back-up/redundant server is required to reduce the risk of the data loss due to
undefined failures at the central data centre. Backup server needs to take the
regular backup of the data on a pre-defined time from the main DB server.
Whenever any failures happen to the main server, back-up server can be used to run
the application and regular activities but it may take 30min. to 1 hr. time for
configure the back-up server as a main server for some duration and whenever the
main server shall restore then application starts using the main server.

A GPS clock shall also be installed at CDC and all servers, DCU and meters shall be on
time sync on a predefined frequency by refereing GPS clock time.

An application of meter data collection (AMR/DAS) shall be installed at central data
centre to get all meter data (instantaneous, energy etc.) from each substation
through OFC/OPGW/GSM /4G network at a desired frequency of say daily. Software
shall display the data in tabular, graphical format for easy viewing. Meters have the
capability to log the load survey data at every 5/15 min so load survey data reading
shall be used for further DSM reporting.

All meters shall be assigned with an individual IP over TCP/IP port and same
configurations shall be provided at central server and then in DCU/gateway.

In case, some meter data is not possible to get from central server due to any
communication and other issues then substation PC can also be used to access a
weblink to upload the CMRI and converted data in to the system/weblink which
provide automatically provision to send the meter data the central server.

A monitoring application (NMS) shall be provided to track the IP based device &
system status for health monitoring at central data centre. This application shall
help user to check the status of the connected and disconnected devices like IEMs,
DCU, switches, servers etc.

There are other utility offices which may need the meter data for some specific
purpose and the accessibility of the limited part of the application with limited user
rights to those offices shall also be available like for Transco, SLDC and Discom users
etc.

Deployed system shall be capable to cater 100 DCUs (considering 10 meters per
DCU) and CDCs application shall have a provision to handle max. 1,000 no. of
meters. Data collection frequency is considered hourly from data centre (instant, LS,
event etc.) while 1/5min. at each substation (instant and event).

As the end-to-end metering system shall be supplied by the single successful bidder
and all meters data shall be available at CDC through AMR/DAS system.

While performing meter data collection activities, any discrepancy or missing of
data in any particular block or wrong raw data format shall be displayed and
downloaded in the form of a report. And bidder has the responsibility to recollect
the meter data to ensure the weekly DSM billing and provided to other systems
through interfaces.

Software shall have the options to generate the list of Meter IDs whose data is not
available, List of meter IDs whose data is available for day wise for the required
period.



5.25

5.26

Validated data shall be provided to the DSM module (third party) which shall
compute deviation of regional entity by comparing the actual injection/drawal with
its interchange schedule. It shall also compute the applicable deviation charges and
generate the reports that include time block wise normal deviation charges,
additional deviation charges, capped deviation charges, aggregate deviation charges
etc.

SLDC/TRANSCO users may require different set of reports and dashboards for
different users and perspective therefore during detailed engineering, all
requirements shall be discussed and finalised before final deployment.

6 Transition and integration phase:

6.1

6.2

6.3

7.1

7.2

7.3

7.4

7.5

7.6

8.1

Detailed engineering phase should be considered to identify the detailed
requirements of project implementation for transition and final deployment. It
should also identify the integration requirements with existing & to be deployed
system for DSM computation, billing and energy audit systems etc.

During this phase, integration points of DAS module with other third party module
along with integration methodology should be mutually agreed and finalised.

Presently the time period for scheduling and settlement at ISTS level is 15-min. Until
the amendments for 5-min settlement in the appropriate regulations come, the
settlement at the interstate level shall continue to be done at 15-min interval.

Delivery plan:

All required software module like DAS shall be installed and commissioned at SLDC
Patna and all customer specific database creation and configurations shall be done
at site only.

Before the commissioning and final configurations, Bidder’s execution team shall
share the inception report of the project which shall cover deployment architecture,
flow of data acquisition process, integration techniques, dashboards and shall also
discuss the expected changes so that customer specific reports can be created.

Detailed requirement understanding shall be developed with SLDC and BGCL team
during detailed engineering.

The customer specific requirements to be performed and perform factory
acceptance (FAT) test then shall deploy the final solution field/site.

After commissioning, some identified users of utility team shall validate the
application module against the requirement captured which shall be considered as
site acceptance test (SAT).

Project execution duration should be 12 months from the date of LOA till the
handover and training activities.

AMC and ATS for 5 years

Annual maintenance contract (AMC) for supplied hardware and Annual technical
support (ATS) for software to be kept for initial period of 05 years..



8.2

8.3

8.4

A web based problem/defect reporting tool where CDC officials / officials at site,
who shall execute the system, can log the issues with the flag of the severity level by
using provided user name & password.

The issues shall be checked and to be resolved as per the process and escalate to
another level if not resolved by that level of user.

A dedicate manpower shall be available at SLDC central office during this AMC/ATS
tenure for coordination with substation personal, SLDC users and backend team for
issue resolution on time. He/she is also being responsible to support SLDC officials
for the day to day activities using system deployed at data centre.

Annual maintenance contract (AMC) for supplied hardware for 5 years

8.5
8.6

8.7

8.8

8.9

8.10

8.11

8.12

8.13

8.1

Annual maintenance contract (AMC).

The aim of AMC is to ensure the proper functioning of the supplied devices either
through rectification/correction or via replacement under the specified network
environment.

Initially, this contract shall be for 5 years from the date of service agreement and
can be further extended on mutually agreed terms & conditions.

The consumables and operating expenses are not covered in maintenance cost. ex.
printer drum and ink charges, Stationeries, Batteries maintenance, data network
charges etc. these items shall be managed by utility only.

Service and support shall be provided to utility in accordance with the terms of
AMC. In case, any service is chargeable / out of scope then it shall not be part of
technical support. Support availability for a particular product version is subject to
change at any time without prior notice. To fix any service request if any upgrade is
required then new version shall be provided based on agreed terms and conditions
only.

The law of force measure is applicable on AMC i.e. any damage caused due to short
circuit, earth leakage, earthquake, fire etc. would be out of maintenance contract.

Adequate safety and security measures shall be in customer account, any theft,
damage by mishandling etc. by unauthorized person shall not be covered in the
maintenance contract.

If any seals are found to be broken during maintenance period then, warranty of
those items shall be ceased to exist with immediately.

Hardware technology downgrade/upgrade is not the part of the AMC contract as a
common practice but it is only as per contract conditions or mutually agreement
between both the parties.

Hardware maintenance:

e C(Corrective maintenance
o Trouble shooting of failure of implemented functionality
o Identify, isolate, and rectify a fault so that the failed equipment, machine, or
system can be restored to an operational condition.
o Hardware can be replaced with the same spec. and upgraded spec. which is
fully compatible with the existing system after mutual agreement.
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8.2 Hardware specific activities:

Following are the list of activities that should be carried out during AMC period:

Activity

Scope Description

Hardware installations

Replacement  of  faulty
hardware (with warranty
items/ spares whichever

applicable) including
meters, N-port (if any),
DCU/gateway, routers,
servers, switches and

firewall etc. (if provided by
bidder only).

Any alteration or site
shifting during maintenance
period is not covered in
scope. In addition of new
substation, installation shall
be done as per separate
commercials.

New sites addition/sites
swapping cases should be
discussed and based on
mutual agreement
maintenance and support
shall be provided to
new/swapped sites.

Plan for material and
coordinate with end user
and vendor

Hardware configuration

The Procedure for site
configuration  shall  be
followed for each of the
device and  configured
accordingly. There shall be
mechanism to verify the
successful configuration
done manually.

Re-configuration of
hardware at site like
modems, DCU/gateway,

routers etc. to take care the
change management like
new meter configurations in
DCU /application.

Ensure its connectivity with
central server and raise the

10




network issue to utility team
& communication
provide/vendor.

Maintenance and Support of brought out items

The third party hardware to
be repaired/replaced as per
warranty clauses provided
by them only to ensure that
system is up and running
after taking the corrective
measures.

Antivirus/SQL/MS office
and all other third party
licenses shall also be
monitored by ATS team
during regular visits and
interaction with customer
and renew of all licenses on
time but commercial
arrangement shall be
mutually discussed with
utility for license renew as
per the agreement with
third party provider.
Adequate number of third
party supplied devices to be
kept in reserve/stock
against the devices whose
failure may stop the
business operations
completely. Ex. Converters,
Switch, Moxa, SIMS, Data
cards, DCU/gateway etc.

Annual technical support (ATS) for software

8.3  Provide the annual technical support against all supplied software applications to
run the project for next 5 years (as per contractual agreement).

8.4 The renewal of the ATS contract, if agreed by customer, shall be received 3 month

prior to the expiry of the ATS support contract.

8.5 Remote access: Remote access shall be provided to technical support team for
remote support, troubleshooting etc. During the entire phase of AMC/ATS support
services. It may require additional tools to be installed in the server or a desktop for
remote access, troubleshooting and over the air updates to connected nodes such as
meters or communication devices depending upon the scope and capability of the

system deployed.

8.6  Application software maintenance activities

11



Following are the list of activities that shall be carried out during the ATS project
support:

Activity Scope Description

® One person shall be available at data centre
to execute the application for regular
activities.

e He shall also monitor data centre and
substations applications (if applicable)
(from remote or can get the feedbacks from
substation person) on regular basis for
scheduled maintenance and  health
monitoring of the application performances
like services, database, logs status etc.

e Application modules shall execute time sync
Execution & Status Monitoring through existing GPS clock on regular basis
but ATS team on monthly basis shall ensure
the time sync process and also plan field
visit in case of time sync issue with the
meters and DCU/gateway at any substation
to resolve the issue on monthly basis.

e Running daily back up automatically from
main server to backup server but bidder’s
ATS team shall also monitor the data centre
regularly to ensure the back-up activity and
also check the healthiness of server and log
files.

e Rectify bugs that prevent the software from
being available / reported by the
utility/project team during the usage of the
system with respect to each
software/deliverables under normal use of
the hardware for which it was designed.

e Resolution of the bug identified in any type
of execution of the software, shall be
provided as per below defined process.

e Rectification of the bugs shall be provided
through patches which shall be installed
and checked by ATS team only.

e In case of changes of DSM rules from
CERC/SERC then ATS team shall implement
the new rules and regulation during ATS
period

e Trouble shooting of failure of implemented
functionality.

e [dentify the problem if data doesn’t acquire
from some of meters and application

2 D
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features are not working.

e Application configuration (If required) likes
VL configuration change and mapping etc.

e Testing / User Training / Deployment of
patches.

Application installation support

e Installation and commissioning to be done
on agreed new sites (over and above the
specified quantities in order) and linking
with central application etc. on chargeable
basis.

¢ Provide the software upgrades, patch
updates in case of any issue identified or
bug resolution. These would be updated at
all the places of installations.

¢ In case, due to any unavoidable reasons,
utility has to relocate the data centre to
other location then operation team should
provide all the technical support only to
transfer the hardware and software
comprising set-up infrastructures,
configurations and setting up the same
process at new location.

Application configuration support

e Support in configuration management -
alarm rules changes/user access rights if
required.

¢ During the specified and agreed period for
maintenance and support, there may be
chances to add/replace the new metering
nodes in existing substations to the system
then ATS should also cover the addition of
the new metering nodes and related
activities to add in the complete process but
hardware arrangement to add new meters
need some raw material which shall require
commercial consideration.

Project monitoring & SLA reports

e On monthly basis, ATS team should
generate a summary report including list of
activities conducted for the above sections
during ATS support.

e |n case project has some defined SLA for the
ATS support then team shall maintain the
SLA as well and adhere to SLA for service
support.

e It should cover

= Monthly project status report

* Monthly ATS support report

13




8.7

* Monthly field visit report
* Monthly SLA status report

Meter reading reading through CMRI/laptop/mobile app.

e Regular execution of the application
modules, monitoring and report generation
is also in ATS team scope.

¢ Automatic application shall be deployed but
in case of meter data missed for load survey
(required parameters) then manual meter

of all meters at substations shall be done on
weekly basis by 2 day of every week to
ensure the DSM reporting on weekly basis.
Bidder’'s team can take help of the
substation staff to get the timely meter
reading for missed data.

Exclusions from scope of AMC/ATS:

1. Hardware-

Major enhancement/ development more than defined limit or defined man
days as per the signed contract. Any work involving efforts more than the
agreed man days shall have financial impact (to be discussed and agreed
internally).

Technology migration / upgrade ( to be driven by the signed contract and
agreement)

Third party installed hardware in the field (to be discussed and elaborated).
Any civil work required unless and until specified.

Hardware failures in the computer systems, any hardware damage due to
force majeure conditions.

Any new addition within the substation shall be covered in the existing ATS
activity (work such as addition of new feeder, new meter replacement and
related application activities) but any new addition of the substation or any
new geographical area shall have financial implication. Malfunctioning of
meters or site material arising due improper earthing of electrical systems by
Utility (in case not installed & commissioned by bidder).

To ensure the working of CT/PT etc. is in the scope of client.

Application software service -

Any modification in software / development activity more than defined man
efforts

Customization / enhancements (new feature/new report/dashboard/new
UI) having development need more than the defined limit in above clauses.

Any new integration requirements other than the part of contract,
New module/application development
Implementation of new packaged application

Technology migration / upgrades
14 §



Multi language development and support. Any audit related and consulting
activities for process improvements/re-engineering.

3. Project Field Maintenance

All activities under project services shall go through change management. For
those activities under project services, ARC (Additional Resource Charge)
would apply for the same. The pricing shall be mutually discussed and shall
be agreed upon case to case basis before initiating the activity.

Scope of this contract is limited to the equipment supplied against this
contract only. Any new hardware / software supply & installation shall not be
covered under this scope. For this, utility shall place purchase orders
separately.

The contract is limited against any defect arising due to design and
manufacturing defects. Any defect arising due to operational fault or damage
or natural calamity shall not be covered under this contract. This Contract
does not cover any defect in the product caused by accident, misuse, neglect,
alteration, modification or substitution of any of the components or parts, or
any attempt at internal adjustment by unauthorised service personnel,
external faults or usage other than specified. Any defects / breakages
observed out of the warranty period shall be attended on chargeable basis
and the same shall be decided on mutually agreed terms & conditions.

8.8 Dependencies

The end user does not change /alter any hardware and software provided by
bidder in the field at its own.

The performance and availability of the data from field devices and meters
heavily depends on maintaining the healthiness of the allied hardware and
connections by the end user in the field

The field problem resolution response shall depend on the cooperation by end
user.

Dependency for Shutdown shall be on Utility.

To provide base data like CT/PT ratio, transformer capacity, substation details
etc. shall be provided by utility only.

15



Benefits & ROI Calculation

The installation of ABT complaint IEM with AMR facility and software for monitoring the
reports on energy meter data will reduce the manual work and hence the human error will
be removed from noting energy meter readings and calculation during preparation of
report. This will also reduce the time in preparation of various reports based on energy
meter data for transmission licensee / SLDC / STU.

The infrastructure will strengthen the SLDC / STU for monitoring the boundary electrical
parameters and calculation of energy loss for the state.

Compliance to the requirement of SAMAST and it will smoothen the path for
implementation of Intra-state ABT.

This will also create an alternate arrangement for monitoring the grid parameters and
dependency on SCADA data will reduce.

Completion Time:

Expected time period for completion of the entire work from supply to commissioning shall
be 12 months from the date of issuance of LOA.

Operational Benefits:
Accurate meter reading, no more estimates.

Reduced operational costs (No more CMRI based manual / offline readings)

Clear visibility of Current Ul charges for the whole system online.

Predicted values of Ul for the IP (15 mins block) to take corrective actions.

Compliance with the requirement of SAMAST (5 mins block accounting and

settlement).

Effective meter data monitoring for further corrective & preventive actions

Ul reporting to help during settlement with all participants (DISCOMS, ISGS, PGCIL

etc) against all contracts

» Monthly analysis can help for operational management of the network.

» Micro Level (i.e feeder basis) monitoring will be helpful in finding out the cause of
under drawl / over drawl on real time basis & to reduce line losses.

» To ensure feeder wise Energy Accounting & Energy Auditing

YVVVYYVY

Y'Y

The proposed meter is based out of new metering platform and superior in many ways as
listed below -

Hardware:

» Common design of wide range Aux supply variant (two aux power supply support)
supported for 48 to 276 VAC/DC input range. Option is there to have another Aux
supply support from 24-48 VDC range. - Operational Benefit & Reduced inventory

ey
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Common product with 3P4W and 3P3W installation support. Existing Meters are
different meters for different configuration. - Operational Benefit & Reduced
inventory

Supports 1A/ 5A basic current input in same hardware i.e. wide operating current
range. Secondly it supports Imax up to 200% of Ibasic. Earlier Imax support up to
120% of Ibasic was only supported. - Operational Benefit & Reduced inventory
Magnetic immunity support as per CBIP-304 of 0.27T. - Enhanced Revenue
Protection Feature

A total of 8 /O support in product where 4 can be configured to inputs and
remaining 4 for outputs. In earlier meter no provision to push pulsing application.-
More Options for interfacing

Proposed meter support Power Quality Features like total harmonic distortion
(THD) up to 31st level of current and voltages in meter display & plotting at BCS
end. - Enhanced Feature for a better quality power system

This meter support online time synchronization wherein any drift can be corrected
online. There is no such facility available in existing meter- More reliable

Mechanical:

»

»

>

Rack mounted draw out type meter results in minimum shutdown period. Also
there’s no need to open the connection for meter replacement.

Existing meter support IP 53 (with Rack) better than existing IP51 - More flexibility
& protection in harsh condition

Proposed meter comes with Graphical bigger display to show values, curves in
better and detailed way to user. - More user friendly.

Meter Software feature:

>

Proposed meter is complied with DLMS ICS (IS 15959-2011) category B & C
specification which makes it suitable to install at Bank/ Ring/ Boundary/ ABT
metering application. - Minimum Inventory more flexibility

Proposed Meter supports more advanced requirement of ABT data recording for
current IP values like Average frequency, Energies, Voltages - More features to suit
ever changing requirement

Logging of more load survey days is supported. - More data for enhanced data
analytics

Meter Communication capability:

>

>

Proposed meter supports 5 different communication ports / channels to meet
different data reading requirement namely -

Optical port - It is physically an 1107 port for the purpose of local/ on-site meter
reading.

RS232 port - It is a serial RS 232 channel (R]-45 connector) for the purpose of
connecting modem etc device for remote monitoring & meter reading (RMR)
application.

RS485 port - It is a serial RS485 in-out port (RJ-45 connector) for the purpose of
connecting suitable hardware device for enabling local / remote on-line monitoring
application - More Flexibility.

17



» Ethernet port - It is a TCP/IP channel (R]J-45 connector) for the meter reading
purpose similar to RS485 port. The TCP/IP connection shall be private static in
nature. - Feature proof AMI & Smart Grid ready.

» USB port - It is a USB port for supporting local meter reading via pen drive -
Reduces the hassle to carry bulky Laptops, MRI etc for offline manual meter reading.

» Supports two Open Protocol in the same hardware - DLMS ICS & MODBUS - Hassle
free Integration with 3rd party systems. No dependencies on manufacturer.

The Schedule of Price of 418 nos. ABT Compliant SEM meters (including spare meters) for
all interface points of BGCL Phase IV, Part I, Il & Suplementory projects is around Rs. 19.06
Crores, which includes Supply, installation & commissioning of ABT complaint Interface
Energy Meter with AMR facility including spares for online ABT monitoring and Energy
Accounting software, Yearly service charge for conducting Energy accounting and audit,
generation & analysis of reports, MIS reports etc for 5 years as per requirement & Yearly
Service charges for maintenance of the whole system for 5 years and training to personnel
as per need. Schedule of prices for 418 nos. ABT Compliant Special Energy Meters (SEM)
for 100 % metering & online Energy Monitoring, communication of data on real time basis
including Energy Accounting & Audit and ABT Management Software is enclosed as

Annexure- IA of the DPR.
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Annexure | : Location wise ABT Energy Meter Requirement

SI. | New Substation g‘:\? ?.;vaetl b;';if:igll No. of Meters
1 | 220/132/33 kV Amnour 11 14 25
2 | 220/132/33 kV Khijirsarai 15 20 35
3 | 220/132/33 kV Narhat 11 12 23
4 | 220/132/33 kV Shekhopur Sarai 11 13 24
5 | 220/132/33 kV Haveli Kharagpur 11 16 27
6 | 220/132/33 kV Goradih 11 14 25
7 | 220/132/33 kV Mokama 11 12 23
8 | 400/220/132/33 kV Jakkanpur New 87 87
9 | 400/220/132/33 kV Naubatpur New 41 41
10 | 220/132/33 kVV Dumraon New 33 33
11 | 220/33 kV Bhusaula New 19 19

Bay Extension S/s
1 | 220 kV Hajipur 5 5

2 | 132 kV Siwan 2 2
3 | 132 kV Chhapra 2 2
4 | 220 kV Gaya PG 2 2
5 | 132 kV Jehanabad 2 2
6 | 132 kV Hulasganj 1 1
7 | 132 kV Nawada 2 2
8 | 132 kV Sheikhpura 2 2
9 | 132 kV Biharsharif 1 1
10 | 132 kV Jamalpur 2 2
11 | 132 kV Sabour 2 2
12 | 132 kV Hathidah 2 2
13 | 220 kV Patna 2 2
14 | 220 kV Khagaul 2 2

15 | 132 kV Bihta 2 2

16 | 220 kV Bihta 2 2

17 | 132 kV Masaubhri 2 2

18 | 132 kV Paliganj 2 2

19 | 132 kV Dumraon 2 2

20 | 132 kV Buxar 2 2
21 | 132 kV Katihar 2 2

Total 81 294 375
Spare 6 37 43
Grand Total 87 331 418
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Annexure II{A) : Specification of Interface Energy Meter (IEM

TECHNICAL SPECIFICATIONS FOR 0.2s ACCURACY CLASS AC STATIC TRIVECTOR ENERGY METERS,
SUITABLE FOR INTER UTILITY METERING, BULK CONSUMER METERING, RING FENCING METERING AND
AVAILABILITY BASED TARIFF (ABT)/ DSM (Deviation Settlement Mechanism) METRING

1.0 SCOPE

This specification covers the design, engineering, manufacture, assembly, inspection and testing before
supply and delivery at site/ FOR destination of class 0.2s accuracy static HT tri-vector CT/ VT operated
meters, along with other associated equipments as per details given in this specification. The meters
shall be used for commercial/tariff metering for inter utility power flows/bulk consumers as well for
Availability Based Tariff (ABT) application,

The meter shall be complied with DLMS ICS specification. The meter records parameters under import
and export conditions.

One static type composite meter shall be installed for each circuit, as a self-contained device for
measurement of power transmitted, as described herein, in each successive 15 minute block, and certain
other functions, detailed in the following paragraphs. Meter shall have provision for in site configuration
of 5 mins in future to comply with statutory requirements.

The metering system shall be housed in rack with draw out type feature capability for inserting the
meter module. Current terminal connection must be shorted when module is drawn out. The rack shall
have facility to accommodate either one or two individual 0.2s accuracy class meter modules for
supporting the single and multiple points of installation practices respectively.

The meter shall have wide secondary current range support i.e. same meter shall be put up for 1A or 5A
rating as per field availability of CT's. The meter shall support 200% Ibasic. Meter required to be
commissioned at each substation shall be of 3 phase 4 wire.

It is not the intent to specify completely herein all the details of the design and construction of material.
The material shall, however, conform in all respects to the best industry standards of engineering, design
and workmanship and shall be capable of performing for continuous commercial operation in a manner
acceptable to the purchaser The offered equipment shall be complete in all respects including all
components/accessories for effective and trouble free operation according to the specifications. Such
components shall be deemed to be within the scope of this specification irrespective of whether those
are specifically brought out or not.

2.0 APPLICABLE STANDARDS
2.1 STANDARDS

The equipment shall conform (for testing, performance and accuracy) in all respects the relevant
Indian/ International metering standards with latest amendments thereof unless otherwise
specified.

S. No. | Standard No. Title

1| 1S 14697 AC static transformer operated Watt-hour and VAR-hour
meters for class 0.2s and 0.5s

2.| CBIP technical report no. 304 | Specification for AC static electricity energy meters

(magnet immunity) Immunity against magnetic interference up to 0.27T
3./1S 15959 DLMS companion | AC static transformer operated Watthour and VAR hour
Standard (ICS) meters for class 0.2s category B (ABT compliant) metering

2.2 Equipments matching with requirements of other national or international standard which ensure
equal or better performance than the standards mentioned above shall also be considered. When the
equipment offered by the bidder conforms to standards other than those specified above, salient
points of difference between standards adopted and standards specified in this specification shall be
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clearly brought out in the relevant schedule and copy of such standards along with their English
translation shall invariably be furnished along with the offer.

3.0 CLIMATIC CONDITIONS

The meters to be supplied against this specification shall be required to operate satisfactorily and
continuously under the following tropical conditions of hot, humid, dusty, rust and fungus prone

environment.

i)  Max. ambient air temperature ( T) 55
ii)  Min. ambient air temperature () ‘()5
iii) Average daily ambient air temp. () 32
iv) Max. Relative Humidity (% ) :95

v)  Min. Relative Humidity (% ) :10
vi) Max. Altitude above mean sea level (m) 1000
vii) Average Annual Rainfall (mm) :1200
viii) Max. wind pressure (Kg/Sq.m) :195
ix) Isoceraunic level (days per year) : 50

x)  Seismic level (Horizontal Accn. in g) s0.3

4.0 PRINCIPAL PARAMETERS

The energy metering rack with meters shall be indoor type connected with the secondary side of
outdoor current and voltage transformers and mounted in suitable panel/ cubicles.

§.No. | Item Specification
1. | Type of Installation Indoor panel/ cubicle mounted
2.| VT secondary 3x110V/V3 Phase to Neutral (3P4W)
Variation -30% to +20%
3.| CT secondary 3 x /-1 Amps or 3 x /-5 Amps (configurable in field as per
requirement)

4. | Dual Auxiliary AC/ DC Supply | 60-240 V AC/DC + 20%, 50/60 Hz
or24-48VDC + 20%
Note: Any of the one or two auxiliary supply option shall be

available
5. | System frequency S50HZ +/- 5%
6. | Earthing System Solidly Grounded

The meter should be suitable for working with above supply variations without damage and without
degradation of its metrological characteristics.

5.0 TECHNICAL REQUIREMENTS

5.1

5.2

5.3

5.4

DISPLAY

The meter shall have Graphical LCD with backlight for proper depicting of values in user friendly
manner like values with unit, OBIS codes, favourite page etc.

POWER FACTOR RANGE

The metering system shall be suitable for full power factor range from zero (lagging) through unity
to zero (leading). The metering module shall work as an active energy import and export meter
along with reactive (lag and lead) meter. The energy measurement should be true four quadrant

type.
ACCURACY

Class of accuracy of the metering system shall be 0.2s for energy measurement. The accuracy
should not drift with time.

POWER CONSUMPTION OF METER

The meter must be capable to operate with the power drawn from the Auxiliary Power supply

(AC/DC) instead of Station VT power supply. %/
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i)

iii)

5.5

5.6

5.7

5.8

59

Voltage Circuit: The active and apparent power consumption in each voltage circuit including the
power supply of metering module at reference voltage, reference temperature and reference
frequency shall not exceed 1 Watt per phase and 1 VA per phase respectively.

Current Circuit: The apparent power taken by each current circuit at basic current, reference
frequency and reference temperature shall not exceed 1 VA per phase.

STARTING CURRENT

The metering module should start registering the energy at 0.1% [b and unity power factor.

MAXIMUM CURRENT
The rated maximum current of the metering module shall be 200% of basic current (Ib).

The meter shall work accurately irrespective of phase sequence of the mains supply.

GENERAL CONSTRUCTIONAL REQUIREMENTS

Meters shall be designed and constructed in such a way so as to avoid causing any danger during
use and under normal conditions. However the following should be ensured:

i)  Personnel safety against electric shock

ii) Personnel safety against effects of excessive temperature

iii) Protection against spread of fire

iv) Protection against penetration of solid objects, dust and water in normal working condition

All the materials and electronic power components used in the manufacture of the meters shall be
of highest quality and reputed make to ensure higher reliability, longer life and sustained accuracy.

The meters shall be designed with application specific integrated circuits. The electronic
components shall be mounted on the printed circuit board using latest Surface Mount Technology
(SMT).

All insulating materials used in the construction of meters shall be non-hygroscopic, non-aging and
of tested quality. All parts that are likely to develop corrosion shall be effectively protected against
corrosion by providing suitable protective coating.

The metering system when mounted in panel shall conform to the degree of protection IP53 in the
normal working condition of [S 12063/ IEC 529 for protection against ingress of dust and moisture.

MANUFACTURING ACTIVITIES

Meter should be manufactured using SMT (Surface Mount Technology) components and by
deploying automatic SMT pick and place machine and reflow solder process; the Bidder should own
such facilities.

Quality should be ensured at the following stages:

i) At PCB manufacturing stage, each board shall be subjected to computerized bare board testing.

ii) At insertion stage all components should under go computerized testing for conforming to
design parameters and orientation.

iili) Complete assembled and soldered PCB should under go functional testing using Automatic
Test Equipment.

iv] Prior to final testing and calibration, all meters shall be subjected to accelerated ageing test to
eliminate infant morality.

v) The calibration of meters shall be done in-house.

5.10 SEALING

Proper sealing arrangement shall be provided in metering system as follows:

i)  Two numbers sealing screws shall be provided on the front cover of metering module.

ii) Provision shall be available to seal the back connections on the metering rack using the back
plate.

iii) Provision shall be available to seal optical port.
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The sealing arrangement should be suitable for application of Polycarbonate seals.

5.11 MARKING OF METER
The basic marking on the metering module name plate shall be as follows:

i)  Manufacturer’s name and trade mark
ii) Serial Number

iii) Year of manufacture

iv) Type Designation

v) Number of phases and wires

vi) VT commissioning information

vii) CT commissioning information

viii) Reference frequency

ix) Accuracy Class

Additionally, following information shall also be available on name plate.

i)  Property Of “Purchaser name”
if)  P.0.No.“Number”

5.12 The connection diagram of the connecting 3P4W meter shall be depicted via suitable sticker pasted
on meter. The meter terminals shall be properly marked to identify voltage, Current, Auxiliary and
communication ports.

5.13 The meters shall be suitable for being connected directly through its terminals to VT's having a
rated secondary line- to- line voltage of 110V, and to CTs having a rated secondary current of 1A or
S5A. Any further transformers/ transducers required for their functioning shall be in-built in the
meters. Necessary isolation and/or suppression shall alse be built-in, for protecting the meters
from surges and voltage spikes that occur in the VT and CT circuits of extra high voltage
switchyards.

5.14 The active energy measurement shall be carried out on 3 phase, 4 wire principle with an accuracy
as per class 0.2s of 1S14697. The meters shall compute the active energy and load import; active
energy and load export from the substation bus bars during each successive 15 minute integration
period block and store it in its non volatile memory.

5.15 The meter shall compute the average frequency during each successive 15 minute block and store
in its memory.

5.16 The meter shall have Inputs/ Outputs pulsing pins availability. This shall help in transferring the
same Energy parameters being recorded inside the meters on pulse output as well for SCADA
application at remote distance.

5.17 The meter shall compute the reactive power on 3-phase, 4-wire principle, with an accuracy as per
relevant IS/ IEC standards, and integrate the reactive energy algebraically into two separate
reactive energy registers, one for the period for which the average RMS voltage is greater than
103% (Reactive High), and the other for the period for which the average RMS voltage is below
97.0% (Reactive Low). When lagging reactive power is being sent out from substations bus bars,
reactive registers shall move forward. When reactive power flow is in the reverse direction,
reactive registers shall move backwards.

5.18 Further, the reactive energy shall also be available in four different registers as-
i)  Reactive import while active import
ii) Reactive import while active export
iii) Reactive export while active import
iv) Reactive export while active export.

5.19 Active and Apparent energies shall also be made available by meter in separate energy registers as:

i)  Active energy Import
if)  Active energy Export
iii) Apparent energy (while active import)
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iv) Apparent energy (while active export)

5.20 Meter shall have provision to compute apparent energy based on lag only or lag+lead. The same
shall be configured at factory end.

5.21 The meters shall be compatible with ABT tariff as well as TOD tariff.

5.22 For reactive power and reactive energy measurement, limits of errors all the four quadrants shall
be in accordance to 1514697 /1EC 62053-23.

5.23 Each meter shall have a calibration LED (visual) for checking the accuracy of active energy

measurement. Further, it shall be possible to switch over the same test output device to reactive
energy via suitable means provided on the metering system. This LED shall be visible from the front
side.
The metering system shall normally operate with the power drawn through the auxiliary AC or
DC supply. The metering system design should enable the auxiliary supply to be switched
automatically between the AC and DC voltage, depending upon their availability. Typical
auxiliary voltages available are 60-240 V AC/DC + 20%, or 24-48 V DC + 20% .The system shall
continue to work even if any one of the above auxiliary supply (AC/ DC) is present.

5.24 Each metering module shall have a built-in calendar and clock, having an accuracy of one (1)
minute per month or better. The calendar and clock shall be correctly set at the manufacturer’s
works.

An automatic backup for continued operation of the meter’s calendar-clock shall be provided
through a long life battery, which shall be capable of supplying the required power for at least two
years under meter un-powered conditions. The meters shall be supplied duly fitted with the
batteries, which shall not require to be changed for at least ten years, as long as total supply
interruption does not exceed two years.

5.25TOD (Time of day registers): The meter shall have TOD registers for active energy import and
export, apparent energy import and export and apparent MD import and export. Maximum eight
time of day registers including universal (0-24 hrs) register can be defined. It shall be possible to
program number of TOD registers and TOD timings through suitable high level software/ MRI as an
authenticated transaction.

5.26 Maximum Demand (MD) Registration: The meter shall continuously moenitor and calculate the
average demand of configured parameter during the integration period set and the maximum, out
of these shall be stored along with date and time when it occurred in the meter memory. The
maximum demand shall be computed on fixed block principle. The maximum registered value shall
be made available in meter readings. The integration period shall be set as 15 minutes that shall be
capable to change to other integration period (30/ 60 minutes), if required, through suitable high
level software/ MRI as an authenticated transaction.

5.27 Maximum Demand Reset: Following provisions shall be available for MD reset in meter -
i)  Auto billing at predefined date and time
ii) Manual via common MD reset button (optional)
iii) Authenticated transaction through suitable high level software/ MRI (optional)

5.28 The display shall be of Graphical LCD type with colored back-lit and soft push button. Individual
display shall be provided for all the meters housed in a metering rack.

The display shall indicate direct values (i.e. without having to apply any multiplying factor) of
measured/ computed parameters as per the meter commissioning. It should be possible to easily
identify the single or multiple displayed parameters through legends on the metering system
display like OBIS codes etc.

The register shall be able to record and display starting from zero, for a minimum of 1500 hours,
the energy corresponding to rated maximum current at reference voltage and unity power factor.
The register shall not roll over in between this duration.

5.29 Each of the metering module shall display on demand & in Auto scroll mode the following
quantities/ parameters:

24



i) LCD segment check

ii)  Date
iiif) Time
iv)  Cumulative active energy import
v) Cumulative active energy export

vi)  Cumulative net active (Import - Export) energy

vii) Cumulative reactive energy lag while active import

viii) Cumulative reactive energy lead while active import

ix)  Cumulative reactive energy lag while active export

X) Cumulative reactive energy lead while active export

xi)  Cumulative apparent energy (while active import)

xii) Cumulative apparent energy (while active export)

xiii) Cumulative Reactive High energy

xiv) Cumulative Reactive Low energy

xv) Last 15 minutes block average of active import energy

xvi) Last 15 minutes block average of active export energy

xvii) Last 15 minutes block average of the net active (Import - Export) energy

xviii) Last 15 minutes block average frequency

Xix) MD reset count

xx) Maximum demand apparent (while active import) for current month (0-24 hrs)

xxi) Maximum demand apparent (while active export) for current month (0-24 hrs)

xxii) Cumulative active import energy reading of predefined date and time for monthly billing
purpose

xxiii) Cumulative active export energy reading of predefined date and time for monthly billing
purpose

xxiv) Cumulative net active (Import - Export) energy reading of predefined date and time for
billing purpose

xxv) Cumulative apparent energy (while active import) reading of predefined date and time for
monthly billing purpose

xxvi) Cumulative apparent energy (while active export) reading of predefined date and time for
monthly billing purpose

xxvii) Maximum demand for apparent (while active import) of predefined date and time for
monthly billing purpose

xxviii)Maximum demand for apparent (while active export) of predefined date and time for
monthly billing purpose

xxix) Present anomaly status

xxx) Date of first occurrence of anomaly

xxxi) Time of first occurrence of anomaly

xxxii) Time of last restoration of anomaly

xxxiii)Date of last restoration of anomaly

xxxiv)Total anomaly count

There should a facility to configure the display parameters in favorite pages.

5.30 Load Survey: Each metering module shall have a non-volatile memory in which the following shall
be automatically stored for each successive fifteen (15) minute block:

i)  Active import

ii) Active export

iii) Average frequency

iv]) Apparent while active import
v) Apparent while active export
vi) Reactive High energy

vii) Reactive Low energy

15-minute average of the above parameters shall be available for last thirty five (35) days. It
shall be possible to select either energy or demand view at Base Computer Software (BCS) end.
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The load survey data should be available in the form of bar charts as well as in spreadsheets.
The BCS shall have the facility to give complete time synchronized load survey data both in
numeric and graphic form.

5.31Billing parameters: The predefined date and time for registering the billing parameters of shall be
00.00 hours of the first day of each calendar (billing) month. Each meter shall store the following
parameters corresponding to defined bill dates for up to last six (6) months:

i)  Active energy import

if) Active energy export

iii) Apparent energy (while active import)

iv) Apparent energy (while active export)

v) Maximum demand Apparent (while active import)
vi) Maximum demand Apparent (while active export)

5.32 Daily midnight parameters: The metering modules shall store following end day parameters for
last thirty five (35) days:

i)  Active energy import
ii) Active energy export
iii) Reactive high energy
iv) Reactive low energy

5.33 Data Communication Capability: The metering system should have a suitable communication
ports for local reading, remote and on-line communication facilities.

Each metering module shall have an optical galvanically isolated serial communication (in the form
of 1107 port) & USB port on its front for tapping all the data stored in its memory. For the purpose
of local meter reading Pen drive shall used. It shall be possible to download meter data via Optical
port by connecting laptop computer directly. The overall intention is to have the local ports is to tap
the data stored in meter once in a week/month and transmit the same to PC with BCS for view.
Both optical and USB port shall have sealing provisions. i

The metering system shall further provide a serial RS232, RS485 (In & Out) and Ethernet
communication TCP/IP port for remote data transfer to a central location. This port shall be
capable of data transfer to a remote computer over suitable communication media (GPRS/VSAT/
Leased line/ OFC) using suitable communication hardware (modems;/ multiplexer/ communication
cables etc.) as required for proper functioning of remote meter reading scheme. All port shall
communicate simultaneously. TCP/IP shall have provision for configuring multiple open protocol
like MODBUS and DLMS using two separate channel simultaneously.

5.34 Each meter shall have a unique identification code i.e. serial number, which shall be marked on
name plate as well as in its memory. Further all meters of the same model shall be totally identical
in all respects except for their unique identification codes.

5.35The meters shall safely withstand the usual fluctuations arising during faults etc. In particular,
115% of rated VT secondary voltage applied continuously and 190% of rated voltage applied for
3.0 seconds, and 20 times of rated CT secondary current applied for 0.5 seconds shall not cause any
damage to or malfunctioning of the meters. Further the immunity of metering system to external
magnetic field shall be as per latest CBIP recommendations.

5.36 Each meter shall have a non volatile memory in which the parameters as mentioned in this
specification shall be stored. The non volatile memory shall retain the data for a period not less
than 10 years under un-powered condition; battery back up memory shall not be treated as NVM.

5.37 Meter shall have the capability and facility to compensate for errors of external measurement
transformers i.e. CT and VT:

i. Linear compensation for measurement PT errors (ratio and phase); there shall be linear
adjustment which shall be applied across the complete measurement range of the transformer.

ii. Non-linear compensation for measurement CT errors (ratio and phase) compensation; this shall
allow multiple ratio and phase adjustments to be applied for different load points per phase input
of the meter.
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It should be possible to program the errors of CT and VT in meter through front optical
communication port using compatible high level software. Metering system design should support
this feature and further it shall be possible to configure & incorporate this feature in meter at later
stage whenever required.

5.38 The metering modules shall be draw out type with automatic CT shorting feature so as to ease the

testing/ replacement of meters without disturbing the system.

5.39 The meter display should depict the total harmonic distortion (THD) of current and voltages up to

31t level of power quantity for providing the feature of supply monitoring to Utility.

6.0 ANOMALY DETECTION FEATURES

6.1

6.2

6.3

6.4

The meter shall have features to detect and log the occurrence and restoration of following

anamolies, along with date and time of event:

i) Phase wise Missing Potential - The meter shall detect missing potential (1 or 2 phases)
provided the line current is above a specified threshold. The voltage at that stage would be
below a specified threshold.

ii) Phase wise Current Circuit Reversal - The meter shall detect reversal of polarity provided
the current terminals are reversed. This shall be recorded for 1 or 2 phase CT reversal.

iii) Voltage Unbalance - The meter shall detect voltage unbalance if there is unbalance in
voltages.

iv) Current Unbalance — The meter shall detect current unbalance if there is unbalance in load
conditions. Meter should ensure true system conditions before going for current unbalance
checks.

v) CT Miss - The meter shall detect current miss if the current is below a defined threshold,
provided the phase voltage is above a specified threshold.

Snapshots of phase wise voltage, phase wise active current and phase wise power factor shall be

provided with above specified anomaly events.

Further, each meter module shall record the following events along with total duration:

i)  Power On/Off - The meter shall detect power off if both the auxiliary supplies fail. The event
shall be recorded on the next power up. At the same time power on event shall be recorded. No
snapshot shall be logged with this event,

ii) Feeder Supply Fail -This event shall be logged when feeder supply, i.e. all the voltages goes
below certain threshold. No snapshot shall be logged with this event.

Last three hundred & fifty (350) events (occurrence + restoration), in total, shall be stored in the
meter memory on first in first out basis.

There shall be five separate compartments for logging of different type of anomalies :

Compartment No.1 100 events of Missing Potential

Compartment No.2 100 events of CT Reversal

Compartment No.3 100 events for Power Failure / Power On-Off

Compartment No.4 50 events of Transaction related changes as per ICS Category B

Once one or more compartments have become full, the last anomaly event pertaining to the same
compartment shall be entered and the earliest (first one) anomaly event should disappear. Thus, in
this manner each succeeding anomaly event shall replace the earliest recorded event, compartment
wise. Events of one compartment/ category should overwrite the events of their own
compartment/ category only. In general persistence time of 5 min. for occurrence and restoration
respectively need to be supported in meter.

Anomaly count should increase as per occurrence (not restoration) of anomaly events. Total no. of
counts shall be provided on BCS.

7.0 TRANSACTIONS
The meter shall record critical events (as performed in authenticated manner) of Time set, MD reset
operation and tariff change. These events shall be logged in roll over mode for up to twenty numbers.
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8.0

9.0

SELF DIAGNOSTIC FEATURE

The meter shall be capable of performing complete self diagnostic check to monitor the circuits for any
malfunctioning to ensure integrity of data in memory location all the time. The meter shall have
indications for unsatisfactory/ nonfunctioning/ malfunctioning of the following:

i) Non volatile memory

ii) RTC battery

The above malfunctioning should be flagged in the meter memory and should be made available in
meter reading data.

TYPE TEST CERTIFICATES

The meters shall be fully type tested as per relevant standards IS 14697. The type test report of the
meters shall be submitted by bidder along with the offer. Type test reports shall not be more than 2
years old.

GURANTEED TECHNICAL PARTICULARS

S. No. | Technical Specification Requirements Bidder’s Offer

Manufacturer's name & Country

Type of Meter

Name and model no. of offered product

Standards to which meter complies

it Lo o

Accuracy class
e Active energy measurement
e Reactive energy measurement

6. Metrology indicator provided on meter and
switching facility for reactive & apparent energy
T Variation of voltage at which system functions
normally
8. Minimum Starting current
9. Maximum current
10. |P.F.range
11. |Power consumption per phase
e Voltage Circuit
e (Current Circuit
12. |ACand DC Auxiliary supply ratings for powering
up the metering system
13. |Sealing arrangement
14. | Energy parameters recorded in meter
15. | ABT compatibility
16. | TOD compatibility
17. |MD Reset provisions
e Auto
¢ Manual
18. |Demand integration period
19. |Load survey parameters recorded in meter
20. |Billing parameters recorded in meter
21. | Daily Midnight parameters recorded in meter
22. |Communication Capability for
e Local reading
e (Ondemand Remote reading
23. | Facility of external CT/ VT error compensation
24. | Anomaly detection features
25. | Selfdiagnostics features
26. |Magnetic immunity
27. |Maximum nos of communication ports i.e.

Optical, USB, RS232 etc.
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nnexure [I(B): SPECIFICATION OF ABT meter with Cl A POWER QUALITY measurem

Technical specification for accuracy class “0.28” AC static Tri-vector energy meter with class “A”

power quality measurement

1.0 SCOPE

1.1

1.2

1.3

1.4

1.5

This specification covers the design, engineering, manufacture, assembly, inspection and testing
before supply and delivery at site/ FOR destination of class 0.2S accuracy along with this Class A
conforming to latest edition of IEC 61000-4-30 HT tri-vector CT/ VT operated meter. The meters
shall be used for commercial/ tariff metering for inter utility power flows/ bulk consumers as well
for Availability Based Tariff (ABT) application.

Meter shall be suitable for power quality measurements, monitoring and recording as per latest
international standards which shall support high sampling rate of 1024 samples/ cycle, extensive
data logging capabilities, big intuitive display and high end communication capabilities. It shall have
capabilities to capture, log and report PQ events, provide necessary data for analysis and
assessment of power quality compliance to prevailing international standards.

The meter shall have wide secondary current range support i.e. same meter shall be put up for 1A
or 5A rating as per field availability of CT’s. The meter shall support 200% Ibasic. The meter shall
supply in 3-phase 4-wire mode. However, provision shall be there to configure the meter in 3-phase
3-wire type, as & when required, through authenticated/secured command.

The metering system shall be housed in rack with draw out type feature capability for inserting the
meter module. Current terminal connection must be automatically shorted when module is drawn
out.

The meter shall be self-powered. The meter shall normally operate with the power drawn from the
VT secondary circuits, without the need for any auxiliary power supply. However, there shall be
provision of functioning of the meter with the help of auxiliary supply, both AC & DC. The power
supply in self powered condition shall be from all the three phases of VT secondary, preferably
equally, to ensure meter power supply when VT fuse(s) failures happen in one or two phases.

It is not the intent to specify completely herein all the details of the design and construction of
material. The material shall, however, conform in all respects to the best industry standards of
engineering, design and workmanship and shall be capable of performing for continuous
commercial operation in a manner acceptable to the purchaser The offered equipment shall be
complete in all respects including all components/ accessories for effective and trouble free
operation according to the specifications. Such components shall be deemed to be within the scope
of this specification irrespective of whether those are specifically brought out or not.

2.0 APPLICABLE STANDARDS

2.1

STANDARDS

The equipment shall conform (for testing, performance and accuracy) in all respects the relevant
Indian/ International metering standards with latest amendments thereof unless otherwise

specified.

IEC 61000-4-30 | Electromagnetic compatibility (EMC)-Testing and measurement techniques-Power

edition 3 quality measurement methods

IEC 62586-1 Product and performance requirements for PQ instruments

IEC 62586-2 Functional tests and uncertainty requirements

IEEE 519-2014 | Recommended Practices and Requirements for Harmonic. Control in Electrical Power
Systems.

EN 50160 Expected limits for the power quality parameters in a public distribution network.

[EC 61000-4-7 | Measurement method and limits for harmonics and inter harmonics

[EC 61000-2-4 | Limits for conducted disturbances for harmonics and inter harmonics

IEC 61000-3-8 | Mains signaling voltage on the supply voltage for mains signaling frequencies over

3kHz

IEC61000-4-15 | Flicker Measurement =
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IEC62052-11 | Electricity metering equipment (AC)-General requirements, tests and test conditions-
Part 11: Metering equipment

IEC62053-22 Electricity metering equipment (AC) - Particular requirement -Static meters for active
energy (class 0.2S and 0.55)

IEC62053-24 Electricity metering equipment (AC) - Particular requirement Static meters for
reactive energy (class 2 and 3)

IS 14697 AC static transformer operated Watt-hour and VAR-hour meters for class 0.25
IS 15959 DLMS Indian Companion Standard - Category 'B' for Boundary/Bank/Ring/ABT
Metering

3.0 CLIMATIC CONDITIONS
The meters to be supplied against this specification shall be required to operate satisfactorily and
continuously under the following tropical conditions of hot, humid, dusty, rust and fungus prone
environment.

i) Max. ambient air température : 55 2€

ii) Min. ambient air temperature 1(-)5¢eC

iii)  Average daily ambient air temp r32:8¢

iv)  Max. Relative Humidity 195 %

v) Max. Altitude above mean sea level :2000m

vi)  limitrange of operating :(-)402C to +70 °C
vii) Storage temperature range : (-)402C to +702C
viii) Operating temperature range :(-)20 to +60

ix)  Display operating temperature range : ()10 to +60

4.0 PRINCIPAL PARAMETERS

The energy meter shall be indoor type connected with the secondary side of outdoor current and voltage
transformers and mounted in suitable panel/ cubicles.

S. No. Item Specification
1. Type of Installation Rack Type, Indoor/outdoor installation
2 VT secondary HV

3x110V/V3 V Phase to Neutral (3P4W)
3x110V V Phase to Neutral (3P3W)
Variation -30% to +20%

3. CT secondary Ib: 1A, Imax: 2A

or

Ib: 5A, Imax: 10A

Site configurable

4. Power Supply Self Powered

Auxiliary AC/ DC Supply

60 to 230 VAC/DC, +/- 20%, 50/60 Hz
5 System frequency 50 Hz +/-5%

The meter should be suitable for working with above supply variations without damage and without
degradation of its metrological characteristics.

5.0 TECHNICAL REQUIREMENTS

5.1 POWER FACTOR RANGE

The metering system shall be suitable for full power factor range from zero (lagging) through unity
to zero (leading). The meter shall work as an active energy import and export meter along with
reactive (lag and lead) meter. The energy measurement should be true four quadrant type.

5.2 ACCURACY @
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5.3

54

8.5

5.6
5.7

5.8

5.9

5.10

5.11

Class of accuracy of the metering system shall be 0.2S for energy measurement along with
confirming to Class A as per [EC 61000-4-30 and IEC62586-2 (Edition 3). The accuracy should not
drift with time.

POWER CONSUMPTION OF METER
The meter must be capable to operate with the power drawn from the Auxiliary Power supply
(AC/DC) instead of Station VT power supply.

STARTING CURRENT
The meter should start registering the energy at 0.1% Ib and unity power factor.

MAXIMUM CURRENT
The rated maximum current shall be 200% of basic current (Ib) as per the configuration.

The meter shall work accurately irrespective of phase sequence of the mains supply.

GENERAL CONSTRUCTIONAL REQUIREMENTS

Meters shall be designed and constructed in such a way so as to avoid causing any danger during
use and under normal conditions. However the following should be ensured:

i)  Personnel safety against electric shock

ii) Personnel safety against effects of excessive temperature

iii) Protection against spread of fire

iv) Protection against penetration of solid objects, dust and water in normal working condition

All the materials and electronic power components used in the manufacturing of the meters shall be
of highest quality and reputed make to ensure higher reliability, longer life and sustained accuracy.

All insulating materials used in the construction of meters shall be non-hygroscopic, non-aging and
of tested quality. All parts that are likely to develop corrosion shall be effectively protected against
corrosion by providing suitable protective coating.

The metering system when mounted in panel shall conform to the degree of protection [P54 in the
normal working condition for protection against ingress of dust and moisture.

SEALING

Proper sealing arrangement shall be provided as follows:

i) 2 nos. sealing arrangement at back side of the meter.

ii) 2 nos. sealing arrangement between meter and rack at front.
iii} 2 nos. sealing, back terminals of product with terminal cover

The sealing arrangement should be suitable for application of Polycarbonate seals.

MARKING OF METER

The marking on every meter shall be in accordance with IEC. The basic marking on the meter name
plate shall be as follows:

i) Manufacturer’s name and trade mark
ii) Serial Number

ili)  Year of manufacture

iv)  Type Designation

v) Number of phases and wires

vi} VT commissioning information

vii) CT commissioning information

viii) Reference frequency

ix)  Accuracy Class

Additionally, following information shall also be available on name plate.
i) Property Of “Purchaser name”
ii) P.0. No. “Number”

The connection diagram of the connecting 3P4W/3P3W meter shall be depicted on meter. The
meter terminals shall be properly marked to identify voltage, Current, Auxiliary and
communication ports.

The meters shall be suitable for being connected directly through its terminals to VT’s having a
rated secondary line- to- line voltage of 110 V, and to CTs having a rated secondary current of 1A or
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5.12

5.13

5.14

5A. Any further transformers/ transducers required for their functioning shall be in-built in the
meters. Necessary isolation and/or suppression shall also be built-in, for protecting the meters
from surges and voltage spikes that occur in the VT and CT circuits of extra high voltage
switchyards.

The active energy measurement shall be carried out on 3 phase, 4 wire principle with an accuracy
as per class 0.2S for active energy. The meters shall compute delta values of energies and store in
the nonvolatile memory at each successive integration period block. The period should be
configurable from 1 to 60 minutes. The instant parameter values shall be configurable to store in
nonvolatile memory as well at each successive integration period block. It shall be configurable to
select minimum/maximum/average/instant values to log for the instantaneous parameters.

The meter shall have Inputs/ Outputs pulsing pins availability. This shall help in transferring the
same Energy parameters being recorded inside the meters on pulse output as well for SCADA
application at remote distance. 4 pulse pins will be fixed for output functionality and 4 pulse pins
can be configured for input or output functionality. Potential free pulse output shall withstands 6kV
impulse.

The meter shall have Inputs/ Outputs pulsing pins availability. This shall help in transferring the
same Energy parameters being recorded inside the meters on pulse output as well for SCADA
application at remote distance. Pulse output shall be configurable for following power quality
parameters and general parameters.

Power quality parameters at output General parameters at output
High THD power Energy pulse on channels

High harmonic voltage End-of-SIP,DIP Pulse

High harmonic current End-of-DIP pulse

Frequency healthy Rate and MD register change
Phase wise Voltage THD (%) Remote Control

Phase wise Current THD (%) Average voltage healthy

Phase wise voltage healthy All phase voltage healthy

6.0 POWER QUALITY AND ANOMALY DETECTION FEATURES

6.1
6.2

6.3

6.4

Power Quality Meter shall be Class A conforming to IEC 61000-4-30 edition 3

The meter shall have capability to detect and log power quality parameters as defined in IEC61000-
4-30 as per the methods specified therein and as well complying with requirements of IEC 62586-2.

e Supply Frequency

e Magnitude of supply Voltage
e Magnitude of supply Current
e Flicker

e Voltage harmonics

e Current harmonics

e Voltage inter harmonics

e Current inter harmonics

e Over voltage deviation

e Under voltage deviation

e Voltage Unbalance

e Mains signaling voltage

The meter shall have feature to detect and log the occurrence and restoration of power quality
events as defined in IEC61000-4-30 along with date and time of event.

Voltage Sag or Dip
Voltage Swell
Interruption

Rapid voltage change

The meter shall store following power quality parameters (10 minute aggregated values) data for
analysis and meter shall store at least for 30 days.
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6.5

6.6

6.7

6.8

6.9

THD Voltage (phase wise)
Flicker

Supply Frequency

Voltage unbalances (u2)

Voltage harmonics L1 (2 to 25th)
Voltage harmonics L2 (2 to 25th)
Voltage harmonics L3 (2 to 25th)
Current harmonics L1 (2 to 25th)
Current harmonics L2 (2 to 25th)
Current harmonics L3 (2 to 25th)
L1 Flicker (Pst)

L2 Flicker (Pst)

L3 Flicker (Pst)

Waveform and RMS value capturing

For analysis, the meter shall have provision to log 10 cycle pre and post waveforms with RMS value
for following events:

e  Voltage Sag or Dip

e  Voltage Swell

e  [nterruption

Software shall have provision of direction analysis of event as upstream and downstream

TDD and K-factor
The meter shall have provision for monitoring following:

® 9% TDD current phase wise
e K- factor
e  C(Crestfactor

Power quality compliance:

Meter shall have capability to log all the parameter required to generate compliance report as per
EN50160 & IEEE 519. Limits should be configurable using configuration tool and this stored data in
the meter shall be used to generate compliance report.

Meter shall also support the data required to generate ITIC curve using software.

Web server for remote display:
Meter shall have built in web server to enable viewing of basic Instantaneous parameters and
cumulative energy registers data.

The meter shall have feature to detect and log the occurrence and restoration of anomalies along
with date and time of event.

Following configurable events shall be provided in meter for which the persistence/restoration
time can be configured through BCS:

Over voltage

Under voltage

Current circuit open

Current terminal shorting

Reverse current direction (phase wise)

Current missing (phase wise)

Current unbalance

Power fail

Neutral Disturbance

Magnet Interference

Missing voltage (phase wise)

Voltage unbalance

Invalid Phase Association

Invalid Voltage

Feeder Supply Fail

® & ® ® & & @ @ ® © © 9 @ © @

Following quality parameter events shall be provided for which % occurrence/restoration limit and
time can be configured through BCS:

33



e  Phase wise Voltage THD
e  Phase wise Current THD

Last thousand (1000) events (occurrence + restoration), in total, shall be stored in the meter
memory on first in first out basis.

6.10 DISPLAY PARAMETERS
Meter display shall be Intuitive, easy to use and understand. The meter shall have minimum 4.3
inch graphical Color display with High resolution.

Meter shall support following display parameters:

Voltage (Phase wise)

Current (Phase wise)

Power (Phase wise)

Vector diagram

Voltage wave form (Phase wise)

Current wave form (Phase wise)

Voltage-Current wave form (Phase wise)

Voltage %THD (Phase wise)

Current %THD (Phase wise)

10. Current %TDD (Phase wise)

11. Voltage harmonic for 3rd order (phase wise)

12.  Voltage harmonic for 5th order (phase wise)

13. Voltage harmonic for 7th order (phase wise)

14.  Current harmonic for 3rd order (phase wise)

15. Current harmonic for 5th order (phase wise)

16. Current harmonic for 7th order (phase wise)

17. Instant voltage harmonic graphical trend up to 50th order (Phase wise)

18. Instant current harmonic graphical trend up to 50th order (Phase wise)

19. Flicker (phase wise)

20. Voltage crest factor (Phase wise)

21.  Current crest factor (Phase wise)

22. Voltage deviation (Under & Over)

23. Voltage unbalance (% value)

24. Current unbalance (% value)

25. Main Signaling voltage

26. Voltage sequence component

27. Current sequence component

28. Cumulative active energy import

29. Cumulative active energy export

30. Cumulative net active (Import - Export) energy

31. Cumulative reactive energy lag while active import

32. Cumulative reactive energy lead while active import

33. Cumulative reactive energy lag while active export

34. Cumulative reactive energy lead while active export

35. Cumulative apparent energy (while active import)

36. Cumulative apparent energy (while active export)

37. Cumulative Reactive High energy

38. Cumulative Reactive Low energy

39. Lastblock average of active import energy

40. Last block average of active export energy

41. Lastblock average of the net active (Import - Export) energy

42. Last block average frequency

43. Maximum demand apparent (while active import) for current month (0-24 hrs)

44, Maximum demand apparent (while active export) for current month (0-24 hrs)

45. Cumulative active import energy reading of predefined date and time for monthly billing
purpose

46. Cumulative active export energy

47. Cumulative net active (Import - Export)

48. Cumulative apparent energy (while active import)
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6.11

6.12

6.13

6.14

6.15

6.16

6.17

49. Cumulative apparent energy (while active export)
50. Maximum demand for apparent (while active import)
51. Maximum demand for apparent (while active export)
52. Total event count

53. Present event status

54. Time of last restoration of event

55. Date of last restoration of event

56. Meter information

57. Configuration page for network setting

Active and Apparent energies shall also be made available by meter in separate energy registers as:

i) Active energy Import total

ii)  Active energy Export total

iii)  Active energy Import fundamental

iv)  Active energy Export fundamental

v) Active energy import total (phase wise)
vi)  Active energy export total (phase wise)
vii) Netactive energy

viii) Apparent energy (while active import)
ix)  Apparent energy (while active export)
The reactive energy shall also be available in eight different registers as-
i) Reactive import while active import

ii) Reactive import while active export
iii)  Reactive export while active import

iv)  Reactive export while active export

v) Reactive import

vi)  Reactive export

vii) Reactive inductive

viii) Reactive capacitive

ix)  Netreactive energy

X) Net Reactive high and low

xi)  Reactive high import and export

Meter shall have provision to compute apparent energy based on lag only or lag+lead. The same
shall be configured at factory end.

For reactive power and reactive energy measurement, limits of errors all the four quadrants shall
be in accordance to IEC 62053-23 and IEC62053-24.

The metering system shall normally operate with the power drawn through the auxiliary AC or DC
supply. The metering system design should enable the auxiliary supply to be switched
automatically between the AC and DC voltage, depending upon their availability.

Meter shall have a built-in calendar and clock, having an accuracy of <2 min/year or better. The
calendar and clock shall be correctly set at the manufacturer’s works.

TOD (Time of day registers): The meter shall have TOD registers for below energies and MD
values:

i) Active energy Import total

ii)  Active energy Export total

iii)  Active energy Import fundamental

iv)  Active energy Export fundamental

v) Apparent energy (while active import)

vi)  Apparent energy (while active export)

vii)  Reactive import while active import

viii) Reactive import while active export

ix) Reactive export while active import

x) Reactive export while active export

Meter shall have support of eight configurable demand registers. It shall be possible to program
number of TOD registers and TOD timings through suitable high level software/ MRI as an
authenticated transaction. .
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6.18

6.19

6.20

6.21

6.22

Display sequences: Meter shall have color graphical display. The meter shall have all screens by
default in manual sequences; user can configure auto screens using manual button / software.
Meter shall have provision to configure favorite page with the screens available in manual mode.
The cycling delays shall be configurable. The configuration option shall be available in the meter
with password protection,

The display shall indicate direct values (i.e. without having to apply any multiplying factor) of
measured/ computed parameters as per the meter commissioning. It should be possible to easily
identify the single or multiple displayed parameters through legends on the metering system
display.

Data loggers (Load survey): Meter shall have a non-volatile memory with two individual loggers
to store the delta energy values, instantaneous parameter and power quality data values for each
successive configurable integration period block. The integration period shall be configurable for
each logger. It can be configured for 5,15, 30 or 60 Minutes.

Minimum 60 days with 5 minute interval shall have support in meter.
Following parameters shall have provision for logging:

a) Energy parameters
b) Voltage (Phase wise)
c) Current(Phase wise)

d) Phase voltage

e) Line Voltage

f) Frequency

g) Power factor (Phase wise)

h) Power factor (Phase wise)

i) Phase angle (Phase wise)

)] Voltage THD (Phase wise)

k) Current THD (Phase wise)

1) Power THD (Phase wise)

m)  Voltage harmonic up to 50th order (Phase wise)

n) Current harmonic up to 50th order (Phase wise)

o) Voltage inter- harmonic up to 50th order (Phase wise)

p) Current inter- harmonic up to 50th order (Phase wise)

The instantaneous parameters can be configured for minimum/maximum/average or instant
values for the configured integration period.

It shall be possible to select either energy or demand view at Base Computer Software (BCS) end.
The logger data shall be available in the form of bar charts as well as in spreadsheets. The BCS shall
have the facility to give complete time synchronized load survey data both in numeric and graphic
form.

Daily snapshot parameters: The meter shall store the snapshot (or value) of configured
parameters (out of 28 energy parameters) at configured time for last hundred 65 days. The BCS will
provide facility to configure the parameters and time.

Data Communication Capability: The metering system shall have following communication ports
for local/remote reading. All the communication channels shall be capable of simultaneous and
independent communication.

IEC1107 optical port

RS232 port (for remote communication or dedicated to Modem)

RS5485 port (should be configurable on DLMS/MODBUS)

Ethernet port (DLMS TCP/MODBUS TCP)

USB (micro B connector) for meter reading or configuration through Laptop or Tab device.

Meter shall have provision for PQDIF (Power Quality Data Interchange Format) for integration with
any power quality analysis and reporting software. It shall have minimum provision of following
power quality data:

e PQ events (Sag, Swell and Interruption)

e  Voltages phase wise (10 min aggregation parameters)

e  THD Voltages phase wise (10 min aggregation parameters),

e  Voltages unbalance (10 min aggregation parameters)
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6.23

6.24

6.25

7.0

8.0

Meter shall have a unique identification code i.e. serial number, which shall be marked on name
plate as well as in its memory. Further all meters of the same model shall be totally identical in all
respects except for their unique identification codes.

Meter shall have a non-volatile memory in which the parameters as mentioned in this specification
shall be stored. The non-volatile memory shall retain the data for a period not less than 10 years
under un-powered condition; battery backup memory shall not be treated as NVM.

Meter shall have the capability and facility to compensate for errors of external measurement

transformers i.e. CT and VT:

i.  Linear compensation for measurement CT/VT errors (ratio and phase); there shall be linear
adjustment which shall be applied across the complete measurement range of the transformer.

ii. Non-linear compensation for measurement CT errors (ratio and phase) compensation; this
shall allow multiple ratio and phase adjustments to be applied for different load points per
phase input of the meter.

Software package

Software should be support with a powerful multi-user web-based over intranet software package to
configure and setup the power quality meter. In addition, the software should provide tools for
analysing the measured data. Generally, the following capabilities should be maintained by the
software packages:

EN 50160 reports/Customized limits report
[EEE 519 (2014) report

PQ report

BIS PQ report

TEST CERTIFICATES

Power quality compliance certificate as per IEC 61000-4-30 Ed. 3, IEC62586-2 (Class-A)
Type test report (IS 14697)
DLMS ICS compliance (IS 15959)

GURANTEED TECHNICAL PARTICULARS

Technical Specification Requirements

Manufacturer's name & Country

Type of Meter

Name and model no. of offered product

Standards to which meter complies

Power quality Class

Accuracy class

Nio|u s w2z

Metrology indicator provided on meter and switching facility
for reactive & apparent energy

e

Voltage and frequency range

Maximum current

10.

Variation of voltage at which system functions normally

11.

Minimum Starting current

12.

P.F. range

13.

Power consumption per phase
° Voltage Circuit
® Current Circuit

14,

AC and DC Auxiliary supply ratings for powering up the
metering system

15,

Sealing arrangement

16.

Size (W x H x D) in mm
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Weight
Mounting

17. | Digital input/output
18. | Communication ports i.e. Optical, USB, RS232, RS485
and Ethernet etc.
19. | Communication protocol
20. | IEC 61850
21. | IEEE 1159.3 (PQDIF)
22. | HTTP web server
23. | EN 50160 - PQ report
24. | Sampling rate
25. | Data update rate
26. | Time syncing options
27. | Memory
28. | Anti-alias filter provision
29. | Power quality parameters:
® Supply Frequency
° Magnitude of supply Voltage & Current
° Flicker
° Voltage & Current harmonics
® Voltage & Current inter harmonics
° Over & Under voltage deviation
. Voltage Unbalance
° Mains signaling voltage
30. | Fixed power parameter logger:
31. | Power quality Events:
(with 10 cycle pre and post waveforms with RMS value)
32. | TDD, K-Factor and Crest factor
33. | Power quality displays
® Flicker
° Voltage crest factor
8 TDD
° K-factor
° Crest factor
° Current sequence component
° Mains signaling voltage
° PQ frequency
. Voltage unbalance ratio
° Current unbalance ratio
. Voltage deviation
e Voltage sequence component
® Voltage harmonics
e Current harmonics
° THD
34. | Trends (up to 50th order) on meter display
35. | Individual Harmonics (both Voltage and Current): Up to
50th order
36. | Two independent Loggers Configurable for interval 1, 5, 10,

15, 20, 30 or 60 Minutes.
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37. | Anomaly detection features

38. | I1S15959 compliance and category

39. | Energy parameters recorded in meter

40. | ABT compatibility

41. | TOD compatibility

42. | MD Reset provisions: Auto or Manual

43. | Demand integration period

44. | Energy parameters for Loggers, Billing and Midnight
45. | Facility of external CT/ VT error compensation
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Annexure III : Specification of DA DC wa
Specification of DCU/Gateway and Data acquisition system (DAS) module

Intent of DAS
The intent of DAS scheme is to automate the task of energy meter data collection from each meter/location
from the Central Data Centre (CDC) followed by meter data validation, processing and generation of
customized reports and integration with other modules. Collected data should be stored in database central
data centre. DAS module should have following different capabilities to cater the requirements.

1. Communication with meters and DCU/gateway

2. Eventnotification and alarming

3. DCU/Gateway functional specification

4. DCU/Gateway hardware specification

Detailed working features of each function are described in the following sections:

1. Communication with meters and DCU/gateway

1. Data acquisition module should be capable to get the meter data directly from meters or via
DCU/gateway for selected /configured metering location periodically on schedule basis.

2. All boundary meters at each substation having RS485 or TCP/IP port (preferred with TCP/IP port, if
available in meter) should be connected to the LAN switches to make the network and finally
connected to the DAS system installed at CDC through DCU/gateway therefore software must be able
to support all data reading from each type of feeder meters (viz. instantaneous, energy, load survey,
event etc.) with time stamping read using MODBUS/DLMS protocol at hourly reading frequency (user
configurable to daily/weekly).

3. Gateway should have further facility to connect to the DAS server at CDC either through cellular
2G/3G/4G communication media or via dedicated OFC/MPLS network.

4. DCU/Gateway should be responsible to collect the data from meters and sent same to DAS server at
CDC. DCU should also be responsible to send the data to the local system installed at each substation
for the purpose of local substation meter data monitoring.

5. DAS application after collection of data from DCU, should store the data into database like
SQL/Qracle at CDC.

6. Communication of data transfer from DCU/Gateway to DAS server at CDC should be encrypted and
secure.

7. DCU/gateway configurations and re-configurations should be managed from central data centre like
reading frequency, reading schedule change etc. through web portal.

8. DAS should have the facility to fill the non read meter data via some auto fill mechanism so that
100% data of 5/15min. load profile parameters for billing purpose can be acquired. Missing data
filling process via DLMS should be auto scheduling as per the availability of the network
communication media.

9. DAS application should be web based (intranet) application to be accessed through user id and pwd
from the network connected with the CDC server over intranet.

10. DAS system should implement highly efficient WAN data transfer protocol (as used by global IT
companies) to CDC which reduces bandwidth requirements, hardware requirements and enhances
reliability.

11. Software should be able to consider the configuration changes like CT/PT ratios, meter change etc.
for accurate analysis reports.

12. Software should also have a built-in mechanism for data backup and cleaning, with retrieval
mechanism for configurable number of days.

13. Time synchronization: DCU/gateway shall be able to auto sync regularly from the CDC server which
will further connected to the reliable time reference like GPS clock and NTP server and then
DCU/Gateway shall be able to auto sync the meter clock time (if the time difference lies between
minimum and maximum threshold value of the time difference) on a predefined frequency.

2. Event notification and alarming
1. DAS system should have the provision to send the notification of any identified events like
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High/low limit violation of instantaneous parameters

Limit violation alarms for virtual groups also

Events logged by the meter

Communication failure

At the time of any event occurrence, it should generate a visual alarm on the screen of monitoring
software at data centre. Notification may include email and recipients should be pre-configurable
according to the utility to one/multiple users.

Software should be able to maintain all generated alarm history which can be seen by user based on
the selection criteria.

e oW

3. DCU/gateway functional specification

1. DCU firmware shall be developed on Linux platform and compatible to Linux kernel 4.X series.

2. DCU/Gateway should be capable to acquire meter data from different protocols i.e. MODBUS, DLMS
over different communication ports i.e. RS485 and ethernet.

3. DCU/Gateway should be capable to acquire all type of meter data like Instantaneous parameter at
the time of collection, energy data, Load survey profiles, event data, midnight energy data and Date
& time of collection of data

4. DCU/Gateway should be capable to transfer the complete meter data to central data centre using
MPLS/OFC/VSAT and 2G/3G/4G communication media.

5. DCU/Gateway should support multithreading acquisition on ethernet port as well as simultaneous
acquisition on each serial port.

6. DCU/Gateway should be capable to have dual SIM option for redundancy and auto switching from
one SIM to another SIM shall be available.

7. DCU/Gateway should have non-volatile memory for storing meter data for 30 days for FIFO buffer
mode,

8. DCU/Gateway shall be able to communicate to the local server for substation local monitoring as
well to the DAS server at CDC. DCU shall have the capability to transfer the meter data from local
substation to CDC as per defined schedule and automatic retries for unsuccessful file transfer cases.

9. DCU/Gateway should have
a.  Number of meter connected per TCP/IP port over modbus channel at 9600 baud rate -
® 30 (max) in case of 5min. polling for 5 parameters
* 50 (max) in case of 15min polling and >10 parameters.

10. The DCU /gateway shall support on demand meter reading function also. On demand meter reading
can be executed either locally through local application or remotely through CDC end application
whenever required. On demand reading can be executed for meter reading from any meter
connected to the DCU/gateway irrespective of meter protocol and communication port.

11. DCU/Gateway data transfer: The DCU/gateway should be able to communicate through the
3G/4G communication, specifications defined below:

a.  Supported GSM/GPRS/EDGE : Quad Band 850/900/1800/1900 MHz
b.  SIM Lock Function - Yes

12. Remote configuration: DCU/gateway should have the facility to upgrade the firmware version
over WAN communication network using proper authentication through DOTA (download over the
air) process. It should also be possible to configure DCU/gateway in single or batch mode.

4. DCU/gateway hardware specification

DCU/gateway package should have two separate module i.e. power supply module and Gateway/DCU

module.

Power supply for DCU/Gateway
Input Voltage Range [nput:
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100 - 270 V AC (+ 10%), 0.2A max

110 - 240 V DC (+ 10%), 0.2A max

Output: 5.2V @ 1A

(Input 48V DC to 5V DC output compatible)

Mounting

Wall / DIN

Ingress protection

IP 54

Certification

EMC: Draft EN 301-489-1, Draft EN 301-489-17, Draft EN 301-489-52, EN
55032 (Class B), EN 61000-3-2, EN 61000-3-3

Immunity: Draft EN 301-489-1, Draft EN 301-489-17, Draft EN 301-489-52, EN
61000-4-2, EN 61000-4-3, EN 61000-4-4, EN 61000-4-5
EN 61000-4-6, EN 61000-4-11

Safety: EN 62368-1: 2014 (Second edition)

Gateway/DCU

Mechanical

Mounting

Wall / DIN

Ingress Protection

IP 54

Power connection

Input: 5.2V at 1A max. over Modular DC Jack

Enclosure material

PC-FR (Ploy-carbonate flame retardant grade)

Communication |Ethernet 1x RJ45, 10/100 Mbps / 6kV isolation from AC mains, [PV4/IPV6
RS 485 2 x RS 485 half duplex / 6kV isolation from AC mains
Dual Nano SIM - with auto SIM switching, 4G fallback to 3G / 2G
4G / 3G/ 2G / Operating voltage 1.65 to 3.3V DC
GSM/GPRS/EDGE: Quad Band 850/900/1800/1900 MHz
General features | Processor 528 MHz, Single core ARM Cortex A7
Storage NAND Flash - 512 MB / SDRAM - 256 MB

User Interface

2 x Push buttons

LED 2 x Bi Color LED (for device health and network health)
Internal Digital temperature compensated Real time clock
RTC
. (battery back)
Environmental Operating -10 to 55°C
Temperature range
Extended Temp. range |-20 to 70°C
Storage Temperature | -20 to 80°C

Relative Humidity

95%, non-condensing

Vibration

up to 2g

Operating system

Linux

Linux OS

Protection features

Temperature protection: Over two trip points, Trip0 @ 85 Deg.
And Tripl @ 105 Deg. / Inbuilt Watch dog timer

Certification

EMC / Immunity

EMC: Draft EN 301-489-1, Draft EN 301-489-17, Draft EN 301-
489-52

EN 55032 (Class B), EN 61000-3-2, EN 61000-3-3

Immunity: Draft EN 301-489-1, Draft EN 301-489-17, Draft EN
301-489-52

EN 61000-4-2, EN 61000-4-3, EN 61000-4-4, EN 61000-4-5

EN 61000-4-6, EN 61000-4-11

Radiated Spurious emission : ETSI EN 301-908-1, 3GPP TS
51.010-1
Safety Safety: EN 62368-1: 2014 (Second edition)
Accessories Antenna 2 nos. Whip Antenna
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WAROD computation

Anmexyre -

Opening GFA as per Audited Accounts 1,781.99
Opening land 58.10
Net opening depreciable assets 1,723.90
Depreciation of opening depreciable assets 85.64
Weighted average rate of depreciation on opening assets 4.97%
addition to Depreciable GFA (excluding land) 297.03
Depreciation on asset additions during the year 9.76
Weighted average prorate depreciation on asset additions during the year 3.29%
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POWER FINANCE CORPORATION LTD.
(TRA TR B SYHH) (A Gowt. of India Undertaking)

(32 o3, 9001:2015 HRII) (50 9001:2015 Cartified)
Loan No. 88502001

Speed Post/ Courler

No. 03/22/C5p&C/Bihar/BGCL/Patna/Vol.| /88502001 01.01.2018

<
B
3
]
Shri T. Pandey
3 Managing Director
Bihar Grid Company Limited (BGCL),
b - floor, Alankar Place, Boring Road
. Patna - 800001
]
2
)

Sub: BGCL - Loan No. 88502001 - Financlal assistance for Strengthening of Transmission
System under (Phase — IV, Part-l) for construction of 16 nos. of transmission line (400kV, 220
kV, 132kV), 4 nos. of substation and 7 nos. of line bay extension work In Blhar.

) Ref: BGCL's request for financial assistance vide letter no. JV/PT/BG/1623 dated 01.11.2017.
Dear Sir,

With reference to Bihar Grid Company Ltd.'s (BGCL) letter referred above and subsequent
correspondence regarding financial assistance for Transmission Strengthening work under
(Phase-1V, Part-ll) for construction of 16 nos. of transmission line, 4 nos. of sub-station and 7
nos. of line bay extension works In Blhar (Detalls attached as Annexure - I} involving total
estimated cost of ¥ 1688.36 Cr, we are pleased to advise that we are generally agreeable to
advance a foan of ¥ 1350. 69 Cr, {Rupees One Thousand Three Hundred Fifty Crore and Shety Nine
Lakh only) (i.e. 80% of the present estimated project cost) for this project (Loan no. 88502001).
The loan shall be subject to the terms and conditions given in the attachment to this letter and
also the terms and conditions as are laid down in the Memarandum of Agreement (MoA) to be
executed between Power Finance Corporation Ltd (PFC) and BGCL A format of MOA is enclosed.

We request you to communicate your acceptance within one month from the date of this letter to
avail the above loan on the said terms and conditions.

@ The following documents (in the prescribed formats) shall be required at the time of execution
/disbursement of loan as per PFC policy applicable:

A. Documents required at the time of executlon/signing of loan documents (to be submitted to
L&D unit of PFC)

1. Extract of Board Resolution, duly attested by the Secretary/Company Secretary, accepting
the loan on the terms and conditions of PFC and authorizing an officer to accept and agree
to said terms and condltions and execute the relevant loan documents / undertakings etc.

2. Resolution under section 180 (1) (a) and 180 (1) (C) of the Companies Act, 2013, duly
attested by Company Secretary (applicable to entities registered under Indian Companies
Act).

3. Specimen signatures of authorized signatory duly attested by Secretary/Company

Secretary.
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Power Finonce Corporation Ltd

4. Certificate of compliance of laws, bye-laws, etc. applicable to the borrower- to be issued
by the Company Secretary/ Secretary of the borrower, as the case may be,

5. Certificate from the Company Secretary / Statutory Auditors of the Borrower that the
borrowing is within the borrowing limits with details thereof.

6. Certificate in prescribed format that the borrower shall continue to be the owner and in
physical possession of the project till the outstanding loan amount is fully liquidated.

7. Certificate from the borrower, in the prescribed format, that the borrower has received a
copy of Operational Policy Staternent (OPS) of PFC and confirming that the borrower is
aware of the terms and conditions of OPS which shall also apply to this loan.

8. Quarter-wise drawal schedule.

8. Documents required at the time of disbursement of loan:

1. Security documents in the prescribed format for creation of charge on assets.
2. Materials and equipment schedule, in the prescribed format, for the project/scheme to be
financed under the loan.

In addition to above the borrower shall furnish all other documents as may be required in terms
of loan,

Your kind attention is invited to clause 18.0 of Terms and Conditions of sanction, which reads as
under:-

"The sanction of loan accorded in terms of this sanction letter will stand cancelled if the Borrower
fails to execute the complete documents (i.e., MOA along with documents required before or at
the time of execution of MOA) within a period of six months from the date of sanction letter. The
Corporation may, in exceptional cases, agree to extend the aforesaid period of six maonths, for
such further period as it may deem appropriate if the Borrower makes an application to the
Corporation before expiry of initlal six months period, duly supported by the reasons for such
extension.”

Thanking you,
Yours faithfully,
for POWER FINANCE CORPORA LTD.

ohfol ‘é)
{Sub Chandra
GM-1 (Projects-CSP&C, ER&NER)

Encl: As above

Copy for information to:

i MD, BGCL
il.  CFO, BGCL
iii. ~ ED(SEA), PFC- along with a copy of terms and conditions.

2
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Power Finonce Corporotion Ltd

&

iv. GM (Loan Docu )
V. GM (Loan Reco:e‘?:}ta:r‘i:n ), PFC- along with a copy of ter
“,: GM (Loan DiSburseﬂ;ent — along with a copy of terms anr;S and‘condi:ions_ ;.
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Power Finance Corporation Ltd

TERMS AND CONDITIONS OF SANCTION FOR RUPEE TERM LOAK NO. 88502001

1 AGREEMENT

1.1 The Borrower shall execute a Memorandum of Agreement (McA) in the form
prescribed by Power Finance Corporation Ltd. {the Corporation) for the purpose
and submit all other documents as required within six months of the date of letter

of sanction of loan.

12 The Memorandum of Agreement shall not be executed in case the borrower has
heen declared a defaulter by the Corporation.

2 RATE OF INTEREST

2.1 The Borrower shall pay interest on the said Loan at the rate of interest prevailing
O on the date of each disbursement as per the Corporation’s policy which shall be as
notified by the Corporation” (presently it is 9.15 % per annum payable quarterly
for three year reset after a rebate of 0.25% for timely repayment by the
Corporation), along with tax, if any, at the rate applicable from time to time. The
interest in favour of the Corporation shall begin to accrue from the date of
payment / cheque issued by the Corporation. The instalment of interest and tax, if
any, will be payable quarterly on the 15" day of April, 15" day of July, 15" day of
October and 15" day of January every year, after commencement of
disbursement. The amount of interest and tax, if any, payable will be calculated at
the above rate up to the date immediately preceding the due date of payment, i.e.
14 day of the month on the amount disbursed / outstanding up to the last day of
the preceding month. Computation of interest shall be made cn a daily basis using
365 days factor.

# The above interest rate is granted subject to the interest rate not falling below
9.15% p.a. payable quarterly at any paint of time. This is subject to that if PFC’s
O notified interest rate (net of timely repayment rebate) as applicable for borrower
- falls below 9.15% p.a. payable quarterly, PFC's notified opplicable interest rate
{net of timely repayrent rebate} shall be applicable. The above interest rate is
governed gs follows:-
= |f PFC's notified rate for BGCL falls below 9.15%, the applicable interest rate
shall be PFC's notified rate for BGCL, without any rebate.
* If PFC's notified rate for BGCL is between 9.15% and 10.75%, the applicable
interest rate shall be 9.15%.
= |f PFC's notified rate for BGCL goes above 10.75%, a rebate of 160 bps shall
be applicable on PFC’s notified rate for BGCL.

2.2 Interest Reset: Notwithstanding anything herein above, the Corporation shall have
a right to reset the rate of interest, at its discretion, at the end of every third year
beginning with the date of first disbursement. However, the methodology as
specified above shall be applicable during the reset.

Methodology for resetting, i.e. determination of amount to be reset, reset date
etc. shall be as applicable from time to time.
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Power Finonce Corporation Ltd

3 REPAYMENT OF LOAN

3.1 The loan shall be repaid by the Borrower in 60 (Sixty) equal quarterly instalments

on 15th April, 15th July, 15th October & 15th January (each a “repayment date”) of

each year commencing from the first standard repayment due date falling after
scheduled Date of Commencement of Commercial Operation (DCcOo)>.

* Could be reviewed and changed at the time of execution of loun documents.

4 PRE-PAYMENT OF LOAN

4.1 The Borrower may prepay the outstanding principal amounts of the loan only after
obtaining the prior written approval from the Corporation which will be at the sole
discretion of the Corporation. The approval for prepayment may be granted
subject to such conditions as the Corporation may deem fit including prepayment

premium. O

5 COMMITMENT CHARGES / UPFRONT FEE
NIL

6 ADDITIONAL INTEREST IN CASE OF DELAY IN PAYMENT / UABILITY TOWARDS
ADDITIONAL CHARGES / COSTS, ETC

6.1 In the event of the interest or the principa! not being paid to the Corporation by
the Borrower on the due date as indicated in the foregoing clauses, the Borrower
shall pay to the Corporation additional rate of interest of 2.0% over and above the
vate of interest mentioned in para 2.1 ante at which the loan is disbursed / reset,
which will be compounded on quarterly basis,

6.2 The additional interest charged from borrowers shall be subject to the rebate of
different rates, provided the repayment of dues is received in the following

manner:
O

a. In case the payment is received within one month of the date on which the
repayments become due, 50% of the additional interest due from the date of
default till the date of receipt, shail be allowed as rebate:

b. In case the payment is received within two months of the date on which the
repayments become due, 30% of the additional interest due from the date of
default till the date of receipt shall be allowed as rebate;

C. In case the payment is received within three months of the date on which the
repayments become due, 10% of the additional interest due from the date of
default till the date of receipt, shall be allowed as rebate; and

d. No rebate shall be given In additional interest in case of defauit of over three
months.

63 The Borrower shall pay on demand all costs, charges, expenses, losses, applicable:
taxes, statutory dutles and other money that may be incurred by the Corporation,
in connection with remlttance / receipt of moneys to or to the order of or from the
borrower, or In connection with protecting and / or enforcing the rights of the
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Power Finance Corporation L td

Corporation under the Memorandum of Agreement and / or Guarantee Deed and
/ or any other document for the loan in question. The decision of the Corporation
with regard to the amount / loss incurred on these shall be final and binding on the
Borrower,

7 APPROPRIATION OF AMOUNT PAID BY THE BORROWER

7.1 The amount paid by the Borrower shall be appropriated in the order of occurrence

7.2

3.1

51

of dues in the following order:

a) Costs, charges, expenses, losses, applicable taxes, statutory duties and other
moneys;

b) Interest on costs, charges, expenses, losses, applicable taxes, statutory duties
and other moneys;

c) Additional Interest:

d) Commitment Charges; (not applicable for this loan)

e) Interest/ taxif any:

f)  Repayment of principal in the order of the occurrence of the dues; and lastly;

g) Prepayment of principal.

The borrower shall agree that if the meney remains unpaid for more than one due
date, the dues shall be appropriated due date wise in order of their occurrence i e.
dues pertaining to a due date which has occurred earlier in_seguence would be
appropriated first. Thereafter, the dues pertaining to the ensuing due date would
be appropriated and the appropriation of dues shall continue in the same manner
till all dues are appropriated. The dues for each due date shall be appropriated as
per the appropriation clause (7.1) above.

Appropriation of Instaliment of principal payment

Unless agreed otherwise, the repayment of loan installment shall be approgpriated
on First In First out [FIFO) basis ie. loan repayment installment shall be
appropriated against the outstanding disbursements (i.e., outstanding loan
balance) in the same sequence in which loan was disbursed,

ALL PAYMENTS TO BE REALISABLE AT PAR IN NEW DELHI

The Borrower shall so arrange that the amount due and payable to the
Corporation are realizable by the Corporation at par on the due date of the
relevant payments in New Delhi. The Corporation shall prefer and encourage the
borrowers to make payments of the dues through e-payment system, in specified
Bank Account(s) of the Corporation, as may be notifled from time to time.

SHIFTING OF DUE DATE OF PAYMENT OF INSTALMENT

In case the standard due date falls on a bank hollday (at the Corporation’s bank
at New Delhi), the due date shall be shifted to the Immediately following bank
working day.
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Power Fingnce Corporation Ltd

10 MAINTENANCE OF ACCOUNTS AND AUDIT

10.1 The Borrower shall maintain proper accounts and other records and prepare
annual accounts including the profit and loss account and the balance sheet in
the forms and manner prescribed under the applicable Act / Regulations. The
Borrower shall furnish to the Corporation the audited accounts within seven
months of the close of the year to which the accounts relate.

11 TRANSFER AGREEMENTS IN CASE OF STRUCTURING OF SEBs/State  Power Utilities:
(applicable for loan(s) sanctioned to SEBs/State Power Utilities)

111 The successor state sector entities would execute the transfer agreements,
within a period of & (six) months from the date of* notification of such
restructuring or transfer of assets and liabilities whichever is later otherwise, an
additional interest of 25 bps p.a. shall be leviable on balance disbursements after
expiry of six months from the date of notification of such restructuring or
transfer of assets and liabilities whichever is later till execution of transfer
agreements.

12 GUARANTEES & SECURITIES

12.1 CHARGE ON ASSETS:

The loan together with all interest {including additional interest), costs, expenses,
losses, applicable taxes, statutory duties and other money shall be secured with
the prescribed coverage ratio (presently 1.1 times) applicable in case of Bihar
Grid Company Limited {BGCL) by a first charge by way of hypothecation in favour
of the Corporation, of project assets (save and except book debts), including
movable rnachinery, machinery spares, tools and accessories, fuel stock, spares
and material at project sites, present and future,

The Borrower shall make out good marketable title to its properties to the
satisfaction of the Corporation and comply with all such formalities as may be
necessary or required for the said purpose.

|. CREATION OF ADDITIONAL SECURITY:

The Borrower undertakes that if, at any time during the subsistence of this
Agreement, the Corporatlon Is of the opinion that the security provided by the
Borrower has become inadequate to cover the balance of the loans then
outstanding, the Borrower shall provide and furnish to the Corporation
additional securlty as may be acceptable to the Corporation to cover such

defidency.

Il. REGISTRATION OF CHARGE

The Borrower shall have the particulars of charge registered with the Registrar
of Companles (RoC) as per the Companies Act within stipulated time, and shall
submit a certificate from the RoC certifying the registration of charge,
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The borrower shall have the particulars of charge registered with the Sub-
Registrar of Assurances in case of English Mortgage wherever executed.

The borrower shall enhance / open an escrow account for the entire pendency of
the loan with the prescribed coverage ratio (presently 1.1 times) applicable in
case of BGCL to the satisfaction of the Corporation. Escrow Agreement shall be
entered into three months before DCCO.

In cases, where the borrower fails to create all securities as per terms of sanction
by the stipulated date, the Corporation shall charge an additional interest on the
outstanding loan amount at the prevailing rate (presently 1% p.a.) from the date
of expiry of the stipulated period allowed (as per terms of sanction).

In case the disbursement against the loan increases beyond 75% of the loan
amount and entire security as per terms of sanction has still not been created,
additional interest shall be levied on the amount outstanding, from the date the
disbursement against the loan exceeds 75% limit.

13 UTILISATION OF LOAN AND COMPLETION OF PROUECT

The Borrower shall ensure that the equipment / materials for which the loan is
obtained from the Corporation are utilised for the implementation of the project.

The Borrower shall not raise borrowings from any other sources for meeting the
cost of equipment / materials / works financed through this loan.

The Borrower shall take all necessary steps to ensure that the project is
completed as envisaged in the manner and according to the time schedule
envisaged, i.e. 42 months from the date of first disbursement (scheduled
DCCOJ* or such other date as may be agreed to by the Corporation. Presently,
Indicative DCCO is 1** July 2021.

* Could be reviewed and changed at the time of execution of loan documents.

The procurement by the borrower for various equipment / material / work /
studies being fully / partially financed by the Corporation loan shall generally be
done in accordance with the borrower’s standard procurement precedure or as
may be applicable by the international Finarcial Institution whose loan proceed
may be intended to be availed under the loan.

DRAWAL OF LOAN

The Borrower shall before the disbursement of the loan sanctioned, furnish to
the Corporation a schedule in the prescribed form containing complete details of
the equipment / materials ordered / supplied and / or civil / erection work
completed / to be completed for which the payments are required to be made
or to become due.

The Borrower shall have to submit its application for drawl of the loan duly
supported by the certificates and documents as required by the Corporation.

The loan shall be disbursed according to the disbursement procedure of the
Corporation, as medified / amended from time to time and / or as mutually
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Power Finance Corporation Ltd

agreed. Normally, disbursement will be made on the basis of the standard
equipment / materials ordered / supplied as required for the completion of the
Project / programme and payment for these equipment / materials becoming
due by the Borrower to the supplier(s) concerned and also in respect of the civil /
erection works completed/to be completed for implementation of project /
programme through any agency(ies) engaged for the purpose.

14.4 For specific type of loans or sub-profects or loan arrangements tailor made
disbursement / reimbursements procedures would be evolved in consultation
with the Borrower and shall be follewed on both sides,

145 If desired by the Borrower, the Corporation may make an advarice payment as
per the disbursement procedure of the Corporation on completion of Necessary
loan documents. (The certificata / proof, as may be needed by the Corporation,
in regard to utilisation of advance will be submitted by borrowers normally
within six months of the drawl or in such a time frame as agreed to by the O
Corporation).

1a.6 The Corporation shall not be liable for any charge whatsoever for which the
Borrower may become liable due to delayed payment in respect of the
equipment / materials ordered / supplied or in respect of civil / erection works
executed through the agencylies) engaged.

¢ 66¢6666¢ ¢¢ ¢ T

14.7 The borrower shall draw the loan as per draw| schedule and the closing date of
loan shall be six months from the date of scheduled DCCO* or such other date

as may be agreed to by the Corporation.

* Could be reviewed and changed at the time of execution of loan documents,

14.8 Claims for expenditure incurred from 01 April 2017 will be admissible against
this loan.

15 SUPERVISION AND MONITORING

15.1 The Corporation would monitor the progress of project / scheme financed by it. O
In this respect:

o

)

9

9

e

o

]

3. The Borrower shall furnish to the Corporation such reports on its working,

» gither in general or in specific relation to this loan, in the manner as may be
prescribed by the Corporation from time to time.

® b. The Borrower shall furnish periodic progress reports on the formats, as

® defined by the Corporation, on the utilization of this loan and on the physical
progress of the project / programme from time to time,

3 c. The Borrower shall furnish a completion report on the successfuyl completion
of the project within & (six) months of the commercial operation of the

b projects / schemes as per format prescribed by the Corporation.

d. The Borrower shall provide full co-operation and access to the officials of the

b Corporation for monitoring through visits to Project related sites, store as well
as the Head Quarters of the borrower. The borrower shall also provide

® documents as may be deemed necessary for assessing the physical as well as
financial progress of the project.
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e. It would be open to the Corporaticn to depute its officers and other staff /
nominees for inspection of the matters relating to this loan and its purposes
and the inspecting staff shall have access to such books, records and stores of
the Borrowers as will be deemed necessary by the inspecting staff / nominees,
The Borrower shall allow all facilities to the inspecting officers / nominees for
the purpose of carrying out such inspection and render such explanation or
elucidation as may be required by the Corporation and or its nominees and
allow the taking of any copies of / or extracts therefrom.

In case the Corporation is not satisfjed with the progress of the project / scheme
financed or the utilisation of financial assistance provided, it may resort to
remedial measures as stipulated in the clause DEFAULTS hereunder.

16 STATE GOVERNMENT LOAN / BUDGETARY SUPPORT

16.1 The Borrower shall not make / adjust the payment of interest or repayment of
State Government loans due to it until such time that the liability in regard to
payment of interest and repayment of loan due up to date to the Corparation s
fully paid. )

16.2 The loan from the Corporation shall be in addition to the State's budgetary
Support committed for the project as per the approved annual plan provision.

17 DEFAULTS

17.1 In case it is found to the satisfaction of the Corporation, which shall be final and
not questioned, that the amount already disbursed has not been properly and
effectively utilised by the Borrower for the project / programme and / or the
progress achieved in the implementation of the project / programme or
compliance of any of the condition(s) of this loan is considered to be not
satisfactory, the Corporation shall have absolute discretion at any time to
suspend, reduce, cancel, recall, alter or delay disbursement of said loan and / or
instalments in any manner and may decline to disburse any and for all the
remaining instalments without assigning any reason thereof, to the Borrower
and without being liabte for any losses or damages.

17.2 If the Borrower defaults in the Payment of principal or interest or any other
payment required under the loan agreement, the Corporation, at its option, may
by notice to the Borrower and to the Buarantor, declare the principal of the
loan then outstanding to be due and payable immediately together with the
interest and other charges thereon, and on such declaration such principal,
together with the Interest and other charges thereon, shall become due and
payable immediately.

17.3 In case of default In payment of dues such as principal, interest etc, as the case
may be, for loan, the Corporation shall have the right to disclose the name /
detalls of the borrower / loan, etc. to CIBIL or RBI or any such authority.
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18 VALIDITY PERIOD OF SANCTION

18.1 The sanction of loan accorded in terms of the sanction letter will stand cancelled
if the Borrower fails to execute the complete documents (i.e, MoA along with
documents required before or at the time cof execution of MoA) within a period

: of six months from the date of sancticn ietter. The Corporation may, in

exceptional cases, agree to extend the aforesaid period of six menths, for such
further period as jt may deem appropriate if the Borrower makes an application
to the Corporation before expiry of initial six month period, duly supported by

' the reasons for such extension.

;

»

“

19 SALE / TRANSFER / ABANDONING OF THE PROJECT BY THE BORROWER

a)  The Borrower must be and continue to be the owner and in physical possession
of the project at the time of execution of Memorandum of Agreement,
disbursement of each instalment of loan amount and till all the moneys due to
the Corporation are fully liquidated by the Borrower,

b)  The Borrower shall not sell / transfer or abandon the project at any stage in any
manner without prior written consent of the Corporation. In case at any stage or
» on a future date, the project is proposed to be transferred to any other
organisation or to be abandoned, the borrower shall seek prior consent of the
3 Corporation before any such transfer js affected and in such case, the
Corporation reserves the right to recall the loan with all outstanding dues

h including prepayment premium as apolicable from time to time. :

20 Right to Assign/Transfer the Loan to other Fls, Banks & ARCs:

During the currency of the loan, PFC shall have the right to assign all or any of s
obligations or transfer the loan to any other Fis, Banks, ARCs without the consent of
the borrower, without any financial implication to BGCL.

21 MISCELLANEOUS PROVISIONS

211 The Borrower shall be bound to follow and give effect to all instructions /
recommendations of the Corporation.

21.2 The said loan shall also be subject to such further terms and conditions gs may be
laid down in the form of agreement to be executed by the Borrower.

21.3 Notwithstanding the various terms and conditions herein above mentioned the
Borrower has been given a copy of the Operational Policy Statement (OPS) of the
Corporation and amendments / modifications thereto, for such financial
assistance or assistances, and the Barrower is fully aware of the various terms
and conditions set out there in which shall apply mutatis mutandis to this loan as
if fully set forth herein and all the provisions set out in the OPS shall be binding

21.4 The borrower shall during the currency of loans bear all such imposts, duties
and taxes or any other charges as may be levied from time to time by the
Government or other authority. /
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star or above only as required under the Standard & Labeling {S&L) program of
Bureau of Energy Efficiency.

21.6 Borrower shall agree for mapping of project assets and tracking progress of the
Project using services of National Remote Sensing Centre.

21.7 The Borrowers shall give an undertaking that any change in jis pattern of
ownership including shareholding of government shal! be subject to prior written
approval of PFC. Under such cases PFC reserves the right to take necessary

W) 22.1 Pre-Commitment Conditions:

1. BGCL shall undertake to acquire the land/obtain RoW as and when required J

E 22 SPECIAL TERMS AND CONDITIONS
> during implementation of the project.
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that it shall obtain all statutory and non-

3. BGCL shall submit an undertaking that any communication from BERC about
this project will be intimated to PFC

4. BGCL shall sybmit an undertaking that in the évent of reduction of project
cost by BERC, the loan amount shall be reduced pregortionally,

5. BGCL shall submit an undertaking that in €ase investment in the project

A émount disbursed in the project to PFC with interest within six months from
, BERC’s intimation regarding the same tg BGCL

6. BGCL shall submit an undertaking that BGCL shall not create charge on the
immaovable assets of the project in favour of any other party and not

disposed-off the project assets (excluding office furniture, office equipment
etc. totalling more than 5 crore) during the currency of the loan,

7. BGCL shall undertake to enter into Escrow Agreement 3 (three) month prior’
to the DCCO of the project.

22,2 Pre-DIsbursement Conditions;

1. BGCL shall certify that it has acquired complete jand required for the proposed

[

[
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» covered in this loan is not 2pproved by BERC, BGCL shall refund the entire
b

D

v

<

»

v

3 substations, within 18 (Elghteen) months from the date of first disbursement.
’

b

22.3 Other Conditions:

o 1 Reimbursemnent of expenses incurred from 01.04.2017 shali be permissible,
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Annexure - |
alnexure — |

Scope of the project comprises of the following works:

B e

2XS00MVA + 3x160MVA + 4x30M VA, 400/220/132/3 3«

2x100MVA, 220/33kV GIS Substation at Bhussafa

Line Bay Extension Works

Dumraon AIS, BSPTCL
Buxar AIS, BSPTCL

Transmission Lines

LILO of Jakkanpur/Mithapur - Fatuha
with HTLS by BSPTCL)

8 | Naubatpur- Bihta(BSPTCL) 220kV D/c Transmission line
s | Naubatpur -Bhusaula (New) 220kvV D/c Transmission line

12 | Dumraon (New) - Buxar (BSPTCL) 132kv D/c

14 | Dumraon (New)- Jagdishpur ( BSPTCL) 132kV D/c

————
Name of Scheme
RO Lt 1

— —

2x160MVA + 2x80MVA 220/132/33kV Gis Substation at Dumraon

e ]
MVA, 400/2 20/132/33kV GIS substation at Naubatpur

V GIS Substation at Jakkanpur (New)

Masaurhij AlS, BSPTCL

132kV 5/c line at Jakkaﬁpur (New) [beinEre-conductored
LILO of Patna - Balia 400Ky D/c (Quad) line ckt 384 at Naubatpur (New)
LILO of Ara (PG) - Khagaul (BSPTCL) 220kVD/c line at Naubatpur (New)
f 10 | LILO of Ara {PG) - Pusauli (PG) 220kV D/c line at Dumracn (New)
1

1 | Dumraon (New) - Dumraon (BSPTCL) 132kv D/c Transmission Jine (ACSR Zebra Conductor)

13 | LiLO of one ckt of Purnea - Naugachia/ Khagaria 132kV D/c line at Katihar (BSPTCL)

15 | Naubatpur - Palligan] (BSPTCL) 132kv /¢ [with ACSR Zebra conductor)
16 | Naubatpur - Masaurhi (8SPTCL) 133KV D/c (with ACSR Zebrg conductor) -
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Ref No. REC/ZO/PAT/BGCL/QG/ )

The Managfng Director
Bihar Grig Company Limiteq

2" Floor, Alankar Place, Boring Roag ) I / “}
Patna- 80007 s T
| ? Gl

Th.i'_s fs With reference 10 your apoye referred Loan Application for financ;
2osisla 0. finance the Proposed SYstesn
Improvemeng Project to be built 4¢ a lotal cost of Rs:1699 35 Crores_byj Bihar
Grig Company Lr'mf_ted in the siate ofBihar. . % : :

Your réquest has been consfdered and f.?EC IS agreeable to-sa
em Loan (RTL") to the extent oy Rs. 1359.49 Crores

three hundreq fifty nine Crores ang forty nine lacs). Details of the §
as follows: !

"

gthenin gof Transm:'ssion
m in Bihar- Phase-ry

Syste

BR

e
3low Road, Paina = 800001. Tel-pgy2. =~

@raclnic_in & PoPatna@yahoo.com
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Promoter's contribution (Equity Componen; -
20%)

set out jp Annexure-r“and 'Add:‘ﬁona!/Speciﬁc Condit;

I Rs 1535 67 Crores |

Annexure~H €nclosed tq this Sanction letter and ale

——

T{s. 155.'6“9 Croreg
————

The fol'!owing documents (in the pres Cribed formats) shall be fequired ag per

applicable Policy of REG

1. Copy of the Boarg Reso_luﬁon, duly

N :
~oon / tga
TSI T T /D, K. SRMA
fitvs Liicsme ) IDimcmr{Prokds] .
hmfn(mﬁ 130 | Bibar Grig Company L1d,
ﬂmﬁ,wmuw@.ﬂﬁmmw

altested py the Company

Road, Patna ~ 500067 Tel- 0613

—r

Rural Electrification Corporati

A 'Navratna CPSE' under the Minis

Secreta ry/Authorized Officer, regarding:.
Block-'C', 4th Floor, May a Lok Complex, Dak Bung“ih‘*‘hﬁ_‘: o061 e :
. “CHief Project Manage

b
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A Govt. of India Enterp

Patna Project Office
Patna . 800001
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a) To accepl the loan on the terms ang conditions of REC
b) To accept  ereation of chaige op assels by way 0

hypothecation!moﬂgage.
¢ To furnish undertakings as Perthe Terms ang Conditions of thjs Te iy

‘Loan,

4. Ceniﬂcate_from the -Company Secretary 4 Statutory Auditors of ¢,
Borrower that the borrowfng limits with details thereof,

B. Letter for opting ‘Commitment charge’ or 'upfront fee'.
7. Quarter-wise drawal schedyle.

B: Documents required at the time of disbursement of loan:-

1. Tripartite Escrow.Agreém‘ent/T RA Agreement, as the case may beé, in tk e

Prescribed format. o
2. Materials ang €quipment Schedule, in the pPrescribed’ format, for the

Project/scheme to pe financed under the loan. )
- 3. State Gowt. Guarantee in the prescribed format Or-charge on assets. by
' documents by way of Hyporheca!ion and qugagc

Deeds in the prescribed formats.

Kindly ar:};:nowfedgé the re_ceipt of this letter.

Yours faithfully,

; “(Hemant Kumar)
Chief Project Manage,

Encl. As above.

T
e
Block-‘c, gm Floor, Maurya Lok Complex, Dak Bungalow Road, Patna - 800001, Tel- pg1 2-

2221137, T’euFa:;-oﬁ 12-222459¢ E-mai) - popalna@-rectnic.in\& Pepatna@yahoo.com
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Standard Terms and Conditions for Sanction of Rupee Term Loan for System Img o, Venl
{Transmission) Projects of Bihar Grig Company Limited unde, P:SI (1) calegory_

rung of
Transmjssion Syste 11 iy,
Bihar- Phase-Iv

Cost of the project
IDC if any

Rs. 1 539.6?—'E‘r0res
Rs. 159 69 Crores
NA

ithin three months time o such extended Period, as gh, Calsies
may be, a Loan Agreement or “Rupee Term Loan Agreemen v (referred hercinafior g “RTiA "}

& All the Terms and Conditions herein ang of the RTLA shall have force and effect i all

3 ,A_,veiuchag;._y o
P 4 - 5
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i Other Agreementy

The Borrower shall also execute such other agreements ang documents ,, Ly e
Prescribed for . the Purpose by the Corporation and as may he necessary in termss Mgy
Provided by them, namely, Hypothecation Deed, Defay)y CSCrow agreement BfC., [y TR
have to pe registered and charge createq with the ROC affixing on APpPropriate valy . of sy,
Paper, as applicaple.

5 Scheme Implementation and Loan Disbursement Period
a) The Borrower shall complete the work re!ahng to the scheme(s) within the. |, 1o
Period of 3¢ months from the date of release of 1s Instalment. Uplesg the Lend o e

utherwise, the BOrrower’s right to make drawl]s from the Rupee Term Loan shaj Cea nitv 4| gy |
of scheme Period by default. However, clajms submitted withjp, a period of one Mo of e,
(Y}  thecom Pletion of scheme periog will be considereq for release.

Criet
Plementation of the project by one.year which wil] be i addition (o thea OLip i)

b) The Lender may agree o the request of the borrower to extend the period of disby
of loan and im
Project period. However the period of moratorium and repayment of loan wil] o linyy |,

¢) Works completed within ope Year prior to issye of Sanction letter is also adm jsqit . {ur
disbursemen; under the scheme. ;

d) ' Claims can alo be submitted Within one month after the completion of scheme period to
be considere for release. ’ ; : ;

shall be ely for the PUrpose of project stateq above for which thjs Rupee
Loan has der”

b) Al the w, heme are being financed by REC and certificate frop,
the authorizeq Office I that the works for which the claim is being lodged
have not been of are osed to be financed from any other Joan from REC o,
from any other fun cluding State Government.

\ 4 Crodil N e
e K Ve lliehamy o
;rChief Project Manager -

'3 Beer T Pural Electrification Corporation
| f ) \ l Q o ' A Govt. of Indis Enu‘-.r*prlr
e : / AR ' PSE' utider the Mm_atr_\ |
e Srven) ity e gatna Project Office
[Eitica ) ! Director (Projects) i
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Conditions:

The loan will po disbursed as Per existing loan policy cfrcularsjguiderines applicable to -5y (T) catege LV T P

Following are (he conditions for disbursement of loan amounts:

(1) Disbursement of Loan:

A First Instalment

(a) Eligibility ¢ri teria

§  The 1« instalment as advance, will pe considered only where the borower company has proy-j, b,
(. j acceptable upfront secunity to REC. | Case of hypothecation of only future assets, first I T o

advance is nof eligible,

i = iﬁsta!menl of the sanctioned loan amount shall e released only after execution of the PEcctriln ki
agreemgnrs/doctments, acquisition of Jand for Sub stations hag been completeq and fulfilme OYComplin,
of all terms ang Conditions for felease of sych instalment as per the clauses of this letter. I Case of |y il

Yet acquired, first instalment is not payable fbr the portion of the scheme pe'nafning to that sub 'st.‘{ﬁon oilly.

i) In case of umkey Projects, REC shall consider 1, provide first installment ag advance only f the oy

Provides advance lo the tumkey céntractor, and such adyance is sought by power Company, 1, meet i
requirement, Subject to ceiling of such advance Uplo the extent of loan amount as per para (b) below, ang
o complying with the provisions as per para (i) ang (il) above.

(®)  Extentof advancé_-.
(i) Loan amount more than Rs. 100 ¢r - Upto 10% of loan amount

(i) Loan amoyny more than Rs, 50 ¢ Lis upto Rs. 10p ¢r-Upto 15% of the loan amaynt
ii)) Loan amount upto Rs. 50 ¢r - Upto 20% of loan amoynt

. L A Veluckzny

N - o S Chief Projecy Manager™
.f-j&\' ) 3 U){(‘:K . . " Rural Electrification Corporaﬁcn _
. s

!
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D. Payment against equipmenb"ma!eriaf only:
() Claims €an als0 be admjtiag against receipt of malenial at site.

(1) The Power utifites shay give a certificate that tha Material has Teached the site. This is applic= s ¢, ily
for those items where Separate cost of malenal js identifiable i.c wherever the breakup of sanclionec 4 ¢y, of
Malerial and erection/ transportation, js available.

(i) The Claim is to po SUpported by the invoice of malerial, by festricted fo the invoice valye O i funfyg
Matenial cost whichever js less. In case the invoice contains mare jtems O more quanity pertaining 1y 11,

E. . Direct Payment to CdntraétorsfSuppliers

Direct ;ia}mént to conu-acfors,{si:pph‘ers is pennissa'bf_e, if deé:‘red by the Company, a5 per terms angy Conditic i
Stipulated i Finance Division instructions 0N the subjoct issued vide ketler numbers REC:’FWC.';nirn:;f;'{l{f; i
0717.11 .2008‘and RECfFirl-’CJafmsJDf rec !pa}'f2007~08f1885 dated 5.9.200?, as amended from time to timyg.

F. Fina) Instalment

EC, ang Moniton‘ngf(}uaﬁty Assurance?Evaiuann by Thirg Party Independent Agency. The‘expendim;'e for
the thirg party monitorinnguath Assumnce/Evafuaﬁon shall be met from the Bomower's Own funds (a5
applzba‘gb/e}. : ' o

In case the Specific scheme cost jo approved Subsequently by e regulator, the Company woulg fumish he dedzils
thereof. In caeq of reduction jn Scheme cost approved by the requlator vis-3-yis the original ReC Sanctioned cosq. ff,e.

loan woyq be accordingly reduced, In Case the scheme cost 3Pproved by the reqyfaor jc more than the scheme cosi
Sanctioned, and if the Company requests for Teimbursement on the higher cost, decision wij be taken a¢ that tirmye

depending on (e METLs of the case,
H. Refmbursemem based on award cost:

In case the project is Proposed fo he €xecuted on turnkey basis, the Company woulg fumish a Copy of the award
letter. In Case awarded cgst is less than the Sanctioned cost, REC's Joan Would be reduced accordingly, In case of
awarded cost is more than the sanction cost, if the Company TEQUESLS for reimburcomeny on the higher cost decision
wiil be taken atthe time depending on the merils of the case. )

b\ 11k vy | \’ A Veluopg
' r\&"—" C Ui\\ \Q : el oHGET Projfct Manag
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Enctiess Teiny Wnlinde POLNILE

I Moenitoring ang Quality Assurance ang Evaluation: iy

{i) Monitoﬁng of al projects shalf pa 2s per the monitoring Quidelines iseved vide RECMC 1y, 071 13y
dated 28.8.2008, 55 amended from time 1o lime. During brief, detailed ang final moni LSy by 1y fo
shall be ensyreq that the major Milestones to be achieved are as per agreed bar char,

In addition (o the moniloring as above, Mom'roringfﬂuariry assurance/Evaluation of he Boseets iy
implementation by a Third Panyﬁndependen! agency shall form an integral part of the F et cund gy,

shall be Ensured by the borrower, The expenditure for the third party mc;-a...'mm_,,fu:...m?
Assumncez’EvaIuann (insert as applicable) shall be met from the Borower's own funds

8. Draw dowp schedule, Up-fron¢ fee and Commitment charges

a) In terms of REC T&D joan policy circular gy 02.04.12, State / Central sector borrovyg y,,. Dot
Tequired to pay, Commitment charges or upfront fee for Joans sanctioned up to Rs, SO0 ¢,

\ "'\ o
O{a-p"{- --1;’ . --'C':@—Vé'liiehahmy]

- L o ; ; prt”

o =1 Chief Project M&ngger
Page: 5 of 13 pGorL Rural Elecuification Corporation |
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State Gowt. guarantee or 25 bps with other securily options treating BGCL as identific o ( 1=y
for applicability of interest rates in the following manner: .
-

Option 1

L That a rebate of 50 bps may be allowed to BCGCL with Siate Cowt. Guarantee. Th e Pt
effective rate of interest afler rebate shall be 11.75% with State Govt. Guarantee,

2 That on each Teset date (after 3 years) the interest rate applicable shall be set at 50 BL i lowee
than REC's applicable Circular interest rate subject to no rebate will be allowed if « ;1.
rate becomes 11.75% or lower.

L. That a rebate of 25 bps may be allowed to BGCL with other Security options as e REC
gy € 1 _".ll.lf] !-q'

2. That on' each redent date (after 3 years) the interest rale-a;iplic'able shall be set ar by
lower than REC's Circular rate subject to no rebate if Circular rate becomes 12% or lo wer,
.BGCL may opt any of the above option before the. execution of loan documnents.

4 The Interest shaj]l pe payable quaftérly By the Borrower on -20% March, 20 fu ne;
September and 20t December every'year till the full Loan amount along with all oth ¢r
are paid to the Lender, There is no mora torium for payment of interest,

pel‘i()dfc::!lj'

&) Notwimslznding anything stated hereinbeforg, it will be ope'n to the Lender to
ed up 1o the

reduce or enhance the rate of interest in respect of loan instalments not disburs
date of such revigion, The revision in the rate of interest shall take effect from such date 45

may. be notified by the Lender in this behalf.

final and binding and can not
tenure.

10. Loan Repayment/ Moratorium Period

a. The period of moratorium for repayment of principal shall be 3 years from the 15%
day of the month of disbursement of first instalment of Joan but the entire loan shal)
be repaid by the Borrower within a period of 15 years from the date of disbursemen;
of the first instalment of loan. The principal instalment s payable in equal annya]
instalments on 20 of (he month in which the first disbursement was made, .

clause (9) above on the amount outstanding
. |
- - W B
' 2 @M’/ : " g A Veliehapmy ).
AR — “TChief Project M&nagfff
oy \ E Rural El{ectriﬁcan’on Corporation |
, \ Fage: 6015 BGCL A Govt, of Indis Enterprise
-)r"x? A ‘Navratna CPSE® undey the Ministry o
/D. K SARMA Patna Project opice
Patna . 80uGo ]|

v (shasm) ; Director (Projects)
m fir Tt * Bihar Grid Company L.
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@ 12, Prepa-ymcnt: The Boﬁo;ver shall not pre ay the Outstan
Term [ o, In full o i, Part unless the | or——im i iCi

din amount of pea
: Nder giyes s explicit Consent for Such T€PAaymeny,
Prepayiment of %‘rﬁ]—uﬁn shall be at the solo isCH et arg g P

— e

A BTy Rr e

Finties Eeigy Infnge POty

€ It shajp be endeavoy, of the Bormwer to ensyre the realization of al]
from thep, at the designateq bank branch 44 New Delp;
] e

- instalmep (unlesg Otherwise 'approved for revival), of viability of the Projost o e

P mahin

scheme g intended for closure with Jegs than 509 ﬁnandaf-échievement An

event, the entire ou'tstanding loan sha)j pe immediy tely payable by the Borre )
along-wih Oulstandin, interest an g applicable pep; interest shaj| also be

Original da e of dfsbumemenr of the Joap,

on the terrpg an

s { conditiong (:hdud:‘ng Prepaymen Premium) aq may be stateq by the Lender op, Such request.

the R_u I

d

INcurred ¢ by the Len er for the Monitoring  ang Inspection  of € project ;
ampjemmtarmn/ Operation by its Tepresentatiye and any other charges or Suicharges s levieq
R A luchzmy
N A X SR Chief Projec Manage/
}(’& \ N -{{V ' Ruraj E};Ctnﬁcarjon Corpo ation |
Hd A D v e 78, A Govr. °f Ingia ;
- Ny Page: 70115 poey o fterprige
| N _ MR A Navrain, CPSE” unge, the Ministry o4
'17[9! / D. K. SARMA Patng Projec, Office /
ks Eﬁﬂﬁm} ! Director (Projects) Patna g0, ="
v (W

; L.
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by the Government or any ather Statutory authorities o any Rupee Term Paymer .t y,,,., ,
loan or any other activity directly applicable to (he Term Loan shap be payable by th w1y, o
to the Lender in addition to and iy the manner f the Loan Repaymen('/ Interest Pay= iy,

It shall also be endeavour of the Borrower tq keep indemnified the Lender, at aj] ¢ e gy,
the subsistence of this RTLA, of any loss/ Cosls/ expenses suffered due to the (), (|
Borrower or oyt of execution of intent RTLA or collection, preservation, disposing o LTI Ree e
dealing the offered Securilies as PEr provisions herein.

14. Security

The loan along with interest and other charges shall pe secured by providing =y (4
fUHowfng op h'oru;/combinaﬁon of securities:

Option-I:

i) Bank Guarantee for 4 minimum of 25% of the valye of loan amoeunt sanctioned,
1)) Creation of Charge by Hypothecation of future asse(s to be created (out of the P roject Jou,
" sanctioned by REC) up to 100% of the valye of loan amount Sanctioned; and
iii) Creation of Charge of Hypothecation of existing assets for the balance °%.0f thae valyy,. o
- loan amount sanctioned. T — Lo P ;

OR

i) Creation of cha
nmc}ﬁneiy/equipmen!: in Thermal

OR

Option-I11.

i) English/ Equi!able/Simple Mortgage with or without parj-passy charge on existing
movab erties j i ildj Lavil works gpac wwd
€reto for a minimum 25% of the valye of loan amount sanctioned and
1) Creation of charge by hypothecation of future assets to e Created (out of the Project cost
Sanctioned by REC) and :
1) Creation of charge by Hypothecation of existing assets for the balance 5% of (he value of
loan amount sanctioned,

o

OR ' | .": TN e, E

5 v
" L | ? Page: 8 of 13 BGcy A ‘Navratna Cpsgr under 1) i
R‘Eﬂq (e o 'f D 1:{ %;‘if;: ; AR Patng Projecr Office
m(m)! 'Ea'll?;:%cric?;u.:nparwd ’ Pstna. SDOQUI

A %, -800 001 1 Banng Road, PATNA0 001
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Any of the above optiom/combinaﬁons of securitips shall be acceptable to REC subject 1 the
' foHowing conditions:.

Gratlgyg oGy lnlgyy. PORS s,

Oplion-1y
) Stae Governmeny Guarantee fo, 4 Minimum of 309 of the valye Of  doun Mg
Sanctioned,

i) Creatjop of charge by Hyporhccation of future assets to be Crealed (out of (h. PRECE ¢ g
sanctioned by REC).

betore drawl|s ofloans are Permitted, _ -

OR

OR

dmount Sanctioned for the Project subject 1o e valye being 1109 of the Joan ANt g,

.' —

el \ GO i A Gowy, o, !ﬂgla Enrd
/ m 'fD " (\} pagf 9(9/73 -}:;fﬁ A ‘Navra:na IEPSE. Undé}'.'{he e
I I . SA}H'L@ t ‘ ‘ |
15e1Y ?m‘%ﬁrm) / Director (Projects) . ap:;]:f{o};ﬁigfg
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T T, A-800 001/ Bonng Road, PATHA-B00 1!
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‘r) Enss anosgy Inbne pussitaraies,
unencumbered fixed assels in proportion 1o the amount of loan repaid. Sych T& P hepye
. may be allowed on annual basjs a¢ the discretion of REC, subject to the conc,yy,,, Haar 4
LS = . - e
- any given point of lime the aggregate value of securities shal] not pe less thar LAWY ap ..

I5. Other Conditions -
(1) Payment sceurity:

a)  As payment security during the construction 'stage' and during the loary Ty iy
Pperiod, BORROWER shall make Operational a defay]t Escrow arrangement g ,,, 1Y 1y
to the satisfaction of REC,

b)  The CSCrow account to be opened wil] pe exclusively jn favour of the lender ,,, . i
amount and charge shall be ¢eq ted before ROC.

(ii) If at any time during the Subsistence of loan, the Lender is of the opini «,,, that )y,
¢ 3 ' securily provided by the BORROWER has become Inadequate to cover the ba |,,,,,. of {lye

(i) " In case of Privatization of the borrower, the entire dues of REC to be repai d in fy)) o

(%) Incase of asset hypo‘theca{ion:

a)  Firsy charge/ pari-passy charge on g movable & immovable assets (both |y, Csent &

b) Projeet assets to pe created induding contracts and project docurr;ents shall |y

registration of charges with ROC/other statutory authorities shal] be done only with
Prior approval of the Lender.

16. Project Progress Reports & Inspection

Progress of work, including Photographs if any, of the project in“the Prescribed stagesof ..,
° o e R

Project implemen L'Ji_ion/ financia] progress. - 4» A Veluéhamyy”
\ f’f‘{f : *':’"j Chief Project Manage
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BTt will b open o (he Lender 1 arrango for inspcclion/m(milorfng of the impler Py,
the project a all stages iy rfespect of sycp mallers as may be considered ne-, CRSHY )

expedient either by itself or by mom‘tor:ing agencies im‘.Iud:’ng :'nslitutions/indiviti taly oy 1y

ey

el ,.
the folk)wing:

i} Arrangem(}n!:; for Organization, materials/equjpmenr Purchased, acc il
Specifications and verifiea(iop o!qual‘ity of materia.is/equipment

i) Proper modification / improvcrnents of the Transmz‘s.sion / Distributio a)
inventmy of the Mmaterjg] utilized, submission of TePOIts on pre ang pos t

iy

Ill'll\4|||f-'

RLITRTE ¥
l) Measuremenys.

<) The officers/staff/consuuants deputed by the Lender for the mspection/men Hilocye
I matters relating to the Project shall haye aceess to such books and records of the f4,,,, W,
r May be deemeq necessary by thep, The Borrower shall also fiymich such reps, g

a5 anay |
considered relevant by the Lender ’

> #) The Borrower shall have o certify and satisfy the Lender that necessary budget allo. Hion hyg
€N made n the plan outlay for ﬁmmcing_the ba]ance/addmonal cost of the Project, fo,
b

Teason(s) what‘ioever, befo-re the releage of loan by the Lender,

17: "Loan Assfgnr_ﬁcﬁt
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. Demangd Notice

The Lende, shall send demand notice of the amount falling dye ¢, be paid by the Borrowey (o
the Lender at least 7 business days in advance (g the Due Dates of such paxnﬁen!s solely for (he
e o

. B “ e

S ly N e y i A Veluckam

e N L b \ | . Chicf Projeci M,

\f\\\s,‘\ \QAV Page: 120715 e Rural Electrification Corpe

fi \\\ - : AR A Govl of India En

e ' : AN tna CPSE’ under the ?

Y $I WS /DK SARMA T Pt e,
JEEsED (WREA) ¢ Director (Projects) o

The obligation of Lender 1o commit (he Rupee Term Loan shajj pe Subject to . v,

complying with the conditions giyep below 1o the satisfaction of the Lender, The B
always demonstrate that:

S iin ey shzy g

mit Salisfactory cag), v o 4y,

b BORROWER to submit confirmed source of ouny invcslment&shaﬂ Taise and prog ey,
invest the Same along wiip REC Joan (where applicable) &, shall not ¢ ,

“,’l' lf fln;

e BORROWER shall have tied up for €quity and balance loan
disbursement.

Y, BORROWER has createq security as acceptable to REC

20, O_thcr Terms &. Candilions

The Borrower shal] always chsﬁre that:

2) REC reseryes the right 1o Specify additiona] Tequirement by REC, in security packag ¢ jf any, g,
terms & conditions and Joayy documents, - _ ' :

#) BORROWER shall keep Rpc Informed apey; any happening/gvents_ which shg have
Substantia] effecy On the business of the borrower & shall Provide necessary inforamicy, in
case of any neyy project/expansfon of Cxisting Project taken up during the cumency of R
loan. R shall haye the right to €ancel/reca]] the entire loan in case of misrepremmmj:;n /

* Suppression of information, if any noticed ay any stage, :

9 In cage the Project js abandoned/stuck—up by any of the reason, BORROWER shall B py

1 ] i immediate] . i

elevant accounting years.

. ;
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fonvenience of the Borrower. Hmvever, any dehy or absence of Such demand notic .. Ml
absolve the Borrower of their nhhgatiom under RTLA.

Nohvilhstanding to above ang hereafter, (he REC shall no¢ be liable for any direct

loss/ damage / injury to the Property, Manpower o business of the Borrower or the |, alleliy gy,
Caused duye to the act, negligence, misconduct Or omission of the Lender or its Iepres .r'nI.rh\.‘v"*.)
€xcept as defined herein of by virtue of any Prevalent Jay,.

24, In!erprel'ation

The decision of Chairman & Managing Director of REC L. i all matters el g,
Interpretation of any clause relating to the RTLA shall pe final and binding on the Borr <.

\\(a
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REC Loans
SI.No. |[Tranch No| First Disb Date Days ROI 0/s Bal Amount D{ Contribution Weight of Interest
1 1 19-FEB-2015 91 10.5 39990755 1046881 0.33% 0.04%
2 2 02-MAR-2015 91 10.5 120000000 3141370 1.00% 0.11%
3 3 27-MAR-2015 91 10.5 148000004 3874356 1.24% 0.13%
4 4 13-MAY-2015 43 10.5 100000004 1236986 0.83% 0.09%
6 5 01-JUL-2015 91 10.75 233439680 6256503 1.95% 0.21%
7 6 16-0CT-2015 91 10.75 408000000 | 10934959 3.41% 0.37%
8 7 30-NOV-2015 91 10.75 163999996 4395425 1.37% 0.15%
9 8 13-JAN-2016 91 10.75 223599996 6003507 1.87% 0.20%
10 9 17-FEB-2016 91 10.75 162559996 4356831 1.36% 0.15%
11 10 07-MAR-2016 91 10.75 544320000 | 14588522 4.54% 0.49%
12 11 28-MAR-2016 91 11 226800000 6219912 1.89% 0.21%
13 12 31-MAR-2016 91 11 45096703 1236762 0.38% 0.04%
14 13 11-APR-2016 91 11 163519996 4484480 1.36% 0.15%
15 14 25-MAY-2016 91 11 348240000 9550363 2.91% 0.32%
16 15 17-JUN-2016 91 1% 271999996 7459507 2.27% 0.25%
17 16 18-JUL-2016 91 11 48000000 1316384 0.40% 0.04%
18 17 18-JUL-2016 91 11 352000004 9653480 2.94% 0.32%
19 18 12-SEP-2016 91 11 559999996 | 15357808 4.67% 0.51%
20 19 20-0CT-2016 91 11 799999996 | 21939726 6.68% 0.73%
21 20 21-DEC-2016 91 11 1015999996 | 27863452 8.48% 0.93%
22 21 31-DEC-2016 91 11 133645714 3665188 1.12% 0.12%
23 22 14-FEB-2017 91 11 264000000 7240110 2.20% 0.24%
24 23 31-MAR-2017 91 11 166753565 4573159 1.39% 0.15%
25 24 31-MAR-2017 91 11 73246435 2008758 0.61% 0.07%
26 25 29-MAY-2017 a1 11 559999996 | 15357808 4.67% 0.51%
27 26 30-JUN-2017 91 11 304268436 8344458 2.54% 0.28%
28 27 30-JUN-2017 91 11 312000000 8556493 2.60% 0.29%
29 28 30-JUN-2017 91 11 183731560 5038775 1.53% 0.17%
30 29 06-SEP-2017 91 10.5 600000000 | 15706849 5.01% 0.53%
31 30 27-DEC-2017 91 10.5 247600004 6481693 2.07% 0.22%
32 31 31-DEC-2017 91 10.5 232311794 6081477 1.94% 0.20%
33 32 25-MAY-2018 55 10 199999996 3013699 1.67% 0.17%
35 33 30-JUN-2018 91 10.25 247712371 6330239 2.07% 0.21%
36 34 30-JUN-2018 a1 10.25 7008316 179096 0.06% 0.01%
37 35 25-SEP-2018 91 10.25 276610168 7068716 2.31% 0.24%
38 36 13-NOV-2018 91 10.25 227586210 5815919 1.90% 0.19%
39 37 20-MAR-2019 91 10.5 188800003 4942422 1.58% 0.17%
40 38 24-JUN-2019 91 10.5 143914289 3767400 1.20% 0.13%
41 39 30-JUL-2019 91 10.5 413149089 | 10815451 3.45% 0.36%
42 40 17-DEC-2019 91 10.5 208291973 5452684 1.74% 0.18%
43 1 10-JUN-2020 91 10.5 225882354 5913167 1.89% 0.20%
44 2 17-SEP-2020 91 10 426524226 | 10633892 3.56% 0.36%
45 3 31-DEC-2020 91 10 362894248 9047500 3.03% 0.30%
11981897865 [320016277 100.00% 10.72%
5917222.6
314099054
ROI Weight WAROI

10.72% 0.59 0.06

9.52% 0.41 0.04

10.23%

WARQI



PFC Loans

Si.No, |Pisbursement Days RO 0/5 Bal Int Amount Rate WEIGHTs | Weighted
Date avg ROI
1 | 20042018 | 75 9.15 25,00,00,000 | 4700342 9.40 0.03 0.28%
2| 15072018 | 75 9.40 54,52,397 | 105313 9.65 0.00 0.01%
3 | 16082018 | 75 9.40 25,00,00,000 | 4828767 9.65 0.03 0.28%
4 | 15102018 | 75 9.40 96,93,876 | 187238 9.65 0.00 0.01%
5 | 26102018 | 75 9.40 31,00,00,000 | 5987671 9.65 0.04 0.35%
6 | 15012019 | 75 9.40 1,85,14,590 | 357611 9.65 0.00 0.02%
7 ] 25032019 | 75 9.65 19,00,00,000 | 3767466 9.90 0.02 0.22%
8 | 15042019 | 75 9.65 2,0455220 | 405602 9.90 0.00 0.02%
9 | 18062019 | 75 9.65 52,27,00,000 | 10364497 9.90 0.06 0.61%
10 | 25072019 | 75 9.65 38,50,00,000 | 7634075 9.90 0.05 0.45%
11 [ 15072019 | 75 9.65 2,8410431| 563344 9.90 0.00 0.03%
12 | 02082019 | 75 9.65 1,50,00,00,000 | 29743151 9.90 0.18 1.76%
13 [ 15102019 | 75 9.65 7,60,48,396 | 1507946 9.90 0.01 0.09%
14 | 11112019 | 75 9.65 75,00,00,000 | 14871575 9.90 0.09 0.88%
15 | 03012020 | 75 9.65 1,00,00,00,000 | 19828767 9.90 0.12 1.17%
16 | 15012020 | 75 9.65 9,89,43,075| 1961919 9.90 0.01 0.12%
17 | 13032020 | 75 9.40 50,00,00,000 | 9657534 9.65 0.06 0.57%
18 | 15-04-2020 | 75 9.40 13,70,24,464 | 2646637 9.65 0.02 0.16%
19 [ 27-05-2020 | 75 9.40 50,00,00,000 | 9657534 9.65 0.06 0.57%
20 | 15-07-2020 | 75 9.40 15,08,41,195 | 2913508 9.65 0.02 0.17%
21 | 15-09-2020 | 75 9.15 50,00,00,000 | 9400685 9.40 0.06 0.55%
21 | 15-09-2020 | 75 9.40 16,53,00,620 | 3192793 9.65 0.02 0.19%
21 | 30122020 | 75 9.40 50,00,00,000 | 9657534 9.65 0.06 0.57%
21 | 15-01-2021 | 75 9.40 17,90,48,619 | 3458336 9.65 0.02 0.20%
21 | 26-03-2021 | 5 9.40 20,00,00,000 257534 9.65 0.02 0.23%
8247432883 157657380 1 9.52%

WAROI
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Name of the Assassee
Date of Birth

PAN

Address

Bihar Grid Company Limited

4-Jan-2013
AAFCB3344L

Second Floor, Alankar

Place, Boring Road,
Patna- 800001

Financial Year 2020-21
AY. 2021-22
Contact No.
Bank A/c No.
IES CODE

Computation of total income and tax liability

Net Proft as per Profit & Loss A/c

Less: Brought forward previous year loss

Net Profit after adjustment of loss

Add: Depreciation as per books

Less: Depreciation as per Income Tax

1,95,69,94,646.00

33,29,56,473.00

1,62,40,38,173.00

95,54,50,533.00

2,57,94,88,706.00
91,06,49,901.54

1,66,88,38,804.46

Total income from business & profession

Tax on total income

Add: Surcharge
Tax & Surcharge
Add: E.Cess
Total Tax Liability
Add: Interest u/s- 234A/B/C
Total Tax Liability & Interest
Less TDS

Tax Deducted at Source
Tax Collected at Source

Advance Tax

6,06,28,675
3,32,020
39,81,70,765

1,66,88,38,804.46

36,71,44,536.98
3,67,14,453.70

40,38,58,990.68
1,61,54,360.00

42,00,13,350.00

42,00,13,350.00

45,91,31,460.13

Tax payable/ (refundable)

-3,91,18,110.13

3
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G KRISHNA & CO. _Anmexsie T2

Chartered Accountants .y

Patna Begusarai Lucknow

TO

Director (Projects)

BIHAR GRID COMPANY LIMITED
PATNA

BIHAR 800001

SUB:- Physical Verification of O&M and Construction Stores,
Ref. :- JV/PT/BG/2020-21/22 Dated 07-01-2021
Dear Sir

Physical Verification of O&M and Construction stores of Bihar Grid Company Ltd. have been
conducted by us.

We are enclosing herewith our comments on the said verification and the Statement of O&M and
Construction Material Lying in different stores/offices/locations.

Thanking You

Place: - Patna For G KRISHNA & CO
Date: - 27/07/2021 CHARTERED ACCOUNTANT
FRN-010Q98¢C

Partner (¥
M.No-099637

UDIN

End As Above.

H.O.: 305, Shashi Complex. Exhibition Road Patna—800 001
E-mail: gkrishna05@email.com., Ph.0612-2218047 Mob: 9431023147. 93861 55718



G KRISHNA & CO.
Chartered Accountants

Patna Begusarai Lucknow

Auditors Reporting

A. We have conducted physical Verification of O&M and Construction stores on various dates in the
July, 2021 and we observe the following:

I The Construction Stores/Sites are located in different places for different Project/Packages in
Bihar,

2. We have been provided with a list of stores for different projects/Packages. It is seen that
Material are stored as per convenience for execution of work in Various Places even for particulars
project also.

3. The coverage of the Physical verification of O&M and construction Stores of transmission lines
and substation of BIHAR GRID COMPANY LIMITED.

4, Though the ownership of such store material lies with BGCL but as per methodology
construction stores materials are directly handed over by BGCL to the construction agencies and stores
during construction period is maintained by the erection agencies and after construction the respective
line or substation on required parameter the asset is handed over to BGCL.

3 The O&M and Construction Stores have been mostly verified by a committee comprising of
two /more persons out of the following member as is available on the date of verification.

A} One member of finance Department

B) One technical member from concerned site/ PESM Department.

C) One representative of the erection agency for the concerned store.

D) One member from M/s G Krishna & Co. Chartered Accountants.

6. As told to us, during construction stage BGCL does not maintain any stores. Only when the
system comes under operation. BGCL Starts maintaining stores for system maintenance as per
requirement.

& During Construction stage whatever material are procured from different parties. the same are
handed over to erection agencies for the specific work.

8. When the materials are used in consiruction for line and substation, BGCL Transfer the cost of
materials used in construction from construction stores to Capital work in progress (CWIP) through
consumption entries by the respective Engineers in charge of the Project.

9, Finally, when the system is charged /Commissioned and the balance construction stores is
returned to BGCL. the balance materials. if any, are transferred to BGCL O&M Stores. As told. the
process is usually done atter material reconciliation and final bill.

10.  The physical verification of constructions stores lying in the stor agencies has

been done by us based on list provided by BGCL.

H.O.: 305, Shashi Complex. Exhibition Road Patna—800 00T
E-mail: gkrishna{]s@:gmail.cc:m. Ph.0612-2218047 Mob: 9431023147, 9386155718



G KRISHNA & CO.
Chartered Accountants

Patna Begusarai Lucknow

B. In order to verify the O&M and construction stores lying in different stores we have adopted the
following methodology:

1. We have checked stores issue vouchers (SIV). stores receipt vouchers (SRV). Material Return
Notes (MRN), Stores transfer voucher (STV). Materials received and handling over vouchers
(MRHOV) Stores ledger and all related documents as are required for the purpose of
verification of construction stores and we have seen internal control are generally found to be
reliable.

2. Verification has been done based on list of materials provided 1o us store wise project wise and
same has been reconciled with Stores Ledger.

3. It has been explained to us that the materials lying in construction stores are covered under
insurance. The erection contractor shall be liable for any shortage or theft thereof as per the
provisions of the contract.

4. As drum wise actual measurement of conductor was not possible, Conductor has been
physically verified based on no. of drums and total km of conductors store wise generally
matches with the stores ledger considering length of conductor per drum as told to us by site,

3. As weigh Bridge facility and allied infrastructure for weighing are not available in site, tower
parts, stubs and other materials which are likely to be measured in MT has been verified on
visual inspection on the basis of numbers and sets available at site and no weighment could be
done for arriving at the actual quantity as per verification.

6. Insulators are not properly segregated based on different dimension of insulators and there was
no proper spacing between the rows for which physical counting thereof was very difficult.

7. In case of substations, as the no. of items are very large, visual inspection of the materials has
been carried out and it has been found that in some the stores no proper system is adopted for
storing thereot,

C) While carrying out the physical verification of O&M and construction stores following were
noticed in the system:

I. Safety aspect in store is also to be taken care of reasonably.

2. Updation of stores records are not done on regular basis in some of the stores.

3. Proper staking of materials is not done in some stores.

4. There was excess of 1 Nos of Split Ac, maintain 53 Nos on Stock register during physical

verification founded 54 Nos at Hatidah Stores. Mokamah, as stope{hcBarap
recently installed by ABB but handover not taken still by store

oha
H.0.: 305, Shashi Complex. Exhibition Road Patna—800 001
E-mail: gkrishna05@gmail.com. Ph.0612-2218047 Mob: 9431023147, 9386155718




G KRISHNA & CO.
Chartered Accountants /

Patna Begusarai Lucknow

5. There was excess of 5 Nos of computer in SCADA Room. maintain 3 Nos on Stock register
during physical verification founded 8 Nos at Hatidah Stores, Mokamah, as store Incharge
inform to us 5 Nos ABB not handover to us.

6. There was excess of 1 Nos of HP Laser jet Printer, maintain 2 Nos on Stock register during physical
verification founded 3Nos at Hatidah Stores. Mokamah, as store Incharge inform to us 1 Nos
received from HQ. 1 ask for any paper but not show.

7. There was excess of 6 Nos of computer in SCADA Room, maintain 2 Nos on Stock register during
physical verification founded 8 Nos at Haveli Kharagpur, Jamui as store Incharge inform to us 5
Nos ABB not handover to us.

8. There was excess of 1 Nos of 145kv voltage transformer, Gas insulated, on register maintain NIL during
physical verification found 1 Nos at Goradih. Bhagalpur Store.

9. There was excess of 6 Nos Ojl drum, as per stock register 251 Nos received, consumed show 233 Nos,
4 Nos Delivered to Nawada Stock shown 14 Nos During Stock verification founded 20 Nos at store
Khijipursarai- Gaya.

Place: - Patna For G KRISHNA & CO
Date: - 27/07/202] CHARTERED ACCOUNTANTS
FRN-010098C

R UMAR SINGH)

UDIN
Attachment: -

I Various Verified Store Material Sheets duly signed and stamped.
2. List of Store Verified.

H.0.: 305, Shashi Complex, Exhibition Road Patna—800 061
E-mail: gkrishnaO5@gmail.com, Ph.0612-22] 8047 Mob: 9431023147, 9386155718
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BIHAR GRID COMPANY LIMITED Am} exuYe- /S
2nd FIOOR, ALANKAR PLACE, BORING ROAD, PATNA
State Name : Bihar, Code : 10
CIN: 040100BR2013PLC019722
E-Mail : bihargrid@gmail.com

Journal Voucher

No. : 1139 Dated . 5Nar-2021
~ Particulars ] Debit! Credit
Retention Money-L & T Dr 85,12,530
Ltd.
Retention Money-L & T Dr 1,80,696
Ltd.
To

To CGST ( 1,21,818

To SGST (RCM) 1,21,818

To CWIP -Towers | 4,49.214

To Contractors/Suppliers | 1,80,696
Control A/C

Toe Contractors/Suppliers 64,66,146
Control A/IC

On Account of :
Paid to |
Final 5% Release/LD
Recovered for Phase-IV
Part- Projects.

for

¥86,93,226 ¥ 86,93,226

. Authorised Signatory
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Supplementary Works of BGCL

Project Cost 3 iy O P

3 88.91 cr. (80% of Project Cost) Through
domestic(Funding) loan from M/s REC and

< 22.282 cr. (20% of project cost) Equity from the
promoters [BSP(H)CL & POWERGRID]

Debt : Equity : 80:20

Funding tie up

Scope of Works:
1) Installation of 2nos. 125MVAR, 420kV Bus Reactors at 400kV Jakkanpur GIS
2) Installation of 2nos. 125MVAR, 420kV Bus Reactors at 400kV Naubatpur GIS

3) Installation of 1no. 160MVA, 220/132kV ICT at 220/132/33kV Amnour GIS of BGCL.(3rd
ICT)

>> This scheme as approved by Central Electricity Authority (CEA), Ministry of Power, Govt
of India and requested by BSPTCL.

FINANCIAL STATUS

Sanctioned Sieceipt

Sl. ; towards Receipt loan Total Expenditure

Project DPR/ : ;

No 3 Equity from M/S REC Receipt |as on date

Project Cost
Promoters
1 |Supplemeritary | 2223 4.48 26.71 20.25
Work

Work Status

> Section 68 granted by Govt. Of Bihar for installation of supplementary works on
09.10.2018

> Business Plan approved by Hon'ble BERC vide tariff order no 39 of 2018 and 52 of
2018,dated 15.02.2019 as Supplemental works of BGCL.

> NOA has been placed to JV of M/s Go rej and M/s Taikai India on 30.01.2020 under
Substation package SS-28 -

> Contract agreement has been signed on 02/09/2020.
> Work is under progress for installation of Bus reactor at Jakkanpur & Naubatpur and of
3rd ICT at Amnour.
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