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NORTHERN POWER GENERATION COMPANYLIMITED
MEH:'IfOOD hOT RO.\l)

TPS ?lIUZ.\FF.-\R G.\RH
Phonc# 06CJ-92001 (J'i
Fax # ()(J(,-()2()Ol (,(,

Chief Executive Officer

No: CEO/MZG/Dir (Tech)/52% Dated: 15/02/2018

The Registrar,
National Electric Power Regulatory Authority
NEPRA Tower, Ataturk Avenue (East), G-5/1,
Islamabad

SUbject: Application for Licensee Proposed Modification from Northern Power
Generation Company Limited GENCO-III

I, Ali Asghar, CEO, NPGCL, being the duly authorized representative of Northern Power
Generation Company Limited (NPGCL) hereby apply to the National Electric Power Regulatory
Authority (NEPRA) for the approval of Licensee Proposed Modification (LPM) in the
Generation License of NPGCL No. GLl03 dated Ist July, 2002 pursuant to Regulation 10(2) of
NEPRA (Application & Modification Procedure) Regulations, 1999 (AMPR).

I certify that the documents-in-support attached with this Application are prepared and submitted
in conformity with the provisions of the AMPR, and undertake to abide by the terms and
provisions of the above-said regulations. I further undertake and confirm that the information
provided in the attached documents-in-support is true and correct to the best of my knowledge
and belief.

A Bank Draft No. I 2& c '5 .<;:1 y dated 15/02/2018 Rs. 703,469/- (Rupees - Seven
Hundred Three Thousand Four Hundred Sixty Nine only) being the Licensee Proposed
Modification fee calculated in accordance with Schedule II to the AMPR, is also attached
herewith.

J~
(AiiAsghar)

Chief Executive Officer
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NORTHERN POWER GENERATION COMPANYLIMITED
MEHMOOD KOT ROAD

TPS MUZAFFi\R GARH
Phone # 066-9200171

066-9200173
Fax # 066-9200172

Company Secretary

COPY OF THE RESOLUTION PASSED BY THE BOARD OF DRIECTORS OF
NORTHREN POWER GENERATION COMPANY LIMITED IN THEIR MEETING
HELD ON 06/0112018'AT 1300 HRS IN COMMITTEE ROOM OF 42S-MW, CCPP,
NANDIPUR, DISTRICT GUJRANWALA

"Resolved that petition for Licensee Proposed Modification (the LPM) be filed by and on behalf
of Northern Power Generation Company Limited (the "Company") with the National Electric
Power Regulatory Authority ("NEPRA") to align! match the auxiliary consumption provided in
Generation License with the auxiliary allowed Tariff Determination.

Further resolved that the Chief Executive Officer and Chief Engineer/ Technical Director be
and are hereby jointly and individually authorized to sign all documentation, pay filing fees,
appear before NEPRA and provide any information required by NEPRA in respect of the LPM

.. and do all acts and things necessary for processing, completion and finalization of the LPM".

Com



NORTHERN POWER GENERATION COMPANY LIMITED

TeleNo.066-9200293

Fax No. 066-9200166

Office Of The
Chief Executive Officer

Genco-III, NPGCL, TPS,
Muzaffargarh

LICENSEE PROPOSED MODIFICATION IN THE GENERATION LICENSE
NO. GAL/03/2002 DATED JULY, 01, 2002 OF NPGCL/GENCO-III

The LPM is being submitted as per National Electric Power Regulatory Authority

Licensing (Application and Modification Procedure) Regulations, 1999 clause

(10.2) a- c. as below,

10.2 (a) The Proposed Modification

In order to discharge its contractual obligations under the bilateral

agreements with the companies, the Company is required to obtain and

maintain a Generation License from NEPRA which remains valid for the

remaining life of the project. The Generation License of NPGCL (GENCO-III) has

been granted by NEPRAvide No. GL/03/2002 (issued on July 01, 2002) is valid for

25 years i.e. up to 2027 and subsequently, vide Modification-II dated 31.10.2014,

the Authority has re-fixed the term of Generation License up to the year 2044 with

the addition of Nandipur CCPP Block.

NEPRA had provisionally mentioned the Operational Auxiliary Limits

in the Generation License issued on 01.07.2002 (Page 2 of Schedule-II Annex-A).

As these values were provisional and had to be revised as per Dependable

Capacity Tests, but could not be revised in the latest Generation License

Modification issued by NEPRAon 31.10.2014. Therefore these values need to be

revised. The Operational Auxiliary figures as used by NEPRA in its Tariff

determination dated 22.01.2016, should be used as bench mark parameter for

TPS Muzaffargarh and Tariff determination issued on 02.05.2006 for GTPS

Faisalabad, SPSFaisalabad and NGPSMultan.

In view of the above explanation, the Company requires revision in:

1. Percentage Auxiliary being consumed by different plants of NPGCL

GENCO-III as per latest Tariff Determination/Dependable Capacity Tests.
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2. Provision of %age Auxiliary Consumption for operation of the machines on

part load.

The Latest Auxiliary Consumption (%age) is as below,

Derated %age %age Final %age Final %age

Power
Installed Capacity 50% Aux Aux Aux Cons Aux Cons

Station
Unit No Capacity (100% MCR Cons On Cons On 100% On 50%

(MW) MCR) (MW) 100% On 50% MCR after MCR after
(MW) MCR MCR Trans. Trans.

1 210.00 190.00 111.5 7.47 11.48 7.93 11.93
2 210.00 182.50 107.0 7.34 11.12 7.80 11.57
3 210.00 183.50 110.0 6.62 9.68 7.09 10.13

TPS 4 320.00 272.20 162.0 9.18 10.31 9.64 10.75
Muzaffargarh 5 200.00 181.44 107.7 7.36 9.92 7.82 10.37

6 200.00 173.88 109.6 8.63 10.83 9.08 11.27
Sub

1,350.00 1,183.52 707.9 - - - -
Total

Units 1-4 100.0 75.00 - 1.50 - - -
GTPS Units 5-9 144.0 117.00 - 2.15 - - -

Faisalabad Sub
Total

244.0 192.00 - - - - -

1 66.0 48.50 - 8.00 - - -

SPS 2 66.0 48.50 - 8.00 - - -
Faisalabad Sub

132.0 97.00 - - - - -
Total

Grand Total 1,726.00 1,472.52 - -

Provision of %age Auxiliary Consumption for operation of the machines on part

load may also be allowed as %age figures vary with load as also evident from

Heat Rate Test Report submitted by Independent Engineer and Test Results

approved by the Authority for the sake of Tariff Determination.

10.2 (b) Statement of the reasons in support of the modification

NPGCL GENCO-III was granted Generation License by the Authority, vide No.

LAG-03/3589-90 dated 0 l.07 .2002 for its Power Plants located at different

locations in Province of Punjab. The Auxiliary consumption mentioned in the

Original License in 2002 was in "Percentage of Installed Capacity" of all the units

of NPGCL GENCO-III. This percentage of Auxiliary at rated load, as mentioned in

Generation License in 2002, has been used by NEPRAfor the sake of comparison

of the actual Auxiliary Consumption of the units. NEPRA had provisionally

mentioned the Operational Auxiliary Limits in the Generation License issued on

01.07.2002 (Page 2 of Schedule-II). As these values were provisional and had to

be revised as per Dependable Capacity Tests (as has been mentioned in the
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Page 2 of Schedule-II itself), but could not be revised in the latest Generation

License Modification issued by NEPRA on 31.10.2014.

Moreover in 2013-14 as per the directions of the Authority, Heat Rate tests were

conducted by Independent Engineer, Pakistan Engineering Services (PES), for

block 1,2 and 3 of Muzaffargarh Plant under USAID Energy Power Policy after the

rehabilitation of the plant. The same tests were witnessed by the representatives

of NEPRA and the tariff petition was filed according to the Heat Rate Tests

conducted by PES. NEPRA has already agreed with the PES report and has

granted tariff accordingly on 22.01.2016 to be effective w.e.f 01.07.2014. As per

report submitted by PES, the actual Auxiliary Consumption of the units of TPS

Muzaffargarh is outlined as below please. The test report pages are being hereby

attached for ready reference (Annex-B).

At 100 crc MCR fTh IP st r M ff h0 0 erma ower alon uza argar
%age Auxiliary

Annex Gross Net Output Auxiliary Cons.

of Test Output (KWh) As per Cons. Excluding
Unit No. (KWh) As (KWh) As transformerReport per Report Report per Report and swikhyard

losses (%l
1 2 3 4 5

1 0(3) 190000.00 175810.02 14190.00 7.47
2 E (3) 182500.00 169108.60 13391.40 7.34
3 F (3) 183500.00 171352.25 12147.75 6.62
4 G (3) 272200.00 247200.00 25000.00 9.18
5 H (3) 181440.00 168091.85 13348.15 7.36
6 1(3) 173880.00 158878.10 15001.90 8.63

At 50 % MCR of Thermal Power Station Muzaffargarh

%age Auxiliary
Gross Net Output Auxiliary Cons.Annex Output Cons. Excluding

Unit No.
of Test (KWh) As (KWh) As per (KWh) As transformerReport per Report Report per Report and swikhyard

losses (%)
1 2 3 4 5

1 0(3) 111500.00 98696.00 12804.00 11.48
2 E (3) 107000.00 95100.20 11899.80 11.12
3 F (3) 110000.00 99350.10 10649.90 9.68
4 G (3) 162050.00 145350.00 16700.00 10.31
5 H (3) 107730.00 97040.36 10689.64 9.92
6 1(3) 109620.00 97749.11 11870.89 10.83

Page 3 of7



However, despite approved test Methodology by NEPRAand applicable codes

ASME PTC-46, PESdid not count for Transformation Auxiliary Consumption in its

test report which was pursued in the tariff petition filed with NEPRAin 2014. NEPRA

being kind enough allowed the 0.50% losses in lieu of Transformer Auxiliary

Consumption in its determination on dated 19.10.2016 (Annex-C). So taking into

the effect of transformation losses, the total auxiliary consumption will be as

tabularized below,-At 100 % MCR f Th I P St tl M ff h0 0 erma ower alon uza argar

Gross Net Auxiliary %age
Aux. Consumption AuxiliaryAnnex Output Output Cons. with 0.5% Cons.Unit of Test (KWh) As (KWh) As (KWh) As Transformer losses includingNo. Report per per per (KWh) transformeReport Report Report r losses (%)

1 2 3 4 6 7
1 0(3) 190000.00 175810.02 14190.00 15,069.05 7.93
2 E (3) 182500.00 169108.60 13391.40 14,236.94 7.80
3 F (3) 183500.00 171352.25 12147.75 13,004.51 7.09
4 G (3) 272200.00 247200.00 25000.00 26,236.00 9.64
5 H (3) 181440.00 168091.85 13348.15 14,188.61 7.82
6 1(3) 173880.00 158878.10 15001.90 15,796.29 9.08-At 50 % MCR of Thermal Power Station Muzaffargarh

Gross Net Auxiliary %age
Aux. Consumption Auxiliary

Annex Output Output Cons. with 0.5% Cons.
Unit of Test (KWh) As (KWh) As (KWh) As Transformer losses including
No. Report per per per (KWh) transformeReport Report Report r losses (%)

1 2 3 4 6 7
1 0(3) 111500.00 98696.00 12804.00 13,297.48 11.93

2 E (3) 107000.00 95100.20 11899.80 12,375.30 11.57

3 F (3) 110000.00 99350.10 10649.90 11,146.65 10.13

4 G (3) 162050.00 145350.00 16700.00 17,426.75 10.75

5 H (3) 107730.00 97040.36 10689.64 11,174.84 10.37

6 I (3).,.,.. r 109620.00 97749.11 11870.89 12,359.64 11.27

The Tariff has already been determined by the Authority based on results of

Dependable Capacity Tests. Therefore these values need to be revised. It is

therefore stated that the Reference Auxiliary Consumption being used by

Authority for the sake of comparison may please be taken as per table above.
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PROVISION OF %AGE AUXILIARY CONSUMPTION FOR OPERATION OF THE
MACHINES ON PARTLOAD:

The determination of NEPRA is silent about use of Auxiliary consumption during

different phases of the plants like Part load; Operational, Standby, Shutdown etc,

which must be differentiated as shown in the above table also that %age

Auxiliary Consumption increases abruptly with operation of the plant on Part

Load. Even if the plant is on standby mode, there is a minimum auxiliary which is

being used for the safety of the plant.

The conventionol steam plant is primarily designed for base load operation

wherein the load variation is kept at minimum. Thisgives the best efficiency and

minimum %age Auxiliary Consumption of the plant. The system operator tends to

frequently vary the load thereby affecting %age Auxiliary Consumption of the

plant. The provision of Part Load Correction Factor for Heat Rate (BTU/kWh) has

already been allowed by the Authority in case of TPSMuzaffargarh vide Tariff

Determination issued on 22.01.2016 (Annex-D).

I ~ The part load correction factor as already ollowed by NEPRA is tabularized as

below please;

Thermal Power Station Muzaffarg_arh
Unit No.1,2 &3 Unit No.4 Unit No.S,6

%age Correction %age Correction %age Correction
load Factor load Factor load Factor

1.0000 100 1.0000 100 1.0000100 95 1.0093

1.0002 90 1.018890 85 1.0283

80 1.0068 80 1.0380
75 1.0003 75 1.0477

1.02 70 1.0057 70 1.057570 65 1.0129 65 1.0675

1.0397 60 1.0219 60 1.077660 55 1.0326 55 1.0877

50 1.0659 50 1.0451 50 1.098

The Percentage Auxiliary Consumption of a Steam Power Plant is minimum when

the plant is operating at its Maximum Continuous Rating (MCR). However on part
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load operation of the unit till the Minimum load, the Auxiliary required is equal to

that of Full Load Auxiliary Consumption. The entire auxiliary equipments required

for Full Load Operation of unit remain in service till the minimum or 50% load on

the unit is achieved, leaving hike is Percentage Auxiliary Consumption of the unit.

Thishas been illustrated by case of Unit No.1 TPSMuzaffargarh as below based

upon the Tariff determination on dated 22.01.2016, 19.10.2016 and HR Test

carried out by Mis PES;

Plant Load (MW) Auxiliary Consumption (MW) %age AuxiliarY Consumption
190 15.06905 7.93
180 15.06905 8.37
170 15.06905 8.86
160 15.06905 9.42
150 15.06905 10.05
140 15.06905 10.76
130 15.06905 11.59
120 15.06905 12.56
110 13.29748 12.09
100 13.29748 13.30

The same is illustrated in Graphical format as under;

%age Auxiliary Consumption Unit No.1 TPS
Muzaffargarh

16

14 g
'oJ

12 E
:;,
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u

8 >....
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QJ
tI.O

2 ~

-%age Auxiliary
Consumption

From the above explanation, it is clear that impact of change in Percentage

Auxiliary Consumption w.r.t varying load is critical. It is therefore requested that

impact of chonqe in Percentage Auxiliary Consumption with varying load as per

demand of System Operator may please be allowed to NPGCL regarding its

steam units.

o
150 100

Load (MW)

50 o200
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10.2 (c) Statement of the impact on the tariff, quality of service and the
performance by the licensee of its obligations under the license.

The proposed change is as per actual test carried out for the sake of tariff

determinations and approved by the Authority. It is rather rectification of

previous provisional figures.

Impact of the Proposed Modification

a) Impact on Tariff

It is pertinent to mention that the proposed amendments do not impact the tariff

determination in any manner.

b) Impact on Quality of Service

The Company certifies that the quality of service and performance of the

company under the license shall not be affected on acceptance by NEPRAof

this LPM.

v
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Generation Licence
Northern Power Generation Company Limited

INST ALLED CAPACITY (GROSS) & NET CAPACITY
(Northern Power Generation Company Limited)

Power Station Installed Capacity Derated Capacity Net Capacity after
MW (M\V) *Aux. Consumption

(MW)

Thermal Power Station Unit # 1 210 Unit # 1 200 Unit # 1 188
(TPS) Muzaffargarh

Unit # 2 210 Unit # 2 200 Unit # 2 188,

Unit # 3 210 Unit # 3 200 Unit # 3 188

Unit # 4 320 Unit # 4 300 Unit # 4 276

Unit # 5 200 Unit # 5 200 Unit # 5 182

Unit # 6 200 Unit # 6 200 Unit # 6 182

1350 1300 1204

Natural Gas Power Unit # 1 65 Unit # 1 50 Unit # 1 45
Station (NGPS) Multan

Unit # 3 65 Unit # 3 50 Unit # 3 4SI
Unit # 4 65 Unit # 4 50 Unit # 4 45

195 150 135
I

I Gas Turbine Power Unit # 1-7 Unit 1-7 Unit # 1-7 136.67

I Station GTPS)
(25 x 7) 175 (19 x 7) 133 Unit # 8 18.81(Faisalabad)

I
Unit # 8 25 Unit # 8 19 Unit # 9 35.72

i
Unit # 9 44 Unit # 9 38 186.20

J244 190

Stearn Power Station Unit # 1 Unit # 1 Unit # 1 49.83
,

66 50 I

(SPS) Faisalabad I

I Unit # 2 66 Unit # 2 50 Unit # 2 49.83

t 132 100 99.66

TOTAL 1921 1740 1624.86 i

* Indicative Figures only: These figures have been based on historic average auxiliary
consumption provided by the licensee. The net capacity available to NGC Licensee
for dispatch and other purchasers will be determined through procedures contained in
the Grid Code, applicable documents or the bilateral contracts.
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ANNEX 0 (3)

CDC/dEAT RATE TEST OF STEAM TURBINE UNIT t; HPS MLi.:AFFARGAF- Ii C+' 1 ,'·20H(LHV)

S. No.

uvrr AUXilIARY
CONSUMPTI()N

(kWh) sr» B

.l.
~.'...'.f.fe.,.• .;H",I.hllt) ~.Wl!

Time

UNIT AUXLIARY
GROSS GENERATION (kWh) CONSUMP10N

(kWh) SDE A

Meter reading Difference Meter Differencl!'

kWh kWh reading kWh kWh
kWhr---~----------~--------~----~~-----~----~~"

AT CDC

r------
47820960 ;!rJ;'

96000 47824128 :11GB ~;..._---
r.:)4000 47827824 ;)69') I l,L.-

gSOOO "7331256 343~

S5aoQ 47834t;~B 3437 1;>{12 l"

380000 ):F:!B

190000.00 686400
.----

11:30 137494000

11:00 137398000 -~--_--+------~__-

12::00 1)7585000

'2:30 137683000

1377780001:00

Steam Turbine at CDC· Total based

on 2 hours readings

Hourly Average at CDC
--.-.-~------~------~

AT 50 % MeR

8~ 03;00 138048000

9\ 03:30 138104000

10 04:00 138160(100

11 04:30 138215000

12 05:00 13,82"110eo

5940.00

f-
71HH Of)

~ __ t-+- -+ ~ +-_47_6_4_70_9_6-+ ~i_>'. 'e,,'

56000 '7850000 2904 I:· .<., , _".
~--+-+------------+-------~--5-6-O-00--+-4-7-8-53 ',-6-e ~ L~o. /4'.' -,,-:[ 01~:

56000 47856072 290. I :;~~:;,. :,.

~ __ 1- _J -t __ 55_O_0_O__ +-_47_8_5_89_7_5-+ 2_90_4__ ,~i:'__il:__' .,

14

Steam Turbine at 50% MeR· Total based
00 2 hours readings

223000

Hourly Average at 50% MeR 111500.00

,--
P,!, 9937.60 1067125

CV61uill

J '['

l Heat Rate on Heat Rate on Net

; cv H~','''. :":""P'" ,+_G_ro_s_s_O_U_'P_U_'~ __ N_.'_O_U_'P_U_'-t__G_ro_s_._o_u_tp_u_,+ o_u_t_p_ut__ -t

I jLHV) Btu kWh kWh BtufJ<'IJh BtvlkWh

I _

96000_0Q 89400

94(100.00 9580,18 10493,8185816

95000.00 88400 959849 10315,12

950'01),'00 9613.33 10467.5787080

3ROOOQ,OO 9683.'34 10492.48350696

175810.00 9683.34 10464.90'90000.00

1522

,. '~-l.. 500000C 49136 1016191

. L' ,,' .1:. -t,' S6_G_0_0._OO__ -+ 49_'_OO__ -i1--__9_38:,_2_6_3__ -t __ 1_06_3-,6_'_B__ -j
'-,,1'1'. !,)60VUO{.l 49400 10026.47 '136504I-------+-------+--~---+------~

.. 1 ';~(")(;_O,'_' __ +-/ 4_8_1_36__ -j:--_1_0_5_'6_.9:,_4_-t '_20_5_0_8_9_-1

,.':':j_' _96_0_72__ -+ '_0_02_7_. '_7_+ '_14_0_'_2_7__ -1

.. 1, son 'Jo! 981396.00___ . -'- __ ---L ~ _J

14.931 11581.47

13786

14.732

58.669 i

29,331 10027.17 11328.01

Note.

For MeR Au)(i!!ries Side A and Side a to be added Taleri T;)be well total Consurnpt.on to be sub. ;jC:.,.,j

~dded for calculation of net gererar.on
For 5(, % MeR Auxiilries Side ,il, and Side B to be added Taler! Tube weli total Consurnpnon If) be $l:b':." I.·:;

be ")::ided fcH calculation of net gereret.on



ANNEX E (3)

CDC/HEAT RATE TEST OF STEAM TURBINE UNiT;;:2 TFS MUZAFF/ ...RGARH ON 30-12-2013 (LHV)

UNIT AUXILIARY
CONSlJMI-'Tk)N

.1o,Wh) SUE B

UNIT AUXLIARY
CONSUMPTON

(kWh) SDE A

GROSS GENERATION (kWh)

S. No.
Time

Meter reading Difference Meter Oiffere~:~-: ~ ..e-;;'-J~-.'~~'~I~IIr..~
kWh kWh reading kWh kWh ,,~.HjHlg kWhI-__.L _l -L .L -'.___ "VO/tl

AT CDC

AT SO % MeR
,------,----,----- --_.

03:00 8123000000 f274-1."· 281001(,0
f---1I-------+------f-----f----j----+---t- ..----

03:30 8123053000 53000 63750720 2904 28102BOr) A.II()

04:00 8123107000 54000 63753624'0 2904 2510,':>4';/3 ~,1f~5

04:30 8123161000 54000 63756792 3168 2810860B"
05:00 8123214000 53000 63759432 2540 28111512'2

Steam Turbine at 50% MeR· Total based
on 2 hours readings

214000 1161613

I ':'J "'''h, I
I

- ·t···_,·

j_

r otat
AIJ~llIary

Aftet telleri

Share

FuEL OL CONSUMPTtON
(Tons)

Heat Rate on
Gross Output

Heat Rate on Net

Output
G(OSS OutputrUt"1 k,pul Net Output

Meter reading Difference
Tons Tons

(UIVj kWhi! !IV! Blu kWh Btu/kWh BtulkVolh

--+-_3'_61_72_2-+- __ -+-__ -~=_-_-·-+f----r-----t---t----+-----l
3176.261 14.539 17:',6-'OU -i'.7/r.,,/556658883,14 53000,00 47456 10503.00 11730.00+----f----+-----~-r_--".~.--+-----,-----t_---+-:----_1----_\

14_932 1736i 00 :5c~'-:1;,8! 571705787.40 54000_00 47928 10587.14 1192843

14561 1736700 ::'.B21G87 557501203.48 54000_00 48192 10324.10 11568_34

1736700 3827GB? 565350097_56 53000,00 47456 10666_98 11913.14

3191.193

3205_754

3220,52 14_766

_____ +-_58_7_9_8_+-_"_3_6_1_01_1 --l__ 3.e_?_;_6_8_'-+_'_2_5_' 2_'_5_97_,_.5_8/__ 2_'4_0_0_0._00_+__ '_9_'0_3_2_+ __ ' 0_5_'9_._70_-+ __ '_'7_8_4_5_0_-1

,'25607986j '07000,005808.00
f---1I-------------f-----f----j----+---+--- ....,....---_ ..

5676,00 1189980Hourly Average at SOO/o MCR 107000.00,4 29.40 1736"100 95100,20 10519.70 11836,02

Note tatert share in Auxtturtes is added for calculation



CDC/HEAT RATE TEST OF STEAM TURBiNE U1'.;:1 Ii 2 ! 1": Mil/i,! f {, ;"',J;I>" ON 30-12-2013 (HHV)

ANNEX E (3)

Difference
kWh

UNfT AUXI IAWr
CONSLJ~f->l •. )N

(~YoAt) Sll[ to
GROSS GENERATON (kWh)

S.No.
Time

I
MeIer I 01"'"",,,

readIng kWh ~VIJI
_ -"---___j'----,_

Meter reading

kWh

AT CDC
~--'----------'-------'-----'------f'-

6372300011:00 8122367000

9200011;30 8122459000 637261f-~8

91000 6312933612:00 8122550000

9100012:30 8122641000 63732504 , .

,',:',' I"

f---+--H-O-u-rt-Y-A-Ver-ag-_e-_-(A~)~a~t~C~D~C~~~~:~1~8~2_5-0~0~.0~0~:~~~~~~~~:~~6-3J-6'-0~_!

91000 63735C?;'1:00 8122732000

Steam Turbine at CDC - Total based

on 2 hours readings
365000

AT 50 % MCR

03:1):i 8123000000 63747816

03:30 8123053000 53000 63750720 :'904

10 04:00 8123107000 54000 63753624 7404

11 04:30 8123161000 54000 63756792 31tiS :'(::;:!; •. '

12 05:00 8123214000 53000 63759432 2640 ;'1':111','.-'

Steam Turbine at 50DIo MeR - Total based
214000 1161613

on 2 hours readings

,. Hourly Average at 50% MeR 107000.00 5808,00

i FUEL OL CONSUMPTION I
(Tons) cv nlll'l)

I

t:··;11 j-.'i."'oI\,J'( !
AI/.,h,try

An'!'! 1~1I(~fI

';,'"" ..
fllu

Meter reading
Tons

!tilIV)

----+--~'- "-1 I
18'4'0\i'i "" -, ,.1 ,:'''::.

-i- ++ +_'_"'_',_' f- ;':.014.-,', ",.' ",H

____ -r+ +-1-"-14/"0 II t I.'1_'~~_',_0+-----+-------+-----+_----_l

:::::::: .1-._.'. ::-I-~4"':,~}:-f
----+-----+--,-8-'-'7-00-- '''''',' '" r ,~~~~;,~~
---~------~---- ------~------~--

Differen~:_LeH"Tons (HHV,
__-'- .L_ __

~1996.693

3019.723 23.03

3D43.829 24.106

1066.955 23126

}O90.389 23.434

93.696

,.f,(lO fI[.' 111"" 40 46.85

'j"; 722
f --

';! 76 261 14.539

1<,1 193 14.932

,,::,;C, 754 14.561

'./.'052 14.766

58.798

I
Btu/kWh 8tulkWh

Heat Rate on
Gross output

Heat Rate on Net

output

1814700 3'<'~i<" :,'1_._---
J~i~'j'.1I.d ~e:~,4Dl;..'4 35-----

~·?OI41~33 97

18147.00

1814700

18147.00

29.40 1814100

Gross Output Net Output

kWh kWhiL --' -'- ---'-_

9200000 85664 10014.76 10755.49

91000.00 84664 10597.87 11390.98

91000.00 84136 10167.02 10996.47

91000.00 84664 10302.43 11073.43

365000.00 339128 10269.82 11053.30

182500.00 169108.60 '''269.82 11083.07

,,:;000.00 47456 1097472 12256.83

5400000 47928 11062.64 12464.17

5400000 48192 10787.78 12087.90

53000.00 47456 11146.07 12448.19

214000.00 191032 10992.17 1231377

107000.00 95100.20 10992,17 12367.61



ANNEX F (3)

CDC/HEAT RATE TEST OF STEAM TURBINE UNiT #-:; TPS MUZAFFAPC!\h:fi Co'; {11-2014 (LHV)

UNIT AUXI\JAAY ,"m AUX. IA"Y I _I TD'" FUEL OIL CONSUMPT toNGROSS GENERAl ION CONSUMPT ION rO'l',UMPl ION IT ....u•.,,, 1 ub., AuJ: .... ty CV Btullb ell Btu,1b Fucllnput Gross Output Net Output
Heat Rate on Heat Rate on NetT_

(kWh)
(kWh) SIDE A /kWhl ...n)l h I .....u r~""".. f.!lN hllen (Tons) Gros$ Output Output

S. No. I !:.h;ue---I 'Mrt.er
Meter reading Ditfenence "",., Dift'en=nce om"r.,,, ..~ ! I Meter reading Oirference

Btu~k;:___ kW~ L_ jLHV) tlHVI kWh k_ B1u1kWh Btu/kV\lh
kWh kWh Radiog kWh """' I Tons Tons

j

ATCDC

10:00 8801195000 90812040 ,... " :,,' 13711.95

10:30 8801287000 92000 90814944 2904 ;!",~:;:,..- 13734.96 23.01 1730: 00 "<81:<H:·l 87769319149 szoonoc 86192 9540.14 10183,00

11:00 8801379000 92000 90817848 2904 i'I-:::/I",'/; 13757.96 23 ln07'J(\ !;t',1 :L~· f_, 1 e"f7311l51 60 92000.00 85928 9536.00 10209.85.-
11:30 8801471000 92000 90820752 2904 77':4:'","' 13780,91 2295 ,r;O:/TJ ';":3'11;: P"S,W455214 ')200000 86192 951527 10156.45

12;00 8801562000 91000 90823656 2904 77:,)4',';,;.: 13803.95 2304 173ii~ 00 "lAU'} 5 ~ ,,7883751117 .0;"100000 85192 965756 1031596

Steam Turbine at CDC -Total based on
367000 11616 92 17::'·0-200 -',€'I:":'!,1 :,;-',(1',:'4'00640 3r.l000 00 343504 9561.98 1021603

2 hours readings

Hourly Average at CDC 183500.00 5808.00 5940.00 .199.i!'. 12147.75 46.00 t 7302{J(I .-<tll :~-1 [,1 1754623503.20 1R3500.00 171352.25 9561.98 10239.86

AT50%MCR

02:00 8801818000 90833952 77356'/!<) Dtl6953 I
02:30 8801874000 56000 90836592 2640 77359/;'/,(; ".,."~>: ',313842 14.57 173020D J(;lj:1 [;1 tJ~)~,5-i9n f)1l I :..>600000 50456 9924.25 11014.70

10 03:00 8801927000 53000 90838176 1584 173f)..::;:>{jl) )'ji:·.l ;369793 13.73 1730200 38n:1 61 -"'7371697172 S';OClO,OO 48512 988145 10795.52

11 03;30 880198JOOO 56000 90840816 2040 7736!'--:-__' /'11,;) 1:~912 26 14,33 173020(1 3AB] G1 ~4660JJ{j5 24 5()00000 50720 9760,77 1077688

12 0(:00 8802038000 55000 90843456 2640 77:tR7840 :!r-~'\ !:VJ:'70J 1477 1730200 )813'J fi1 '>13338"':71"-'6 5:;OOO.C(l 49720 1024339 1133119

I
.- 1---- ~--"

13
Steam Turbine at 50% MeR - Total baaed

220000 9504 11()/Ji' 57.4 1730200 3RD3f_;1 218946488008 22,~JO[',OO 199408 995211 1097983
Of! 2 hours re~dlngs

14 Hourly Average at 50% MeR 110000.00 4752.00 5544.00 353.90 10649.90 28.70 1730200 :iRl.13 !'i1 1094732490 110000.00 99350.10 9952.11 11018.94

Note aten share in AU)olriries is added for calculation



ANNEX F (3)

CDC/HEAT RATE TEST OF STEAM TURBINE UNiT It 3 H'S M! '/1\, f-M-?(Jd',H ON 01-01-2014 (HHV)

Meter reading Difference
kWh kWh

Mp.ler r~)':;;':;~~:'~~'
reading kWhJ._ IoWlI

UNIT AUn JAHY
CONSUMP1.m

(Io.Wt.t SUE A

GROSS GENERATION (kWh)

S. No.
Time

AT CDC

10:00 8801195000 90812040 1
10:30 8801287000 92000 90814944 ;'rE)4 I

[---+---'-'-'0-0----11---88-0-'-37-9-0-00-+--92-0-0-0-+--90-8-'-7B-.-e'--:-,,_,!:.. t

f----+----;-:-::-:--__J'---::-:-:-:~-;-:-::-t--:~-:-:-~-+--::-:_:_~6_7:_:__t-_-··--I;-I:,·.'.-,C-.·:-,_-.---·-I!··- ~.
Steam Turbine at CDC - Total based on 367000 -
2 hours readings

Hourly Average at CDC 183500.00 s~-;;_~~-- r
~ __ _L -L L- L l

AT 50 % MCR

'.~I..!
f"..d'PtJ,WI.

'2

02:00 P801818C"O 90833952 n'~f,f,,",-: I
02:30 880187400'::: ~-5-6-DD-O-+-9-0-8-36-5-9-2--+--26-'-0--+-~-;~>'s.,>'. ','~ r

f---:-~-+----:-:-::-:---I- ::~~-9-;:-~:-:-:--1r--:_:-::-:-+_:-:-:-::-:-:-:--+--::-':-:--+';::~,~~~::l
t

04:00 8802038000 55000 90843456 2640 ~'~:~~'_:::\~O.!..
5teamTurbine at 50% MeR A Total based I13 220000 9504

[-_,-.-+-0"_, _2-h-OU-:-~~_:-dy-in-:-:-er-.-g-.-.-t-5-~-V'-M-C-R+-l-10-oo-o-.o-o+-----t--4-7-5-2.-00+--- .._,.

lIN.!: ,AUJ(l U\..f.!Y
['o~r..tJMP r.)~

IlrVP,) :.;111 B

Tolal

Atlloll.uy FUEL OL CONSUMPTION
Allt':'r teuen (Tons)

StJdW

Net Output

l'rHl'!'Il'!'fI'"

I "<0" Output

j---------t--~--+__-~
\ kWh

,------'--------'----'------j

Heat Rate on
Gross Output

Heat Rate on Net

Output
CV BIIII. , "r'.lltlpq,

Meter readingl Difference

Tons f Tons
rlHIVj 1.!Tu kWh BtulkWh Btu/kWh

13711,95

46,00

'; !:-:-::-:-:-:-+--:-:_~:-:----11---::-:-~-:-:-+--::-5-:-:-::-~
[. 91000.00 85192 10078.98 10766,12

.w 1 3'510UO,00

lH;"a92G,_d __'_8_3_5_0_0._OO_--,-_17_1_3_5_2._2_5__j__ 9_9_7_9_,2_3_--,-_1_06_86_,_70_-l

1373-4.96 23,01

13757.96 23

13780.91 22.95

, 3803.9S 23.04

92 343504 997923 10661.82

':'::' ,.,,! -;;;;c-l ," I '",'c" 1,"0. oo soase '"'' " .. :' "-::-~-~;-:-:-- ~;:- ::::,:1,:" j- :::::~::SJ~--:-:~-:'-:-.:-:-+--:-:;-:'-:--f--:'-:::'~~'-:::':'-~-+I:::-_:_:_:;-:-.~_;--l

57' 180S7(l[) ':\":"~::7e - 22000000 '99408 '0386.39 1145895
------r------+------~----__1

28.70 IBO~ll 00 I;.', 1142502865 110000.00 99350.10 10386.39 11499.77
- . -~----- -----'--------'--------'----------'



ANNEX G (3)

CDC/HEAT RATE TEST OF STEAM TURBINE UNIT;; 4 TPS MUD,! F/,RC,ARH ON 02-01-2014 AND 03 Ul-)014 (LHV)

UNIl AUXIUldn
1111! (It! CONSUMPTION I Heat Rate on NetHeat Rate on

GROSS GENERATION (kWh) CONSUMPlIiHJ
( 1 nn -;) CV Btu/lb CV Btu!lc,g fuel Input Gross Output Net Output Gross Output

Time ,,",WII)
Output

S. No.
<~---- -- IMeter reading Difference Meter I OJ tf '_~I'-"!l;_~' M.~r:r !"·.,,j,nq Intference

(lHV) II.HV) U'U kWh kWh Btu/kWh Btu/kWh
kWh kWh reaci ng kV/tl I.\'ltl 1,))','; Tons

L

AT CDC

10:00 842894400 751B~);;;;'·~"L'__ .~ .1

10:30 843030000 135600 7~ 19!:>40;J
" '". ?78 17290.00 :;.)310,- \i., 1:..".;_/:i~,'~141'j I: 135600.00 123100 934048 1028895_._ .._---_--_--- --

11:00 843165100 135100 752071()O .; i:,U 17290.00 3810-;- I'.; 1::',1t'v)(J2H1t').1G 1351(10,00 123400 9223.26 1009775
- .. ." ... -.,-------~

11:30 843300600 135500 75220300 -;:. SOtS 17290.00 3810', j r ,:'l/1'j(j0(14 ~'C ~35:-.00.00 122300 942558 10442.90

12:00 843438800 138200 75232901J .~1~)4 17290.00 3810( H. L'(i~:<, ;'"J4;!~',60 138200_00 125600 9155.38 10073.83

Steam Turbine at CDC - Total based on 2
544400 ',[If'C-':' .; e ie 17290 00 38107 1!~ :JU5~)O;'1124 01 54440000 494400 928558 1022466

hours readings

Hourly Average at cor 272200.00 25000.00 66.31 17200.00 '58107 10 2527535562.01 272200.00 247200.00 9285.58 1~.:z4.66

AT 50 % MeR

B4~,)---1
-'~-r--

02:00 845903800 75465100

02:30 845984000 80400 75473500 17290.00 381071G 82791283848 8040000 72000 10297.42 11498.79

10 03:00 846065700 81700 75482000 801)0 ><,4 .. -,OJ 17290 00 38107 16 84697160548 61700,00 73200 10366.85 11570.65

11 03:30 846146500 80800 75490300 8300 ,,1.:': 17290.00 38107 16 818383454 98 8080000 72500 10128.51 11288.05

12 04:00 846227700 81200 75498500 8200 ~\;1..- 17290.00 38107 15 83172459188 8120000 73000 10242.91 11393.49

Steam Turbine at 50% MeR - Total based I
13 324100

13:::~ r 17290_00 38107 10 :1::<>4992490,82 3241(;(..,)0 290700 10259.16 11437.88
on 2 hours readings

. :
14 Hourly Average at 50% MCR 162050.00 43.61 17290.00 3810',,6 1662496245 162050.00 145350.00 10259.16 11437.88



ANNEX G (3)

CDC/HEAT RATE TEST OF STEAM TURB!NE: UNiT /i 4 H'~) Mll7 i\F FI\RGARH ON 02-01-2014 .4ND nUl :0;·, liO iV)

t I ;""'. Output

UMI AU)';II !M"
C(i~JStJYljll{)'~

~JI', CH! CONSUMPTION
( r(Jrl!.j

Heat Rate on Heat Rate on Net
Gross Output Output

GROSS GENERATION (kW/l) CV Blullb Net Output

S. No.
Time

r
Meter reading Difference M!~IPr \ l.idt.,p·'''f' 'I.·ro-·r 't,'oadl nq I Difference

(HHV) ~Whi I,,,'. I (HHVI rn., kWh Btu/kWh Btu/kWhkWh kWh readIng ~d/tlIi "vi!! Tons
I

AT CDC
.

10:00 842894400

10:30 843030000 135600 7:",1~~~"V\ ! :'':'' ??8 1804100 ':"-":' ",',", Hi 00 123100 9746.19 10735.85
- -'-

11:00 843165100 135100 ,":-?i.): 1'1', I :.:.' t',g 1804100 I ; "::, ':rj(i 00 123400 9623.88 10536.35

t ~
11;30 843300600 135500 ,S2203(JO :.1)6 1804100 ::~. 71'.;; \;', il' I 1 :,5~,OO 00 122300 983498 10896.49I

j

12:00 843438800 138200 7::::~:,~!fy.')(· I . " ' Vj.~ 18041.00 3:,/':" ':..'; 1:·.~:-'DO00 125600 955305 10511.40
-- I

Steam Turbine at CDC • Total based on
544400

J;;~;"""
~; 18 1804100 :',9/~~:~.-,!; .l···t!. 4944006 2 hours read; ngs

S444(JO 00 9688.91 10688.77

-_. -

Hourly Average at CDC 272200.00 66.31 1804100 39:'C:' ',ij 2637320362.88 272200.(JJ )/.7200.00 9688.91 10668.77
- ".-

',T 50 % MeR

"j ._---_.
02:00 845903600 75465100 ,;.

-_ ..-.___ ._---- --
02:30 845984000 80400 75473500 :',.\ij,; ',,"""'" '. 1804100 391h: ,',' Hl,' 'J,~,f, ':,~, 80400.00 72000 1074470 1199825- --.-.-~ ..-- ..--

10 03:00 846065700 81700 75482000 H:,(ii) : ! ,'~' 18041.00 39;6) ·'.i-j':\"'6C;'~,(_} r,~, 81700.00 73200 10817.14 1207323

11 03:30 846148500 80800 75490300 I-l~';O() .' ~ >1;' 18041.00 3976:' ,I :',1 808(» 00 72500 10588.45 11778.35
------ .... -- --~ ---.~--

12 04:00 846227700 81200 75498500 H?(X'o !)',:' 19041.00 3q7G/ H, 'ti',[(, ,'~";':. 81200.00 73000 10687.82 11888.37
...

Steam Turbi ne at 50% MCR . Total based
324100 :';'~~4:i-:: i 18041.00 2,8/f,,' •.; '. i 3241CO.00 290700 10704.77 11934.6913 on 2 hours readings !

r
43 61114 Hourly Average at 50% MCR 162050.00 16700.00', 18041.00 39:'\',:' ',\, 1734707621 162050.00 145350.00 10704.77 11934.69



CDC/HEAT RATE TEST OF STEAI'v'I TURBiNE UU: ~

S. No.
Time

GROSS GENE RAT ION

(""")

UNIT AUX!L!Af.!,(
CONSUMP I ~_JN

f~lNh}

Meter reading DiI"I'erence

""" kWh
reading kWh tWh

ATCDC

14.00 3218601960
~--~----~----4--------+------4-----~r

14..30 3218696460 94500 1030J')",:-0':',

15.00 3218787180 90720

15.30 3218874120 86940

3218964840 9072016.00

Sturn Turbine at CDC· Total based
on 2 hours re~dings

362880

Hourly Average at CDC 181440.00

AT50%MCR

I~1030::Jtinf,'- i
1---1--------1-1----+--52-9-20--' lD303~:::~)I;:', j'

52,20 ''''''_'''_''6_''+--,_,~," .•.•..
52920 1030402£i:;8 .,'

~-+------I1-----+---5-6' 1030408""

17.00 3219093360

17.30 3219146280

10 18.00 3219199200

11 18.30 3219252120

12 19.00 3219308820

"
Steam Turbine at 50·,4 MeR - Total b~sed
on 2 hours readings

14 Hourly Average at 50% MeR

215460 'I
1---I-------------+--,-07-7-JO-,-OO+----+-,-0-39~_-~~ .

NOTE

liN" AI})!UI)I,I1":

"',',<;l,'I' II')"":! '..>1 At

l._"'_'

HOUrly values could not be taken for Starting Transformer mete' The-measurement sea!...of nH''''' ""·t,,, I.,! "

MWh. Therefore This reading after applying multiplication (264000) comes out 10 Q.09xl'l)olO(l()k'.'.'"I,

29464 kWh for 50% MeR

ANNEX H (3)

" s , -L~i I .: (LHV)

f I)I! <)11 CQNSUW>T ION

(Tons)
""p',l

He<ll R<lte on Net Efficiency on Net
Outpu1 Output

CV BIu/1b

DitTeran"e
Tons

(lHV) Btu/kWh %

1'.).4".\"

23.89 17274 DO .. ~~, .:14 10352.00 32.96

23.98 17274.00 .~:' 90 10858,01 3143

23.99 17274.00 )247 11307,20 3018

2425 1727400 'r, ". :<::152 10980.26 31.08

l_

!:Ie 11 1727400 )383 1086426 3141

48.05 17274 00 183U04]i!:'J ',j , ~. \ <4 ~ (, 10086.22 33.83 10887.16 31.34

I ,
1s 73 1727400

I
3014

i I 1"1,.1 12552.44 27.18

156 1727400 ,.",:,;." r ,' .. ,,'_ 3039 1244870 27.'"

!·,68 17274.00 ,.'''' 1
_:~~:_.,, 3D 24 12512.54 27.27

1 ~'. 1\9 1727400 ,:, 3197 11749,47 29,04..t-~ , -,~... i -_,
17274,00 ~:l,,' i

l-
:1069 12304.79 27,73

J ..~. ~.~_.
31.45 17274,00 119i1-;870lJO! 10; :JO 't:n,'~.~:~._ 11117.49 30.69 12342.15 27.65

!dl"'l'nce in kWh Average rt'Jd"'I'"
, ~~'\Nlj_ After deduction ot coroov 11"

i
l(lq •., " ..~



ANNEX H (3)

CDC/HEAT RATE TEST OF STEAM TURBlfJE UNiT -:::, iI'S MUZNF MiGP·P:_J ON 13-01-2013 IHHVi

r
(I~..JP AUA:IUARY/

C0N:-;UMPTION i rUT AL FUEL OIL CONSUMPTION
II-.VlIl) SLJt.Hli} !',IIXILLIARY (Tons)

I f.ln·.lr"rrl.'1 :

UNIT AUXILIARV
CONSUMP TlON

(k'h'h)
<" Net Output

Heat Rate on Heat Rate on Net
"1(1) ut

Gross Output Output

,:"°Jh kWh I Btu/kWh Btu/kWh

GROSSGENERATION (kWh)

S. No.
Time

Meter reading Difference Mcter--- r Olfh'r"!l,

kWh kWh reading kWh i I- \,."J[!f.-_~ ___J. ___j _j___~_ ..J..
Meter reading

Tons

AT CDC
...

14.00 3218601960 1r/~(!',:1,,;,',' 15796 44

14.30 3218696460 94500 HHi ' " ~~,.::.:I; : \. 15820 33 23.8" .S/Se5 10042.57 10798.46

15.00 3218787180 90720 1 O:::',O:',f-;:'·).:':, 15844.31 zs.ss P4105 10500.42 1132629
- ..

I
15.30 3218874120 86940 1()~)(rJJjijA·:·". 15868 3 2399

-~ t-
80798 I 10961 53 11794 86

1S.00 3218964940 90720 1,nG~i, '.;;,1.:.', 1589255 24.25 84105 1061865 11453.82
-1

Steam Turbine at CDC· Total based
362880 96.11 336893 1052122 1133281

on 2 hours readings jf---. iI Hourly Average at CDC 181440.00 1299375 I'}·t-l 1 J _1 ·i ~I 15 48.05 1 'lOW.'i, ~"I'-. J I) 1 1 Jll·I-.l(l ')0 168091.85 10521.22 11356.71

,I 50 % MeR

10::W3H i'~·~,':'~-I -f r --
17.00 3219093360 15928.31

102.03',l;?';:'·-·; 1.___
-

17.30 3219146280 52920 1 15944.04 15.73 47722 11807.81 13093.01

10 18.00 3219199200 52920 1030397760.-1 • \ 'l'- . 5959.64 15.6 ,'; '.: 47723 11710.23 12985.60

11 18.30 3219252120 52920 103040;'", "i '.';()75_32 1568 47723 1177028 13052 19

12 19.00 3219308820 56700 10304(l81'",~, "'9121 1589 51502 11/32.72 1225621

Steam Turbine at 50% MeR - Total based
215460

-)
629

I I
194670 11596 97 12835.4813

on 2 hours readings I
14 Hourly Average at 50% MeR 107730.00 t 103:l5.00 I ,"/·1' ..·1 ! ',·1 31.45! 1 ~·.1 'i :1·1 1 ·1 1 ~1 101'730 .00 97040.36 11596.97 12874.45_.



CDC/HEAT RATE TEST OF STEAM r !H-'fW;! I Ir;!' !' , : I

S. No.
Time

GROSS GENERATION (IoWI\);
I

AT CDC

14.00 2352199500

8GJ4014.30 2352286440

15.00 2352373380

2352460320 8694015.30

2352547260 86'34016.00

Steam Turbine at CDC· Total based on 2

hours readings
347760

Hourly Average at CDC 173880.00
-
.r: 50 % MeR

17.00 2352842100

17.30 2352895020

10 18.00 2352951720

" 18.30 2353004640

'2 19.00 2353061340

Steam Turbine at 50% MeR - Total based
13

on 2 hours readings

14 Hourly Average at 50% MCR

52920 91·'1-'-,·1 ..1' I

f--__ + ---" -+ -+ __ s_6_7_oo_-+_914JG'lf1
52920 9143;",:"l',il.

f----+-------~------+--2s-,69-72-04o-O-+--9'-4.3.-81C-.:'-el

I

c___ ..L -'-_1_0_9_6_2_o_.0_0-'-- I ~;"6 c,'

14fi4] su

'_. , -~:

INI,·(.i! /.I··',APii ON 16-01-2013 (HHVi

: ',;t,~j (':;(:(",'1,

". ",.! ,,~ I' t I' j~. lolA!.. FUEL OIL CONSUMPTION
~'I C~',.".'.. ~ .,,', ,,', ~J ;AIJ)(Il,I.IARY (Tons)

In ..,·q

: ,~., .r .., ';\~f

Mete< readinq I Difference I~Wh
Tons Tons

iHHV.'

7500.784 T
7524.073 23289 1

.L.
7547.234 23.161 ,

<-
7570363 23129 i
7593.574 23.211 I

~
92.79 1~ 1 ' f; ~I~j

\'.4 "" 1"'001.90 46.40 1 ("11 ' /~ 'v;
..

ANNEX I (3)

...."r Hea' Rate on Heat Rat. on No,
".', (illtpul I r~t Output Gross Output Output

. "" - 1_'""_' _k_W_h __ .J __ B_'"_f_kW_h_..L __ B_'_"f_k_W_h_-I

... , ...
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National Electric Power Regulatory Authority
Islamic Republic of Pakistan

Registrar

NEPRA Tower, Attaturk Avenue (East), G-5/1, Islamabad
Ph: +92-51-9206500, Fax: +92-51-2600026

Web: www.nepra.org.pk. E-mail: registrar@nepra.org.pk

No. NEPRA/TRF-304INPGCL-20 15/14377-14379
October 19, 2016

Subject: Decision of the Authority in the matter of Motion for Leave for Review filed by
Northern Power Generation Cu.npany Ltd, (NPGCL) against Authority's
Determination for FY 2014-15 to 7016-17 [Case # NEPRAJTRF-304INPGCL-
2015]

Dear Sir,

This is in continuation of this office letter No. NEPRA/TRF-304INPGCL-2015/832-834
dated January 22, 2016 whereby Determination of the Authority in the matter of Tari ff Petition
filed by Northern Power Generation Company Ltd. (NPGCL) tor the Determination of its
Generation Tariff for the FY 2014-15 to 2016-17 was sent to the Federal Government for
notification in the official Gazette.

2, Please find enclosed herewith the subject decision of the Authority (12 pages) in the
matter of Motion for Leave for Review tiled by Northern Power Generation Company Ltd.
against Determination of the Authority dated 22nd January, 2016.

3. The Decision is being intimated to the Federal Government for the purpose of
notification in the official gazette pursuant to Section 31(4) of the Regulation of Generation,
Transmission and Distribution of Electric Power Act, 1997.

Enclosure: As above
1jX. )(

( Syed Safeer Hussain)

Secretary
Ministry of Water & Power
'A' Block, Pak Secretariat
Islamabad

cc
I. Secreta ry, Cabinet Division, Cabinet Secretariat, Islamabad.
2. Secreta ry, Ministry of Finance, 'Q' Block, Pak Secretariat, Islamabad.



• Decision of the A uthority in the matter of Review Motion filed by NPGCL
No. NEPRA/I'RF·304/lVPGCL·20/5

petition i.e. maintenance cost of railway track, working capital, isolated auxiliaries etc may also be
considered and allowed. The Authority directed the NPGCL to submit the documentary evidence
in support of its claim.

5. Issue-wise Discussion & Decision
5.1 The issue-wise discussion, findings and decision of the Authority is as under:
6. Reduction inCapacity Price

6.1 The Authority considered the submissions of NPGCL with respect to the above issues. In
accordance with the provision of Regulation 3(2) of NEPRA Review Procedure Regulations 2009
"Any party aggrieved from any order of the Authority and who, from the discovery of new and
important matter of evidence or on account of some mistake or errorapparent on the face of record
or from any other sufficient reasons, may file a motion seeking review of such order." The
Authority observed that all the above issues pertaining to 2.l(a) above has already been discussed
in detail in the original determination dated 22.1.2016 and no new evidence / justification /
rationale is provided by the Petitioner which requires review for modification in the Authority's
earlier decision. Similarly no error on part of it has been found. The Authority has therefore decided
to maintain the earlier decision with respect to capacity charges allowed to NPGCL.

7 Miscellaneous Issues

7.1 The Authority further observed that NF'~SL requested for isolated auxiliaries, working capital, and
maintenance cost of rail way track which wa aut part of the original petition. The review can only
be requested on account of some error, Il<!W evidence with respect to the original decision.
However, the aforesaid issues were not part of the original petition. Therefore the Authority has
decided to not consider the same in the instant review. As regards the susrainabiliry charges the
Authority has already directed NPGCL to come up with mutual agreement with NTDC in original
determination dated 220d January 2016.

8 Reduction in Ener&;r Price Price

8.1 The submissions of NPGCL with respect to review of reduction in energy charges and decision is
as under:

8.2 Transformation and Switchyard losses
8.2.1 The Authority allowed 0.25% in respect of adjustment of Transformation and Switch yard Losses,

against the claimed 1.84%. The Petitioner claimed that the nameplate loss in capacity mentioned
by the manufacturer is 0.5% while the actual loss at site is 1.84% which is also endorsed by the
Independent Engineer. The Petitioner further claims that the Authority while determining this
figure did not consider losses due to various technical reasons, including part load operation, cyclic
operation and ambient site conditions. Going further. the Petitioner submits that this figure has
grown to 2.43% for the year 2014 - 15, therefore, the Authority may allow the same.

8.2.2The Authority considered the submissions of the NPGCL and documentary evidence produced in
support of their claim. The Authority c .served that the nameplate loss in capacity mentioned by
the manufacturer is 0.5%. The Authority CI \ .siders that the loss beyond this is on part of NPGCL
and cannot be allowed. The Authority has vherefore considering the nameplate loss in capacity



National Electric Power Regulatory Authority
Islamic Republic of Pakistan

Registrar

NEPRA Tower, Attaturk Avenue (Ea.,), 60511, Islamabad
Ph: +92-51-9201SOO. Fax: +92-51·2600026

Web: www.n.pra.org.pk. E-mail: ...glstrar@nepra.org.pk

No. NEPRAlTRF·304INPGCL-20 15/832-834
January 22, 2016

Subject: Determination of the Authority in the matter of Tariff Petition filed by Northern
Power Generation Company Ltd. (NPGCL) for the Determination of its
Generation Tariff for the FY 20t4--151Case ## NEPRAffRF-304INPGCL-20151

Dear Sir,

Please find enclosed herewith the subject Determination of (he Authority (36 pages) in

Case No. NEPRAffRF-304INPGCL-20 15.

2. The. Determination is being intimated to the Federal Government for the purpose of

notification in the official gazette pursuant to Section 31(4) of the Regulation of Generation,

Transmission and Distribution of Electric Power Act, 1997.

Enclosure: As above
...,....:~_ .. O\"\~

( Syed Safeer Hussain)

Secretary
Ministry orWater & Power
•A' Block, Pak Secretariat
Islamabad

cc.
I. Secretary, Cabinet Division, Cabinet Secretariat, Islamabad.
2. Secretary. Ministry of Finance, 'Q' Block, Pak Secretariat. Islamabad."
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12.4

Determination of the Authority in the metter of Tariff Petition filed by NPGCL
No NEPRA/TRF·JO.1/NPGCL·20/5

The Petitioner requested to allow Part Load Adjustment Charges as per the curves and
equations mentioned on graphs.

In order to analyze the claim of the Petitioner regarding part load adjustment charges. the
hourly dispatch data of TPS Muzaffargarh units 1-6, for the month of January. 2015, was
obtained which is as under:

Unit No. J UnitNa2 UnitNo. 3 UmtNo.o4 UnitNo.5 Unit No. 6
Tested Capacity 190 182.50 I 183.50 272.20 181.44 173.88
Gross (MW) !

Tested Capacity 175.81 169.108 171.352 247.20 168.11 158.89
Net (MW)
Operacion in - 62% of the time .740/0oflne - 80% of the ·85% of the - 76% of the - 96% of the
January. 2015 unit operated at time unu time unit time unit time unit time unit

102.4% of tested operated at operated at operated at operated at operated at
capacity 106.4% of the 105.1% of 44.5% of the 107.I%of 106.9% of the

tested the tested tested the tested tested
- 18% of the time capacity capacity. capacity capacity capacity
unit operated at
90.4% of the - 26% of the - 200/0of the - 15% of the - 24% of the - 04% of t he
reseed capacity time unit time unit time unit time unit time unit

operated at operated at operated at operated at operated at
- 20% of the time 94% of the 99.2% of the 40.4% of the 104.I%of 69.2% of the
unit operated at tested tested tested the tested tested
73.4% of the capaciry. capacity. capacity capacity capacity
tested capaciry

Uml4 remsined on out3ge for 27 days (8~ 7796)and aV8Jlable for only 0-1days (12.23%).

12.5 From the above. it is noted that, except unit 4, all other units' of TPS Mlgarh was
dispatched at more than I()()OAlof the tested capacity. As far as, unit 4 is concerned. it was
observed that 87.77% of the time (27 days) during the January, 2015, the .unit remained
on outage and was available for only 04 days. The above comparison for part load
adjustment charges was made by excluding the shutdown/stand by. periods of the units
and based on net tested capacity of the units. The Petitioner was directed to provide the
relevant documentary evidence in support ior part load adjustment. Accordingly the
Petitioner vide letter dated 17.12.2015 provided the same which were reviewed. The
Authority keeping in view the documentary evidence considers that the Petitioner's
request for part-load adjustment seems legitimate. Based On the OElV.l data and partial
loading curves the correction factor are being determined for part load operation of the
Petitioner's units 1-6 which are as under"

Correction Factors on Various loadmgs as Per OEM Data Provided b}t NPGCL

Unit 1 Unit 2 Unit 3 Unit .. UnitS Unit 6

%
Correcti Correcti

%
Correct

%
Correc

%
Conec

%
Correc

%
tion tion rion

Loading
on

Loading
On

Loading
Ion Loading Loading Loading

Factor Factor Factor Factor Factor Factor

100 1.0000 ]00 1.0000
100 1.0000 100 1.0000 100 1.0000 100 1.0000

1.0093 V95 1.0093 95

~1
. ~
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I
I

90 1.0002
90 1.0188 90 1.0188

90 1.0002 10 1.0002
85 1.0283 85 1.0283

,

80 1.0380 80 1.0380
SO 1.0068 SO 1.000B 80 1.00611 1--.

75 1.0003 75 1.0477 75 1.0477

70 L0057 70 l.0575 70 1.0575
70 1.0200 70 1.0200 70 1.0200

65 1.0129 65 1.0675 65 1.0675

60 1.0219 60 1.0776 60 1.0776
60 1.0397 60 1.0397 60 1.0397

55 1.0326 55 1.0877 55 L0877

50 1.0659 50 1.0659 50 1.0659 50 1.0451 50 1.0980 50 1.0980

12.6 The above adjustment of partial loading will be made, if the Petitioner's units are
dispatched on partial load as per instructions of system operator (NPCq. On the other
hand the Petitioner will not be entitled for partial loading, if the units are dispatch on part
load dueto various maintenance issues or in-efficiency on the part of the Petitioner.

13. Whether Revision in fuel cost component based on the latest heat rate test.

13.1 The Petitioner submitted that the units of Thermal Power Station Muzaffargarh have
been commissioned during 1993 to 1997. Since [hen the units are being operated on dual
fuel as pel their design till 2007. The routine maintenance had been carried out as
recommen~ by OEM, however these hid been deferred by NPCC most of the time due
to system cmstraints. Accordingly, as ~ natwll process. Heat rate of the machines had
been deterieated due to natural wear and tear, In addition due to shortage of gas, these
units were nostly being run on furnace oil which had not only adversely aff~cted the
loading capability but also affected the heat rate thereby increase in the production cost.
This in fact was recognized in the determination dated May 02 2006. However, the
company's delay to comply with the decision of the Authority is primarily due to financial
constraints and certain other reasons including but not limited to inadequate fuel stock.
non- availability of Gas. delays in major overhauling and annual Boiler inspections.
However. the heat rate of all units has now been tested by an Independent consultant
hired by USAID, under the grant available from USAID. besides other rehabilitation
works that has been done to recapture the loading capability of these units. As per the
directions of the Authority. Heat Rates tests were conducted by Pakistan Engineering
Services (PES) for block I, 2 and 3 of Muzaffargarh Plant under USAID Energy Power
Policy er the rehabilitation of the plant. The details of tested heat rates are presented as
below:
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