CENTRAL ELECTRICITY REGULATORY COMMISSION

Core-3, 5th Floor. SCOPE Complex, Lodi Road, New Delhi – 110 003

Tel: 4364911 Fax: 4360010/4360058

Ref. No.12/2/1/99-CERC



                              Date: 15.9.2000 

Sub:  Petition No.4/2000 – Operational Norms for Thermal Generation - Regarding
Sir

The commission heard the above petition on 09.05.2000 and constituted an expert group under the Chairmanship of Shri V.S.Verma, Chief Engineer CEA with members drawn from NTPC, NLC and Power Grid to review all the norms as already available in the draft, based on the submission made by the respondents and to arrive at agreed recommendations for the consideration of the Commission.  The Chairman, expert group submitted the report on 12th September 2000 without consensus on the various issues involved.   The three members of the expert group representing NTPC, NLC and MSEB (co-opted) submitted a separate report on 8.9.2000.  A comparative statement of norms in the draft circulated by CERC in Jan., 2000, recommendations of Chairman, expert group and recommendations of NTPC, NLC & MSEB members represented in the expert group on the major issues is enclosed.  

It is requested that the comments/objections from all parties viz. CPU’s, SEB’s & PSU’s, if any, may be filed immediately.  The original reports referred above may be inspected at CERC office during the office hours.











-Sd-

                                                                                                             (K.S.DHINGRA)

Encl.: as above.                                                                                   JT.CHIEF (LEGAL)
Thermal Operation Norms - Comparative statement amongst Draft circulated by CERC in Jan.,2000, Recommendations of chairman, expert group and Recommendations of NTPC, NLC & MSEB members represented in the expert Group

Sl.No
Particulars
Draft Operation norms as notified by CERC (January, 2000)
Recommendations as per CEA, (Chairman of Expert Group -September, 2000)
Recommendation of NTPC, NLC, MSEB 

(Members represented in Expert Group)

1.
2.
3.
4.
5.

A.          GENERAL

1.
Settlement Period
An hour or any other agreed period which was later clarified as to be 15 minutes to match with ABT recommendations.
Daily basis
Variable charges should be based on single normative heat rate for the tariff period and payable monthly. 

2.
Applicability of Norms
To be made applicable to central generating station.
To be made applicable to Central Generating stations.
Norms should be  applicable to all generating stations in the country, irrespective of ownership. 

B.          COAL/LIGNITE BASED PLANTS

1.
Margins/

Degradation factor for variation in Operational factors for existing units.
5.0%(4.5 + 0.5) Based on 4.5% for TG Island and 0.5% for Boiler Island.
Coal Based (Existing Units)

500 MW units = 4.25(3.962 +0.296)

200 MW units = 4.0 (3.712 +0.296)

Lignite Based Units

200 MW units = 5.25 (4.397 +0.813)

(Existing stage II units with water

lancing)
The prevailing norms shall continue for existing stations.

2(a)


Base Turbine

Cycle Heat Rate 

based on GCV of fuel


New Units
New Units
New Units




100%
80%
60%
50%
100%
80%
60%
50%
-Not furnished on a comparable basis with 

col(4).

- The normative value of Heat Rate shall be the guaranteed,/demonstrated value plus  a margin  as specified in # B 3. 



170 kg/cm2/

535/535°C
2000
2040
2100
2135
1990
2030
2090
2125




150 kg/cm2/

535/535°C
2040
2080
2140
2175
2025
2065
2125
2160




130 kg/cm2/

535/535°C
2080
2120
2180
2215
2065
2105
2165
2200




1.
2.
3.
4.
5.

2(b)
Boiler

efficiency
Boiler efficiency

=92.5 – 50A+630(M+9H)

                       GCV
For coal based units

Boiler efficiency

=   88.7 – 50A + 630M

GCV

For lignite based units

Boiler efficiency

=91.3 – 50A+630(M+9H)

GCV


For New Units   

For coal based units

Boiler efficiency

=   86.15 – 50A + 630M

GCV

For lignite based units

Boiler efficiency

=81.339– 50A+630(M)

GCV



3.
Degradation

Factor formula as per

C1. B-1.12.1(a)

Of   CERC

document
Applicable heat rate to be lower of the

Following two values:-

a) 1..05X Guaranteed Heat rate

b) Base value as indicated in table above
The factor of 1.05 has been revised as

Under :-

a) 1.04 for coal fired units with

super heater spray taken before H.P heaters.

b) 1.0375 for other coal fired units

c)  1.0495 for lignite fired units
For New Units, the applicable Heat Rate shall be Guaranteed / Demonstrated  Heat Rate at 100% load  plus  following margins:

NTPC – 10.284% including

0.205% for startup  and 0.8 % for  pipe insulation loss.

MSEB – 12.510%

NLC     -  10.323%



4.
Decrease in

GCV value of 

Coal/lignite

From ‘As received basis’

To ‘As fired basis’.
100kCal/kg
Nil


Calorific Value on  as fired basis. 

5.
Auxiliary

Energy

consumption
Different values for various types of plants/ systems.
All values decreased by 0.5%. Further 

adjustments on part load operations 

done away with.


To retain  existing  norms as per GOI notification 30.3.1992 and for lignite fired station 10.5%

6.
COD
As on PG test completion
Completion of trial run.


Completion of  trial run.

7.
Secondary fuel

Oil

consumption
1 ml/kWh for coal

3 ml/kWh for lignite.
1 ml/kWh for coal

2 ml/kWh for lignite.
3.5 ml/kWh for all types of units

Sl.No
Particulars
Draft Operation norms as notified by CERC (January, 2000)
Recommendations as per Report submitted by Chairman Expert Group (September, 2000)
Recommendation as NTPC, NLC & MSEB 

(Members represented in  Expert Group)

1.
2.
3.
4.
5.

C.
GAS/NAPTHA BASED PROJECTS



1.
Margins/

Degradation factor for variation in Operational factors for existing units.
3.5% for CCGT and 3.25% for SCGT.
4 % for CCGT as well as for SCGT. Additional margin of 25 kcal /kWh for CCGT and 40 kcal / kWh for SCGT on account of NOx control in the heat rate based on GCV.
 The prevailing norms shall continue for existing stations. 

COMBINED CYCLE OPERATION



2.


Base Heat Rate on LCV basis at ISO


New Units
New Units





100%
80%
60%
50%

100%
80%
60%

 
 50%
-Not furnished on a comparable basis with col(4).

- The normative value of Heat Rate shall be the guaranteed, demonstrated value plus  a margin  as specified in # C 6. 



Upto 50 MW and Less
1800
1850
1980
2080
 Upto 30 MW and Less
1719
1771
1891
1994




More than 50 MW and less than 200 MW.
1680
1730
1850
1950
More than 30 MW and Upto 50

MW.
1792
1846
1971
2079




More than 200 MW and above
1580
1630
1740
1840
More than 50 MW and Upto 100MW.
1672
1722
1839
1940









More than 100 MW and Upto 150

MW.
1694
1745
1863
1965









More than 150 MW and Upto 200 MW.
1625
1674
1788
1885









More than 200 MW and Upto 300

MW.
1533
1579
1686
1778


1.
2.
3.
4.
5.

3
Capacity Degradation factor
Year of Operation

1.

2.

3.

4.

5.

6.

7.

8.

9.

10.

11.

12.

13.

14.

15.
Natural Gas/Liquefied Natural Gas(LNG)

1.0000

0.9925

0.9850

0.9775

0.9700

0.9950

0.9875

0.9800

0.9725

0.9650

0.9950

0.9875

0.9800

0.9725

0.9650

                  
Naphtha Natural Gas Liquid(NGL)

1.000

0.990

0.980

0.970

0.960

0.995

0.985

0.975

0.965

0.955

0.995

0.985

0.975

0.965

0.955


YEAR OF OPERATION
CAPACITY   DEGRADATION FACTOR
The degradation factor should be based evaluated operating hours (EOH). 







NG/LNG
Naphtha/NGL/HSD







1
1.000
1.000







2
0.9925
0.990







3
0.9850
0.980







4
0.9775
0.970







5
0.9700
0.960







After the first major overhaul of the plant and upto second major overhaul, the installed capacity shall be determined by multiplying the first year installed capacity by Capacity Degradation Factors for the corresponding years as given hereunder.









YEAR OF OPERATION
CAPACITY   DEGRADATION FACTOR








NG/LNG
Naphtha/NGL/HSD







1
0.9950
0.995







2
0.9875
0.985







3
0.9800
0.975







4
0.9725
0.965







5
0.9650
0.955


SIMPLE CYCLE OPERATION



4.


Base Turbine

Cycle Heat Rate on LCV basis at ISO


New Units
New Units




100%
80%
60%

 

100%
80%
60%


-Not furnished on a comparable basis with col(4).

- The normative value of Heat Rate shall be the guaranteed, demonstrated value plus  a margin as a specified in item C 6. 





Upto 50 MW and Less
2800
2950
3175
 Upto 30 MW and Less
2622
2761
2973






More than 50 MW and less than 200 MW.
2600
2750
2975
More than 30 MW and upto 50

MW.
2778
2925
3150




More than 200 MW and above
2400
2550
2775
More than 50 MW and upto 100MW.
2597
2747
2971








More than 100 MW and upto 150

MW.
2622
2773
3000








More than 150 MW and upto 200 MW.
2533
2679
2898




1.
2.
3.
4.
5.

5.
Heat Rate correction for NOx control
CCCT

  using conventional combustor (other than dry low Nox) and steam/water injection for Nox control, Gross Heat Rate shall be increased as under:

Fuel                              N Gas/LNG      Naphta/NGL

Nox Emission Level         50 ppm               100 ppm

Max. heat rate Degradation,

In kCal/kWh,with

i)   Water injection           100                         50

ii)   Steam injection            75                         35
DLN combustor specified. For other combustor Nox control effects as per OEM guarantees
As  per  design/guaranteed  demonstrated values.



SCGT

  using conventional combustor (other than dry low Nox) and steam/water injection for Nox control, Gross Heat Rate shall be increased as under:

Fuel                              N  Gas/LNG      naphta/NGL

Nox Emission Level         50 ppm               100 ppm

Max. heat rate Degradation,

In kCal/kWh,with

i)   Water injection             70                        50


-do-
-do-



6.
Degradation

Factor formula as per

B-2.5.2.1(A&B)

Of   CERC

document
Applicable heat rate to be lower of the

following two values:-

a) (1.035 for CCGT and 1.0325 for SCGT)X Guaranteed Heat rate

b) Base value as indicated in table above
Applicable heat rate to be lower of the following two values:-

a) (1.035 for CCGT and 1.0325 for SCGT)X Guaranteed Heat rate

b) Base value as indicated in table above
   CCGT  

Gas firing –    12.45%   

Naptha firing- 14.95%

HSDfiring-      15.95%

SCGT

Gas firing –    12.28 %

7.
COD
As on PG test completion
Completion of trial run.


Completion of trial run.



