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Attn: CDM Executive Board 

December 24, 2009 

 
Response to request for review 
Xiaogushan Hydropower Project in People�s Republic of China 

 

JACO CDM has been informed that the request for issuance for CDM project activity 

�Xiaogushan Hydropower Project in People�s Republic of China� (Reference No.0378) for 

the monitoring period January 1 � December 31, 2008 is under consideration for review 

because the request for review about the following issues have been received from 

members of the Board. 

1. According with the revised monitoring plan, EGaux should measure the electricity 

generation excluding the consumption. The electricity-meter was located in the control room 

until October 2008, distant 450meters from the Switch Yard, where values of EGy are read. 

However, most of the reported values of EGaux until October 2008 (Monitoring Report Table 

3) are below the reported values of EGy. Clarifications are required. 2. Clarifications are 

required on how the reported values of ESplant and EGplant were measured and 

considered in the calculation of ERs and whether any maintenance/ calibration of the 

instruments were performed. 

JACO CDM would like to provide an initial response to the issues raised by the request for 

issuance as follows. 

  

Issue 1: 
According with the revised monitoring plan, EGaux should measure the electricity 
generation excluding the consumption. The electricity-meter was located in the 
control room until October 2008, distant 450 meters from the Switch Yard, where 
values of EGy are read. However, most of the reported values of EGaux until October 
2008 (Monitoring Report Table 3) are below the reported values of EGy. 

DOE response: 
Auxiliary meters (EGaux meters) are used for cross-checking purpose only and not used for 

Emission Reduction calculations except for being used as a backup when the main meters 

(EGy) are under abnormal condition1. The metering arrangements (type, accuracy class and 

location) of the EGaux meters are in accordance with the CDM monitoring plan and the 

national standard requirements (DL /T448-2000: Technical administrative code of electric 

                                                  
1 JACO CDM confirmed that there had not been any case that the main meters (EGy meters) record was 
found to be wrong in the past. (ref. Validation report paragraph 3.3.1.) 
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energy metering, published 2000-11-03 and implemented 2001-01-01). 

 

The metering arrangements of the project activity before and after October 2008 are 

illustrated in the PP response below. Initially before October, 2008, the auxiliary meters 

(EGaux) had been installed in the central control room of the hydropower station and after 

October, 2008 they were shifted to the 110kV Switch yard of the hydropower station. The 

main meters (EGy) are installed in the Heihe Switch Yard located 24 km from the 

Xiaogushan Hydropower plant, connected by 110kV double circuit transmission line. 

Therefore, the relation between EGaux and EGy is expressed by following formula. 

EGaux = EGy + transmission loss     ------ (1) 

The following table 1 shows the EGy(PG), EGaux meters data extracted from the monitoring 

report for the year 2008 (Table 3) and the difference between the two meter readings 

[EGaux �EGy(PG)] calculated by using this data.  

Figure 1 shows the graph of EGy(PG) and EGaux �EGy(PG).  

 

Table 1: EGaux, EGy(PG) and EGaux �EGy(PG) 

Month 
EGaux 

(MWh) 

EGy(PG) 

(MWh) 

EGaux - EGy(PG) 

(MWh) 

1 6910.2 7065.96 -155.76 

2 4131.6 4279.264 -147.664 

3 12579.6 12655.09 -75.487 

4 29673.6 29802.08 -128.48 

5 41923.2 41972.48 -49.28 

6 40332.6 40442.79 -110.193 

7 67234.2 67175.93 58.274 

8 74028.9 73527.52 501.38 

9 68636.7 68622.4 14.3 

10 51130.2 51129.58 0.616 

11 22855.8 22762.26 93.544 

12 14586 14484.8 101.2 
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Figure 1: EGy(PG) and EGaux �EGy(PG) 

Followings are JACO CDM�s clarification about why EGaux values are lower than EGy(PG) 

values from January to June and also why EGaux value in August is particularly high. 

 

As indicated in the formula (1), theoretically EGaux values should be higher than EGy 

values by the amount of transmission loss.2 The maximum value of transmission loss is 

estimated approximately 1% of EGy in August and the total transmission loss in the year of 

2008 is estimated approximately 0.7% of EGy of 2008. 

 

However, monitored EGaux values are lower than EGy(PG) values from January to June 

mainly due to following two (2) reasons (i), (ii).  

 

In addition to that, the explanation on peak value of (EGaux � EGy(PG)) in August indicated 

in Figure 1 above is described in (iii) below. 

 

 

                                                  
2 Resistance of the transmission line (24 km) from Xiaogushan hydropower plant to Heihe Switch yard had 
been measured for the line 1117 as 1.9208 ohm. 
The transmission line consists of parallel double circuits and the resistance of these parallel lines is 
1.9208/2 ohm. 
Assuming the power factor of load current is 0.9, the transmission loss at rated capacity is calculated as 
follows. 

Transmission Loss at rated capacity= (1.9208/2) x (102,000/(110 x 0.9 x √3))2 x 3 x 0.001 = 1,019.5 kW 
Average Load factor in August =73527.52 (MWh) ÷ (102 (MW) X 31 X24) = 0.969 
Transmission loss in August = (0.969)2 X 1019.5 = 957.3 kW = 957.3 X 24 X 31 /1000 =712.2 MWh 
∴ 712.2/73527.52 X 100= 0.97% ≒ 1% 

  The total transmission loss in the year of 2008 is estimated in the same way. 



 

4 

(i) the excessive secondary voltage drop of PT for EGaux measurement:  
The longer and thinner the cable of secondary circuit of metering devices is, the larger the 

resistance of the circuit. Especially when the generated electricity is small, the voltage drop 

in this secondary circuit becomes significant compared with the signal of generated 

electricity from metering devices.  

 

PP and PGC had noticed the need for further enhancement of performance of EGaux (as 

they are of 0.5 class compared to 0.2S class of main meters) for better comparison with the 

main meters and carried out site investigation of the metering devices. The results are 

described in the �Site Detection Report� (Appendix 1). The report identified an excessive 

secondary voltage drop of metering devices between the central control room and the switch 

yard (110kV step up station), which is caused by the long secondary circuit (450m) with 

comparatively thin cable (2.5m2). Due to this drop, the EGaux meters are measured lower 

values. 

 

This drop affects accuracy of the EGaux meter measurement and is significant when the net 

generation (EGaux) is comparatively small from January to June. From July to October 

when net generation (EGaux) is increased, the situation is improved due to the increased 

input from metering devices. 

Based on the recommendation by PGC, the location of EGaux was moved from central 

control room to 110kV step up station of the hydropower plant.  

After modification of the EGaux meters location and change of the EGaux meters from 0.5 

to 0.2S meters, EGaux values of November and December turned to be higher than EGy 

(PG). This is normal condition. 

(ii) the accuracy class of auxiliary meters  
The accuracy class of auxiliary meters (EGaux) had been 0.5 until October 2008. 

On the other hand, the accuracy class of main meters (EGy) is 0.2S. Therefore, the 

difference between the meter measurements using 0.5 vs. 0.2 class meters could be up to a 

maximum of 1.4% depending upon load current and power factor as per the National 

Standard (GB17883-1999-T0.2S0.5S) (Appendix 2). 

 

The document (GB17883-1999-T0.2S0.5S) also indicates that the difference between the 

meter measurements is bigger when the load current is smaller. 

 

Based on the suggestion of the Zhangye Power Grid Company (PGC)�s report3 (Appendix 

                                                  
3  �Site Detection Report on status of Power Measurement Devices at XHP� dated September 5, 2008  
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1), the auxiliary meters (EGaux) were modified into bi-directional electronic multifunctional 

meters with 0.2S accuracy class to harmonize with the accuracy class of main meters EGy. 

 

(iii) Peak value of EGaux � EGy(PG) in August: 
This is due to the change in timing of monitoring of EGaux meters (Implemented in August) 

The main meters EGy were jointly monitored at 24:00 of the last day of each month. 

However, the timing of EGaux monitoring had not been harmonized until August. It had been 

monitored at around 20:00 of the last day of each month as shown in the table of PP 

response. 

 

From the measurement of August this was harmonized to the timing of main meter reading, 

that is, 24:00 of the last day of each month.  

 

Therefore, the measurement of EGaux in August is for 24 x 31 days + 4 hrs = 744 + 4 = 748 

hrs duration and this is 0.54% larger than 744hrs which is the measurement time of August 

by main meter. 0.54% of EGy of August corresponds to approximately 400MWh and this is 

the reason of peak in August for EGaux � EGy(PG). 

Based on the above (i) to (iii), JACO CDM concludes that the main reason of the lower 

EGaux readings is due to the difference of accuracy class of EGaux meters (0.5) and EGy 

meters (0.2S) and location of the metering devices of EGaux meters. 

 

Also, JACO CDM confirms that EGaux meters are only for cross-checking purpose and 

have not been used in the emission reduction calculation of the monitoring report. 
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PP Response: 
The metering arrangements in the project activity before and after October 2008 are 

illustrated in the following graph: 

Before October 2008 

 

 

 

 

 

 

After October 2008 

 

 

 

 

 

 

As mentioned, EGAux meters were installed, initially in the control room and later shifted to 

the switch yard (110 kV step up station), which is 450m away, to measure the electricity 

generation after excluding the internal consumption. The EGAux meter readings are 

monitored only to cross check the main meter (EGy) values, in case the main meters fail to 

operate and hence these meter readings are for reference purpose only. As noticed by the 

Executive Board member, the EGAux meter readings, in principle should be higher than main 

meter readings, as EGAux meter readings also include the transmission losses. 

However, the following are the main reasons why EGAux meter readings were lower than 

main meter readings from Jan. 2008 till October 2008 (till June 2008 to be precise): 

1. The site detection carried out to test the meters installed in the plant identified excessive 

secondary voltage drop for EGaux meters (�Site Detection Report� (Appendix 1)). A large 

burden voltage can affect the circuit being measured, corrupting the measurement. This 

impacts the same on accurate meter measurement and the impact could be high 

especially during low generation periods (Jan. � June, 2008). This also led to the 

decision of the plant to shift the EGaux meters from the central control room to the switch 

yard (110kV step up station). 

2. The accuracy level of EGAux meters (0.5) was different from the main meters (0.2S) until 

the auxiliary meters were replaced in October 2008 with same accuracy level (0.2S). 
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Installation of meters at different accuracy classes contributes to the difference in the 

readings of the meters due to difference in % error within which each meter can read the 

values. As per the National Standard (GB17883-1999-T0.2S0.5S)4, the difference 

between the meter measurements using 0.5S class meters vs. 0.2S class meters could 

be up to a maximum of 1.4% depending upon load, In and power factor.  

3. In addition to above, the timing of recordings of readings of EGAux meters was different 

from the timing of readings of main meters from Jan. 2008 till July 2008. The timing was 

made consistent since August 2008 and that all meter readings will be taken at the same 

time i.e. 24:00:00 on the last day of the month.  

The following table provides the summary of the timing at which measurements were 

taken for each month and that for the main meters. 

EGAux meter measurement timing EGy(PG) meter measurement timing 

Date Time MWh Date Time MWh 

Dec. 31, 07 20:00:00  Dec. 31, 07 24:00:00  

Jan. 31, 08 20:00:00 6910.200 Jan. 31, 08 24:00:00 7065.960 

Feb. 29, 08 20:00:00 4131.600 Feb. 29, 08 24:00:00 4279.264 

Mar. 31, 08 20:00:00 12579.600 Mar. 31, 08 24:00:00 12655.087  

April.30, 08 20:00:00 29673.600 April.30, 08 24:00:00 29802.080 

May 31, 08 20:00:00 41923.200 May 31, 08 24:00:00 41972.480 

June 30, 08 20:00:00 40332.600 June 30, 08 24:00:00 40442.793 

July 31, 08 20:00:00 67234.200 July 31, 08 24:00:00 67175.926 

Aug. 31, 08 24:00:00 74028.900 Aug. 31, 08 24:00:00 73527.520 

Sept. 30, 08 24:00:00 68636.700 Sept. 30, 08 24:00:00 68622.400 

Oct. 31, 08 24:00:00 51130.200 Oct. 31, 08 24:00:00 51129.584 

Nov. 30, 08 24:00:00 22855.800 Nov. 30, 08 24:00:00 22762.256 

Dec. 31, 08 24:00:00 14586.000 Dec. 31, 08 24:00:00 14484.800 

Total  434022.6   433920.2 

 

Though the EGaux meter measurements and its accuracy were in line with the 

monitoring plan and meeting the national standard requirements before October 2008, 

conversion of EGaux meter to 0.2S and shifting of the meter from control room to switch 

yard to avoid higher secondary PT voltage drop has further improved the accuracy of 

EGaux meter readings. 
                                                  
4 http://www.gfjl.org/thread-76566-1-1.html National Standard (GB17883-1999-T0.2S0.5S) 



 

8 

All above mentioned reasons contributed to the difference in EGAux meter readings 

compared to main meter readings from January 2008 until October 2008. 

 
Issue 2: Clarifications are required on how the reported values of ESplant and 
EGplant were measured and considered in the calculation of ERs and whether any 
maintenance/ calibration of the instruments were performed. 
 
DOE response: 
ESplant and EGplant are measured by watt-hour meters installed in the central control room 

of the hydropower plant. The measurement is daily and the total monthly volume is recorded 

at the end of each month as described in the 2nd revision of monitoring plan. 

Both ESplant and EGplant are for internal use only. 

  

Both ESplant and EGplant meters are of 0.5 class and are calibrated as per the 

requirements of the standard (DL/T448-2000: Appendix 3). ESplant meters are category IV 

meters and calibrated once in every 5 years and EGplant meters are category III meters 

calibrated once in a year. Calibration reports are attached as Appendix 4 and Appendix 5. 

 

ESplant and EGplant data are used to cross check the EGaux meters and also check the 

performance of the plant and station supply circuit. They are used for internal reference only. 

 

These meters undergo regular maintenance as per the National standard described in the 

PP response. 

 

PP Response  
ESplant and EGplant values are measured using energy meters installed in the plant at each 

shift.  Every 24 hours, the daily electricity volume (generated and consumed internally) will 

be summed up and recorded.  At the end of each month, the total monthly volume will also 

be summed up and recorded. 

 

The ESplant and EGplant values are for internal use only and are neither used in the ER 

calculation nor used as any back up data during any metering failure while EGy meter 

readings are used for settlement with the grid company and hence for ER calculation.  

However, the ESplant and EGplant readings are used to cross check EGAux meters readings for 

internal reference and EGAux meters readings are used to cross check EGy readings in case 

of EGy meters� failure.   

Both ESplant and EGplant meters are of 0.5 class and are calibrated as per the requirements. 

ESplant meters are required to be calibrated once in every 5 years and EGplant once in a year. 




