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1. Outline of "Field Test of Fuel Cell Power Generation"
1.1 Background
Although fuel cell power generation has reached the stage of practicality 

through the advance of technological developments, it has still not been 
introduced and become commonplace due to its lack of economical competitive­
ness and the lack of sufficient data on reliability under actual operating 
conditions.

Under these circumstances, by collecting and compiling long term operating 
data and knowledge of trouble, etc. through trial introduction of fuel cells , 
it is desirable to offer widely the useful result to the community in order to 
accellate the introduction.
1.2 Purpose

The "Field Test of Fuel Cell Power Generationt" was begun in 1992 for the 
purposes of installing fuel ceil power generation equipment on a trial basis in 
various facilities in which they would be commonly used and operated over the 
long term under actual load conditions, to collect and analyze various data, to 
summarize them as effective materials for real introduction, and to attempt to 
lay the groundwork for general common!zation of fuel cell power generation by 
distribution of these materials to the related authorities and companies, etc..
1. 3 Contents
Fuel cell power generation equipment is being installed on a trial basis in 

the likely candidate facilities listed in Table 1. Various operating data are 
being collected, analyzed and evaluated, and are being summarized to make materi 
a 1s which will be effective in real introduction and common!zation.

Table 1 Candidate Facilities

No Form Category No Form Category No Form Category

1 Business Hotel 14 Large Scale
Retail Stores

26 Users of Byproduct Gases 
(Petrochemical Companies)

2 City Hotel 15 Underground
Shopping Malls

27 Salt Electrolysis. 
Electrorefining

3 Resort Hotel 16 Food Service
Ex. Restaurants

28 Railroads

4 Small Scale
Office Buildings

17 Residential
Communities

29 Telecommunications

5 Large Scale
Office Buildings

18 Commercial
Buildings

30 Users of Low Temperature 
Waste Heat 
(Semiconductors,

Electronics Parts)6 Intel1igent
Buildings

19 Multi-Purpose
Buildings

31 Plant Air Conditioning 
(Electric, Machinery, 
Assembly)

7 Universities 20 Wedding and
Banquet Halls

8 Science and 
Engineering 

Universities,
Research

Laboratories

21 Broadcasting
Stations

32 Base Operation
(Paper Manufacture, Sugar,
Refining.
Rubber Companies)22 Warehouses

9 Elementary and
Junior High
Schools

23 Area Heat Supply 
centers

33 Pharmaceutical Companies

10 Training
Facilities

24 Users of High and
Low Temperature

Waste Heat 
(Chemical Companies)11 General Hospital

12 Welfare Facilities 25 Users of
High Temperature

Waste Heat 
(Food Companies)

13 Sports Facilities

- I -



Table 4 Summary of 1992 Fuel Cell Power Generation Results

Tokyo East 21 Commerc i a 1 Building 2 0 0 k W Tokyo Gas Co. , Ltd.

Koshien Miyako Hotel Resort Hotel Osaka Gas Co. , Ltd.

Hankyu Corporation Headquarters Large Scale Office Building 10 0 k W Osaka Gas Co., Ltd.

Mitsui Garden Hotel Osaka Business Hotel 10 0 k W Osaka Gas Co. , Ltd.

10 Esteem Life Gakuenmae Welfare Facility 10 0 k W Osaka Gas Co. , Ltd.

11 Sumitomo Chemicals Co., Ltd. Osaka Plant Chemical Company 2 0 0 k W Osaka Gas Co. , Ltd.

12 Asia And Pacific Trade Center Multi-purpose Building 5 0 0 k W Osaka Gas Co.. Ltd.

13 Port of Nagoya Public Aquarium Warehouse 10 0 k W Toho Gas Co.,L td.

15 UNEP International Environmental
Technology Centre

Small Scale Office Building 5 0 k W Global Environment Centre
Foundation

However. 4.East Japan Railways Co. .Ltd. Ohi 
Centre were projects scheduled for 1992 and

Works, 12.Asia And Pacific Trade Center, 
1 9 9 3.

and 15. UNEP International Environmental Technology
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2.2 Measurement I terns
Measurement items and measuring points (representative examples), as well as 
data items are shown in Fig. 1 and in Table 3.
Fig. 1 Measurement Items, Measuring Points (Representative Examples)
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Table 3 Data Items

I tern Concrete Content Remarks

System

Monthly Equipment
Uti1ization Rate Operating Hours/Hours in Month

Annual Equipment
Utilization Rate

Hours in Year

Monthly Load Rate
FC Output ©

Annual Load Rate
Amount of Power Output by PC

/(Rated Capacity x Operating Hours)

Electricity

Monthly Power
Generating Efficiency

FC Output ©

Fuel Flow Rate®Annual Power
Generating Efficiency

Amount of Power Output by FC 
/Amount of Input Heat

Power Contribution Amount of Power Output by FC 
/Overall Amount of Power

Demanded at Site

FC Output ©

Site Overall
Demand Power ©

Peak Reduction Rate Amount of Power Output by FC 
/Overall Amount of Power

Demanded at Site

Cross Current Power Cross Current Power Cross Current
Power

Heat

Monthly
Thermal
Efficiency

High Temp.

Amount of Heat Generated 
by FC(High. Low Temp. )
/ Amount Of Input Heat

Amount of Heat 
Generated by FC 
(High, Low Temp.)

®@
Fuel Flow Rate ®

Low Temp.

Annual
Thermal

Ef ficiency

High Temp.

Low Temp.

Monthly Heat 
Uti1ization 
Rate

High Temp.

Amount of FC Heat Utilized 
(High, Low Temp.)
/ Amount of Heat Generated by FC 

(High, Low Temp.)

Amount of PC Heat 
Utilized (High.
Low Temp. ) ©© 

Amount of Heat 
Generated by FC 
(High, Low Temp. )

(D©

Low Temp.

Annual Heat
Utilization
Rate

High Temp.

Low Temp.

Monthly Site Heat
Utilization Rate Amount of FC Heat Utilized 

(High, Low Temp. )
/Overall Amount of Heat Demanded

by Site

Amount of FC Heat 
Utilized (High,
Low Temp.) ©© 

Overal1 Amount of
Heat Demanded 

by Site©

Annual Site Heat
Utilization Rate

Operating

Equipment Breakdowns Record of Trouble Occurrence, etc. Information on
Connections and 

Contacts ®
Conditions

Operating Conditions Operating Records, etc. FC Information, 
Protective Device 

Information ©

IV



Table 4 shows a summary of the results obtained from fuel cell operating data 
from Meguro Gajoen, Koshien Miyako Hotel and Toenec Corporation Education and 
Training Center.

Table 4 Summary of 1992 Fuel Cell Power Generation Results

11 em Meguro Gajoen Koshien Miyako Hotel Tonec Corporation

Education and Training

Center

Type of Facility Wedding

Banquet Hal 1

Resort Hotel Education and

Training Insutitute

Rated Output (kw) 50 50 50

Operation Starting Date H4. 12. 09 H5. 3. 10 H5. 3. 22

Operating

Time

(H)

Cumulative 2, 484 511 230

Continuous 1, 784 511 230

Cumulative Power

Generated

(kwh)

79,720 17,568 3, 787

Cumulative Heat

Generated

(Mca1)

85, 543 5. 534 10, 624

Power Generating

Ef fic i ency

(%)

34. 5 34.2 (3 4.5 ) 18.4 (34.6)

Thermal

Efficiency

High Temp. - - 7. 6

Low Temp. 42. 0 36. 5 52. 4

Overall Efficiency (%) 76. 5 70. 7 78. 4

Power Contribution (%) 2. 8 4. 6 13. 6

Peak Reduction Rate (%) - 3. 1 17. 9

Heat

Utilization

Rate

High Temp. - - 34. 2

Low Temp. 57. 3 39.6 4. 6

Site Heat Utilization

Rate

3. 3 1. 0 100. 0



2.3.1 Analysis of the Fuel Cell Itself
At the 3 sites analyzed on this occasion, the fuel cell used is a 50 kW system, 

but the power generation efficiency during operation at close to the rated 
output was 35.3% (42.6 kW) at Meguro Gajoen, 34.5% (34.4 kW) at Koshien Miyako 
Hotel and 34.6% (49. 8kW) at Toenec Corporation Education and Training Center.

Inferring the relationship between output and generating efficiency from the 
data at the Toenec Corporation Education and Training Center, we found that the 
power generating
efficiency had a tendency to drop as a proportion of the load below a certain 
load range (at the Toenec Corporation Education and Training Center, 30 kW).
Concerning heat supply, only low temperature heat is supplied at Meguro Gajoen 

and Koshien Miyako Hotel, and both high and low temperature heat was supplied 
at Toenec Corporation Education and Training Center,. However, overall thermal 
efficiency during operationnear the rated output was 42.5% (42.6 kW) at Meguro 
Gajoen, 36.5% (34.4 kW) at Koshien Miyako Hotel and 45.7% (49.8 kW) at Toenec 
Corporation Education and Training Center, values which differed in accordance 
with the heat supply condition.
Also, inferring the relationship between output and thermal efficiency from the 

data at the Toenec Corporation Education and Training Center, we found that the 
thermal efficiency was at the maximum when heat only was supplied at an output of 

0 kW, and that it was at its minimum level at the rated output. It demonstrated 
a linear transition between the maximum and minimum value in the intermediate 

load range.
Therefore, the overall efficiency at near the rated output was 77.8% at Meguro 

Gajoen, 70.7% at Koshien Miyako Hotel and 80.3% at Toenec Corporation Education 
and Training Center, and the location with the higher thermal efficiency had a 
higher overall efficiency. Furthermore, comparing the overall efficiency at the 
Toenec Corporation Education and Training Center in the case when both power and 
heat are supplied with that in the case when heat only is supplied, the average 
value is 81.3% in the case of both power and heat, and the average value is 74.4 
% in the case of heat only. Thus, overall efficiency is greater when both power 
and heat are being supplied.
2.3.2 Analysis of Power Demand

The fuel cell operating mode at the Meguro Gajoen and Koshien Miyako Hotel was 
continuous operation at near the rated level, as long as there was no trouble 
in the fuel cell system, and it served the role of being the base power source. 
However, the load power level at these two sites varied, respectively from 

29,000 to 31,000 kWH/day and from 16,000 to 19,000 kWH/day, and the contribution 
rate of the fuel cell was low, at 2.8% and 4.6%, respectively.
Also, at the Koshien Miyako Hotel, the peak reduction rate was only 3.1%.
On the other hand, at the Toenec Corporation Education and Training Center, 

power was only generated on weekdays when the load was high, and during nights 
and on holidays when the loadwas low, no power was generated, but heat only was 
supplied. Thus, the operatingmode was decided according to the power load, and 
the fuel cell served the role of a peak hours power supply. The load at this 
center was 2,800 - 4,000 kWH/day on weekdays, and 1,100 kWH/day on holidays, and 
the fuel cell's contribution rate was 13.6% on the average. Furthermore, during 
power generation the average contribution rate was 21.9%, and the peak 
reduction rate was 17.9%, both relatively high values compared to the other 
sites.

VI-



2.3.3 Analysis of Thermal Demand
At the Meguro Gajoen and Koshien Miyako Hotel, the fuel cells were used as hot 

water heat sources for low temperature heat and the heat utilization rate was 
5 7 3 % and 39 fi % resnectivelv

At the Toenec Corporation Education and Training Center, the fuel cell was used
n iv tounorotnro hoot c tho hoot cmiroo f nr oir onnHitinnincr

and for hot water, andthe overall heat utilization rate was 8.4%. Also, the 
fuel cells' site heat utilization rate as a proportion of the site overall 
thermal demand was 3.3% at Meguro Gajoen and 1.0% at Koshien Miyako Hotel, but 
at the Toenec Corporation Education and Training Center, since the heat from t. 
fuel cell supplied all the thermal demand, the site heat utilization rate was

2.3.4 Trouble I terns

trouble with a auxiliary pump in the heat recovery system at Meguro Gajoen.

Meguro Gajoen was not such as to require fuel cell shut-down.
Continuous operation times were 1,786 hours at Meguro Gajoen, 511 hours at 

Koshien Miyako Hotel and 230 hours at the Toenec Corporation Education and 
Training Center. These systemsare currently continuing to operate.
Other than the repair of the trouble mentioned above, maintenance information 

simply includes exchange and resupply of consumable goods at Meguro Gajoen.
3. Future Subjects

1992 was the first year in which this field test project was conducted. During 
this year, the major emphasis of study was to set up the proper environment for 
data collection and storage and to devise data evaluation and analysis methods.

As for evaluation and analysis of actual data, the collection of data has only 
been done for a short period of time, since February, 1993, and has been limited 
to only 3 sites, so the amount of data is still quite meager. Thus, the major 
theme in the future is to carry out more thorough analysis.

It is possible to amass data for the year 1993 at those sites where equipment 
was installed during 1992, and we will be evaluating and analyzing the factors 
related to the fuel cell itself, factors related to the power demand and factors 
related to the thermal demand, etc. as well as amassing data related to 
reliability, such as the causes of equipment failures, and summary of our 
findings in materials that will be effective in making the user of fuel cells 
widespread in the future. We will also be searching for more effective methods 
of analysis and evaluation of data.

- vn -
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2. 5 ¥b$4

1

fetfSflre$5££SS2. 5 ~ 1 8-152 . 5-2|l;,Tt.
<£fc\ gafifflta 1*^68 4 ^ i i a 2 4 0*'t.ates-BBteLfc*s, aae, aettFefl*©
r'-p ii|S&< C L <£ U 2fl 1 SiltjSretiU
j$flSfW»<K < 3M B CM®-*

*2. 5-1* 9 3 ip2 fleEflS (gS#SZB)

cflS)93?2S
SSHK*

B

m 1 life X A ts # 1 ft A t* #
m, **
*' X 

( Ni3 )

% £ # ■ l # * $BA*#
% $

(%) ^ (%)
m

(X)

9 S e ti < A

(%)

f- ?

(X)

m m # WBUtSg
sami

(KWh)
f% Znn
(MCAL)

& a
(MCAL)

*& &
(MCAL)

SS S
(%) ! <*)

E a|
(X) (KW)

i$£|S]
(KW)

55 S 
(MCAL)

& a
(MCAL)

B a
(MCAL)

$ a
(X)

e a
(X)

* 1
(MCAL)

$4$
(X)

1 230 1020 1056 1056 34. 7 ! 41.7 76. 4 100. 0 185. 0 29040 0 3. 4 675 675 63. 9 16061 4. 2 0 0
2 230 1020 1056 1056 34. 7 i 41. 7 76. 4 100. 0 85. 0 29040 0 3. 4 675 675 63. 9 16061 4. 2 0 0

3 220 1020 1056 1056 31.71 43. 6 79. 9 100. 0 85. 0 29040 0 3. 4 675 675 63. 9 16061 4. 2 0 0
4 220 1030 1056 1056 36. 5 1 43. 6 180. 2 100. 0 85. 8 29040 0 3. 4 675 675 63. 9 16061 4. 2 0 0
5 230 1020 ! 1056 1056 34. 7 41.7 76. 4 100.0 185. 0 29040 0 3. 4 675 675 63. 9 16061 4. 2 0 0
6 230 1020 1056 1056 34. 7 41. 7 76. 4 100. 0 85. 0 29040 0 3. 4 675 675 63. 9 16061 4. 2 0 0
7 220 1030 1056 1056 36. 5 43. 6 80. 2 100. 0 85. 8 29040 0 3. 4 675 676 63. 9 16061 4. 2 0 0

8 220 1020 1056 1056 36. 2 \ 43. 6 79. 9 100. 0 85. 0 29040 0 3. 4 675 675 63. 9 16061 4. 2 0 0
9 230 1020 1056 1056 34. 7 i 41. 7 76. 4 100. 0 85. 0 29040 0 3. 4 675 675 63. 9 16061 4. 2 0 0

10 230 1030 1056 1056 35. 0 41. 7 76. 8 100. 0 85. 8 29040 0 3. 4 675 675 63. 9 16061 4. 2 0 0

11 230 1020 1056 1056 34. 7 41. 7 76. 4 100. 0 ,85. 0 29040 0 3. 4 675 675 63. 9 1 6061 4. 2 0 0
12 210 1020 1056 1056 38. 0 ' 45. 7 183. 7 100. 0 85. 0 29040 0 3. 4 675 675 63. 9 16061 4. 2 0 0
13 230 1030 1056 1056 35. 0 41. 7 76. 8 100. 0 85. 8 29040 0 3. 4 675 675 63. 9 16061 4. 2 0 0
14 230 1020 1056 1056 34. 7 41 7 76. 4 100. 0 85. 0 29040 0 3. 4 675 675 63. 9 16061 4. 2 0 0
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m2. 5-2#

« n rtfe ■> X 7- A s Tl *4 # m A m «
m *u % 4 * i * % met m ■a m a n * T % Tl e- ? *J ffl *4 *

B *' xzA* F C itiftl )SS S {& Zm 8 & US it& m® •*! m m aam 1F5-S ns a <5 it m & £5 Zno ft * &SI88
( N«3 ) (KWh) (MCAL) (MCAL) (MCAL) (X) (X) (%) (X) (X) (X) (KW) (KW) (X) (X) (MCAL) (MCAL) (MCAL) (X) (X) (MCAL) (X)

l : 220 1020 i 1056 1056 36. 2 43. 6 79. 9 |100. 0 |8S. 0 30881 0 3. 2 ! 675 675 63. 9 15562 4. 3 0 0
2 230 1030 1056 1056 35. 0 1 41.7 76. 8 100. 0 185. 8 30881 0 3. 2 1 675 675 63. 9 15562 4. 3 0 0
3 230 1020 ! 1056 1056 34. 7 ! 41. 7 76. 4 100. 0 j8 5. 0 30881 0 3. 2 675 675 63. 9 15562 4. 3 0 0
4 I 230 1020 1056 1056 34. 7 1 41.7 76. 4 100. 0 85. 0 30881 0 3. 2 675 675 63. 9 15562 4. 3 0 - 0
5 220 960 976 976 34. 1 ! 40. 3 74. 4 100.0 80. 0 30881 0 3. 0 595 595 61. 0 15482 3. 8 0 0
6 120 510 576 576 33. 2 43. 6 76. 9 100. 0 42. 5 30881 0 1. 6 195 195 33. 9 15082 1. 3 0 0
7 i 130 520 576 576 31. 3 1 40. 3 171. 6 100. 0 43. 3 30881 0 1. 7 195 195 33. 9 15082 1. 3 0 0

~T! nT 510 576 576 30. 7 ! 40. 3 71. 0 100. 0 42. 5 30881 0 1. 6 195 195 33. 9 15082 1. 3 0 0
9 120 550

—
576 576 35. 8 43. 6 79. 5 100. 0 45. 8 30881 0 1. 7 195 195 33. 9 15082 1. 3 0 0

10 130 510 576 30. 7 U 0. 3 71. 0 100. 0 42. 5 30881 0 1. 6 195 195 33. 9 15082 1. 3 0 0
17^ 130 510 576 5 76 |30. 7 140.3 71. 0 100. 0 42. 5 30881 0 1. 6 ! 195 195 33. 9 15082 1. 3 0 0

12 130 510 576 576 30. 7 140. 3 71. 0 100. 0 42. 5 3088 1 0 1. 6 195 195 33. 9 15082 1. 3 0 0
13 180 790 849 849 34.3 42. 9 77. 2 100. 0 65. 8 30881 0 2. 5 468 468 55. 1 15355 3. 0 0 0
14 230 1020 1080 1080 34. 7 42. 7 77. 4 100. 0 85. 0 30881 0 3. 2 699 699 64. 7 15586 4. 5 0 0
15 220 1020 1080 1080 36. 2 44. 6 80. 9 100. 0 |85. 0 30881 0 3. 2 699 699 64. 7 15586 4. 5 0 0
16 240 1030 1080 1080 33. 6 40. 9 74. 5 100. 0 85. 8 30881 0 3. 2 699 699 64. 7 15586 4. 5 0 0
17 220 1020 1080 1080 136. 2 44. 6 80. 9 100.0 85. 0 30881 0 3. 2 699 699 64. 7 15586 4. 5 0 0
18 230 1020 1080 1080 34. 7 42. 7 77. 4 100. 0 85. 0 30881 0 3. 2 | 699 699 64. 7 15586 4. 5 0 0
19 220 960 1014 1014 34. 1 i 41. 9 76. 0 100. 0 80. 0 30881 0 3. 0 633 633 62. 4 15520 4. 1 0 0
20 130 510 552 552 30. 7 38. 6 69. 3 |100. 0 42. 5 30881 0 1. 6 171 171 31. 0 15058 1. 1 0 0
21 130 510 552 552 30. 7 38. 6 69. 3 100. 0 42. 5 30881 0 1. 6 171 171 31. 0 15058 1. 1 0 0
22 130 510 552 552 30. 7 38, 6 69. 3 100. 0 42. 5 30881 0 1. 6 171 171 31. 0 15058 1. 1 0 0
23 120 520 552 552 33. 9 41. 8 75. 7 100. 0 43. 3 30881 0 1. 7 171 171 31. 0 15058 1. 1 0 0
24 130 510 552 552 30. 7 38. 6 69. 3 100. 0 42. 5 30881 0 1. 6 171 171 31. 0 15058 1. 1 0 0
25 130 510 552 552 30. 7 38. 6 69. 3 100. 0 42. 5 30881 0 1. 6 171 171 31. 0 15058 1. 1 0 0
26 120 510 552 552 33. 2 41. 8 75. 0 100. 0 42. 5 30881 0 1. 6 171 171 31. 0 15058 1. 1 0 0
27 130 520 552 552 31. 3 38. 6 69. 9 100. 0 43. 3 30881 0 1. 7 171 171 31. 0 15058 1. 1 0 0
28 120 510 552 552 33. 2 41. 8 75. 0 100. 0 42. 5 30881 0 1. 6 171 171 31. 0 15058 1. 1 0 0
29 130 510 552 552 30. 7 38. 6 69. 3 100. 0 42. 5 30881 0 1. 6 171 171 31. 0 15058 1. 1 0 0
30 130 510 552 552 30. 7 38. 6 69. 3 100. 0 42. 5 30881 0 1. 6 171 171 31. 0 15058 1. 1 0 0
31 120 510 552 552 33. 2 41. 8 75. 0 100. 0 42. 5 30881 0 1. 6 171 171 31. 0 15058 1. 1 0 0

flit 5080 21670 | 23119 23119 33. 4 41. 4 74. 7 100. 0 58. 3 957311 0 2. 2 11308 11308 48. 9 472805 2. 4 0 0

cmm+fm) (n,784B#^
(H.5. 1.16. 15:44-)
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2. 5. 2

^ f @ ^ -r JV iz. & If >£ $ij /E II 2 . 5 — 4 f| {C / / 0
ga ^ ^ ^ ^ 3 o a/:.

/M / 10^^3/2 3 -oT^o^s 3/24

^2. 5-4^ 93%3^j^^$B(??@#R4:T;i/)

(5#) 93l3fl

H

& M 3 m ->7. =r A « tS & * @ A 1# *

m wi % & * * mv.
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m m
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ft m 
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55$
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m ffl m m mama#

&88E a%A

( Ni3 )

F Cffl* 
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ffi £
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ffi s
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e s
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B5IS]
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iatoisi
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1 - - - - - - - - - - - - - - - - - - - - - 1
3
4

!

5 1 i ____
6 i
7 I 1

8

9 i i ! |

10 54. 7 1 245 i J 135. 0, 35. 0 100. 0 69. 9 5343 0 4. 4 4. 0 i 0 0

11 187. 7 834 ! 134.7 34. 7 100. 0 69. 5 16677 0 4. 8 3. 3 0 0

12 186. 9 829 1 134. 7 ! 34. 7 100. 0 69. 1 1 6433 0 4. 8 3. 7 0 0

13 1 87. 5 : 83 5 | 1 ! 134. 8 34. 8 100. 0 69. 6 18048 0 4. 4 LAi 1 0 0

14 : 186.8 : 826 : ! 134. 6 ! 34. 6 100. 0 68. 8 1 7446 0 4. 5 3. 3 0 0

15 188.2 : 827 i 34. 4 I 34. 4 IlOO. 0 68. 9 1 6287 0 4. 8 3. 7 0 0
16 ! 188.8 ' 834

j 134.5 34. 5 1 00. 0 69. 5 1 5488 0 5. 1 3. 9 0 0

1 7 : 1 88. 3 , 83 5 | : | 134. 7 34. 7 100. 0 69. 6 1 6043 0 4. 9 3. 6 0 0

18 18 7. 4 8 28 : ' 34. 5 34. 5 IlOO. 0 69. 0 16093 ! O 4. 9 3. 5 i 0 0

19 18 7. 3 8 30 , 34. 6 134. 6 11 00. 0 69. 2 16211 0 i 4. 9 3. 5 J I 0 0

20 187. 3 , 8 2 5 i : '34. 4 34. 4 1100. 0 68. 8 1 79 95 0 4. 4 3. 1 ____ 1 0 0

21 186. 9 ! 824 ! 134. 5 1 134. 5 1100. 0 68. 7 17414 0 4. 5 3. 5 : 0 0

22 186. 7 : 824 1 134. 5 i 134. 5 100. 0 68. 7 1 6623 0 4. 7 3. 6 | 1 | 0 0

23 ' 1 86. 4 819 j 1 : 134.4 : : 34. 4 100. 0 68. 3 16716 0 4.7 3.7 | | 0 0

24 186. 1 • 817 j 287. 6 1 287. 6 ,34. 3 | !37. 6 |48. 4 ilOO. 0 68. 1 1 7430 0 4.5 3. 5 ; ' 180. 3 ! 180. 3 62. 7 1 3378 1. 3 0 0

25 185.7 817 756.8 : 756.8 134.4 1 137.1 [71.5 100. 0 68. 1 1 7 999 0 : 4. 3 ! 3. 4 ! 368. 8 368. 8 48. 7 28435 1. 3 0 0

26 186. 6 8 1 7 , 760. 7 760. 7 :34. 2 1 37. 1 '71. 3 100. 0 68. 1 1 8466 0 4. 2 | 3. 4 1 I 304. 9 304. 9 40. 1 26428 1. 2 0 0

27 1 1 8 6. 0 822 i ; 763. 9 ; 763. 9 !34. 6 i 37. 3 '71. 9 100. 0 68. 5 1 8784 0 4. 2 T 3.2 I 277.4 277.4 36. 3 27367 1.0 0 0

28 | 187. 2 i 7 92 7 59. 2 ; 7 5 9. 2 :33. 1 I
36. 9 k9. 9

100. 0 66. 0 1 9056 0 4. 0 | 3. 2 1 291.6 ; 291. 6 38. 4 30560 1.0 0 0

29! 188.3: 835 728.6! 728.6:34.7 :35.2|69.9ll00.0 69. 6 17111 0 4. 7 3.7 260.5 260. 5 35. 8 32562 0. 8 0 0

30 i 1 8 7. 7 8 3 1 7 30. 2 ! 7 30. 2 :34. 6 1 35. 4 170. 0 100. 0 6 9. 3 1 1 5 91 4 l O' 5.0 ' 3. 9 ; 239.5 239. 5 32. 8 3021 6 0. 8 0 0

31 ; 186. 8 .' 822 : 74 7. 3 : 74 7. 3 34. 4 ' 36. 4 170. 6 100. 0 68 5 ' 16749 0 j 4.7 3. 6 267. 9 267. 9 35. 8 25309 1. 1 0 0

.A a+ 3985. 1 1 7 568 i 5. 5 34. 3 i 5. 5 34. 3 134. 5 36. 5 '4 7. 1 96. 8 68. 7 ' 36 43 26 0 4.6 3. 1
b. 190 9

2. 190. 9 39. 6 214256 1.0 0 | 0
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96 rife -/X t A | e Tl ft a 81 A * *
# # ± m * | ft a m

% m
(X)
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«asa **AB;*'J»tFCili#« M 

i f N*3 ) (KWh) 1 (MCAL
& u : m $ im ate a
(MCAL) ! (MCAL) !(%) 1 (X) (%)

SISIS] &5ISJ 
(KW) (KW) (X) (X)

ifiS Zm
(MCAL)

& S 
(MCAL)

a &
(MCAL)

55 S
(X)

e a
(X)

ft a
(MCAL)

S43S
(X)

! ! ! ■ : ! ! !
2 ! — I
3 i 1 1 i i • 1
4 : ---------- ,5 1 1
5 1 : i
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13 ! I j ! i ! 1 i
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u! i ; i j 1

TTT T ™r ‘T" ; l
18 ! _|.
19 1 ’ T : !20 : ' !
21 T” ~r : : ; i !
22 1 4 2. 4 1 536. 2 ; 93. 7 i 64 5. 0 j 7 38. 7 ;29. 4 ; 6. 0 U1. 2 76. 6 ^00. 0 71. 5 2. 387 0. 0 18. 3 18. 0 94. 2 69. 6 163. 8 101 10. 8 163. 8 100. 0 0 0
23 j 174. 1 i 448.8 i 1 16.9 . 572.2 ! 1,085.1 :20. 2 6.1 iso.8 77.0 100. 0 37. 4 2. 633 0. 0 14. 5 IS. 3 58. 5 72.6 131.1 50. 0 7. 5 131. ! 100. 0 0 0
24 ! 180. 7 ! 503. 1 124. 2 ; 1.008. 1 1, 1 32. 3 |21. 8 | 6. 2 |50. 7 78. 7 100. 0 41. 9 2. 778 0. 0 15. 3 23. 4 8. 9 62. 6 71. 5 7. 2 6. 2 71. 5 100. 0 0 0
25 i 1 55. 9 303. 3 1 24. 2 : 968. 1 1, 092. 3 ]15. 2 . 7. 2 56. 5 78. 9 100. 0 25. 3 2. 732 0. 0 10.0 26. 2 64. 3 34. 5 98. 8 51. 8 3. 6 98. 8 100. 0 0 0
26 j 164.5 ■ 367. 1 i 142. 3 i 57 7. 3 , 1. 1 1 5. 6 1 7. 4 1 7. 9 54. 0 79. 3 100. 0 30. 6 2, 428 0. 0 1 13. 1 9. 2 78. 2 41. 3 119. 5 55. 0 4. 2 119. 5 100. 0 0 0
27 | 118.2 | 0. 0 1 145.8 : 852.9 , 998.7 i 0.0 111. 2 65. 6 76. 8 100. 0 0. 0 1, 096 0. 0 0. 0 0. 0 4. 3 0. 9 5. 2 2. 9 0. 1 5. 2 100. 0 0 0
28 1 1 18.8 0. 0 147. 1 1 850. 8 ’ 997. 9 0. 0 jll. 3 65. 1 76. 4 100. 0 0. 0 1. 128 0. 0 0. 0 0. 0 16. 7 3. 8 20. 5 11. 4 0. 4 20. 5 100. 0 0 0
29 1 182.8 ! 526. 7 1 54. 3 983. 5 : 1.138.2 22. 5 i 7.1 148. 9 79. 1 100. 0 43. 9 2, 370 0. 0 18. 1 21. 1 17. 8 50. 2 68. 0 11. 5 5. 1 68. 0 100. 0 0 0
30 1 8 6.8 5 5 1. 1 149. 7 i 1, 003. 0 1. 1 52. 7 12 3. 1 | 7. 3 i48. 8 79. 2 100. 0 45. 9 3. 121 0. 0 15.0 19. 2 25. 0 42.8 67.8 16. 7 4. 3 67. 8 100. 0 0 0
31 | 184. 8 ! 551. 1 1 5 5. 7 : 1. 008. 8 1, 1 64. 5 2 3. 3 7. 7 |<9. 6 80. 6 100. 0 45. 9 3. 391 0. 0 14. 0 17. 9 94. 6 51. 3 145. 9 60. 8 5. 1 145. 9 100. 0 0 0

flttll. 609. 0 ;3. 787. 4 1 1. 353. 9 ' 9. 270. 1 HO, 6 24. 0 1 8. 4,7.6 |52. 4 78. 4 100.0 32. 8 24. 064 ! 0. 0 13. 6 17. 9 462. 5 429. 6 892. 1 34. 2 4. 6 892. 1 100.0 0 0
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2. 6. 1
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H4. 12. 09 H5. 3. 10 H5. 3. 22

jM fc 
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(H)

m # 2. 484 511 230

i$ # 1. 784 511 230

*»»*«*«
(kWh) 7 9, 720 17, 568 3, 787

(Meal) 8 5, 543 5, 534 10, 624

mvvim m 34. 5 *1 34.2 (34. 5) *2 18.4 (34.6)
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(%)

a* yE3laj fun - - 7. 6

fg & 42. 0 36. 5 52. 4

(%) 76. 5 70. 7 78. 4

(%) 2. 8 4. 6 13. 6

f -)|I|SS (%) - 3. 1 17. 9
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mi inn - - 34. 2

57. 3 39. 6 4. 6

t 1 1 M ^
# # (%) 3. 3 1. 0 100. 0
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