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Preface

| reported improving the efficiency of the energy of the coal-fired thermal power
station of CHP-3 Thermal Power Station & CHP-4 Thermal Power Station by the e’-
AIM Method of maintenance in a brief session of the Feasibility Study of the New
Mechanism relate to Multiple Application of Energy Efficiency Improvement
Measures at the Coal Thermal Power Station of Mongolia in January , 2012 .

In addition ,About the effect prediction of CHP-3 Thermal Power Station & CHP-4
Thermal Power Station , because | was not able to obtain basic performance data of
existing steam pipe insulation materials , the study on the improvement of the
efficiency quoted the appropriate data of the Japanese Plant and calculated quantity
of annual heat loss and quantity of annual COzemission .

| explain a summary of Aerogel Insulation and the e’- AIM Method of Maintenance
this time .




Aerogd insulation : Pyrogel XT(Product name)

Pogeyr| XT ( Thickness: 5and 10 mm)
Use Temperature Range:
-40° Fto1200° F (-40° Cto650° C)

3to 5timeslower k-value than

perlite, calcium silicate, cellular
glass, or mineral/glassfiber.

- Excellent productivity, especially
on towers, vessels, and large pipe.

Steam penetrates Pyrogel
from kettle underneath

 Excellent water repellant.

* Resists mechanical abuse and
thermal degradation.




Summary of the e ‘ — AIM Method of
Maintenance ( Patent of NIGHIASU GO. )

Easy installation just by wrapping around piping or equipments.

( Increase thermal insulation method of maintenance )

Wrap Joint
Pyrogel XT

Wrap Joint




| nsulation | mprovement Proposal

Project: Ulan Bator of Mongolia
CHP3 & CHP4 Thermal Power Station

Target Area. CHP3 Thermal Power Station TG-7
@ Extraction steam pipe
@ Feed water pipe
@ Main steam pipe

CHP4 Thermal Power Station TG-1, TG-4

@ Extraction steam pipe
@ Feed water pipe
@ Main steam pipe




|mprovement : CHP3 Thermal Power Station TG-7

* e’-AlM spec.

PyrogelXT10mm X New cladding over the degraded insuration

Y Heat Loss Estimate (w)

(kWh)

Annual Heat L oss | mprovement (kwh)

2,000,000

1,600,000 -

1,200,000

800,000

1,582,081

400,000

866,267

Current condition

After control

Target Area Present After
condition control
CHP-3 TG—7 290.722 159,094
Total 290.722 159,094
Y Calculation Condition
Operation time (h/year) 5,445 5,445
CO2 Emission Coefficiency(g/co2/Mj)1 90/6 90. 6
Heat Toss (kW h/year) 1,582,981 866,267
CO2 Emission (ton/year)¥2 506.3 282.5

Annual Heat Loss Improvement

A 716,714 kWh

Annual CO2 Emission Improvement

A 233.8ton

%1 Reference ; Greenhouse—Emission Calculation Method
%2 Heat loss (kWh/year) X 3.6 (MJ/kW) X 90.6 (g/MJ) X 10-6(ton/g)

(ton)

Annual CO2 Emission | mprovement (ton)

700

600

500

400

300

516.3

200

100

282.5

Current condition

After control




|mprovement : CHP4 Thermal Power Station TG-1

* e’-AlM spec.

PyrogelXT10mm X New cladding over the degraded insuration

Y Heat Loss Estimate (w)

(kWh)

Annual Heat L oss | mprovement (kwh)

Target Area Present After

condition control

CHP-4 TG—1 330.536 204.259

Total

Y Calculation Condition

Operation time (h/year) 5,445 5,445

CO2 Emission Coefficiency(g/co2/Mj)¥1 90. 6 90. 6

Heat Toss (kW h/year) 1,799,769 1,112,190

CO2 Emission (ton/year)¥2 587.0 362.8

Annual Heat Loss Improvement

A 687,578kWh

Annual CO2 Emission Improvement

A 224.3ton

X1 Reference ; Greenhouse—Emission Calculation Method
¥ 2 Heat loss (kWh/year) % 3.6 (MJ/kW) X 90.6 (g/MJ) X 10-6(ton/g)

2,000,000
1,600,000 - \\\ | E
AN 1 687,578 :
1,200,000 ——— g =
1,799,769
800,000 -
1,112,190
400,000 -
0
Current condition After control
Annual CO2 Emission | mprovement (ton)
(ton)
700
600 - L ,
500 g 2243
400 —— e
300 - 587.0
200 362.8
100 -

Current condition

After control




| mprovement : CHP4 Thermal Power Station TG-4

* e’-AlM spec.

PyrogelXT10mm X New cladding over the degraded insuration

Y Heat Loss Estimate (w)

(kWh)

Annual Heat L oss I mprovement (kwh)

4,000,000

3,200,000 -

2,400,000 -

1,600,000 -

800,000 ———

3,469,603

~

~

1,105,667

2,363,936

Current condition

After control

Target Area Present After

condition control

CHP-4 TG—4 637,209 434,148

Total 637,209 434,148

Y Calculation Condition

Operation time (h/year) 5,445 5,445

CO2 Emission Coefficiency(g/co2/Mj)¥1 90. 6 90. 6

Heat Toss (kW h/year) 3,469,603 | 2,363,936

CO2 Emission (ton/year)2 1,131.6 770.0

Annual Heat Loss Improvement

A 1,105,667 kWh

Annual CO2 Emission Improvement

A 360.6 ton

X1 Reference ; Greenhouse—Emission Calculation Method
%2 Heat loss (kWh/year) % 3.6 (MJ/kW) X 90.6 (g/MJ) X 10-6(ton/g)

(ton)

Annual CO2 Emission | mprovement (ton)

1,400

1,200

1,000 -

800 -

600 -

400 ——

200 -

1,131.6

360.6 |

771.0

Current condition

After control




Past Experience (1/3)

Pyrogel/Pyrogel XT Past Experience
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Past Experience (2/3)

( Year 2009 ) ( Year 2010)
e Customer She Plant Objactive N Customer Site Plant Objective
20 S .
20 Caz Compary Hircshima | Hatsuksichi LHG Gas Pipe 5 Enginasring Gemaany o o Cherical Plant Pipe (CUI
3 ine2ring: Comparsy’ Oita up Geothemal Plant Steam Fips - .
i e = 27| Engineering Cempany Kawaeaki Chemical Plant Pipe (CUI)
3l Gas Compary Aacni Magova Uncerground Pipe Line Boiler / Fipe
Pharmazeut'csl Company Oznaka Ibarakl Chemical Plant Equlpmant {CLI}
iz Enginesring Compary Osake Sahai Petrokeum Plart Urheading Dewize
0 Electric Power Company Hekkaide | T i| Ceal G ion Plant Gas Duct Line (CUI)
33 Enginesring Compary Okeyama | Kurashiki Crerrical Plant Furp
20 Chemical Company Miigata Tairal Cherical Plant Steam Pip2
3z Enginesring Compary Magasaki | Nagasaki Ship Gas Duct
il Engineering Comaany Yamag Sakata Ceal Generation Plant Steam Fips
32 Enginesring Compary Kagoswima Jsolete kland  Coal Geresation Plant Dusel Engine
26 En g Company _ _ PC Plant Pise / Equ 32| Pharmazeatcal Company Chiba lehiteara Cherrical Plant Pipe {CUL}
( Year 2010 ) i3 Chemical Company Chiba lekihara Chermcal Plant Equipmert (CLI[}
" Customer Sive Plant Objective 34 Chemical Company Chbe | lekihara Cherical Flant Pipe {CUI}
1 Pharmaceuticel Compary | Kanagawa | Woschama | Uncerground Pipe Line Valve etc 35 Enginmering Company Takyo Tokyo Inciveratar Plant Pipe
X Qas Compary Tebye Tekye Uncerground Pipe Line Fipe 6 Engineering Company Wakayama | Wakayama Chermcal Plant Ol Tank (CUL}
3 Gas Compary Tekirs Tokyo Unergraund Pios Line Fige 37 Gas Campany Hiroehi b Gas Plant Seaam Pipe / Water Fips
4 Chemical Company Kanagawa | Yokosuka Chemical Plant Equisrsent T @ Aichi e Chemicel Flant Stoam Fips
5 s Compary 3 P
o Kanagawa | Vocchama Qs Flant Pive I Frginaaring Cempany Takyo Fuchu Teain Engine Fipa
& inezring Compa; Hagata ik Coal Generaticn Plant Fi
et mid ama o e o~ 20| Electric Power Gomgany Ibaraki Touksi Goal Ganeration Plant Steam Fips
7 Gas Comparty Hokkaido | Hekodate Gas Plant Fipe
2l Electric Powsr Comgany Hekkaido | Shiriuchi Ceal Ganeration Plant Steam Pipe (CULY
& Electric Power Gompany Hobraso Datz Coal Generaticn Plant Turbne
a2 Chemical Company Shizucks | Mishims Chemical Plant Steam Fips
@ Chemical Company Hagata Tairui Cherrical Plart Equicevent
23 Enmneenng Comoany Negesohi | Nazasaki Shap Gas Enene Cuct
10 Electric Power Company Yamagata Sakata Ceal Gereraticn Plant Steam Fipe
- - N 44 Engincering Cemaany goshi Ibusuki Ceal Goncration Plant Stoam Pipa
11 Electriz Pawer Company Adeni Teyotake Ceal Gameraticn Plant Pipe
" = . LU
12| Blectic P CGompany Shi itzne Goal G gion P Viabew 45| Pharmaceutcal Company | Yamaguchi |  Onoda Chermcal Plant Tank {CUIY
13 Enginewing Comgeny’ Ohaysrna | Hursshii Chresrical Plart Pipe 46 | Eleetric Power Gompany | Yamagushi |  Onoda Ceal Generation Plant Qil Pipe {CUIY
14 Enginesring Compary Ehirve Brnzbiari Cheerical Plant Fipe a7 Ghemical GCompany ‘ramaguchi | Onoda Chemical Plant Steam Pipa
15 Enginesring Compary Yamaguchi Ube Cherrical Plant Tark (CUT) 28 Chemical Company Okayama | Okayama Chemical Plant Steam Pipa
16 Gas Cempary Kumamots: | Kumamato Gas Plant Equizment 49| Electric Power Gompany Fukui Takashama | Ceal Generation Plant Equipment {CUL}
17 Enginesring Compary Magasaki | Isahaye Incireratos Plarn Fipe 0| Electric Power Comgany Aomeri | Rekkathe Atomic Enegy Fasility Trerch Pigs
15 Enginesring Gompary Yamaguti | Shuuman Creerical Plant Duct o TR Tokyo — P Fios
19 Fharmaceuticel T Yamaguti Shuuman Chremmical Plant Fi
A " 52| Enginasring Cemaany Oita Dita Ceal Ganeration Plant Tranch Pipa (CUI)
20| Pharmaceuticel Compary | Yemagueti|  Omoda Cheerical Plant Tark
13 Gas Company Hirashima | Hiroshima Gas Plant Pipa
21| Pharmacauticsl Compary | Yamaguti | Shuuman Cherrical Plart Tark
24 Gas Campany Hiraishi H kaichil Gas Plant Pipe
¥} Enpinesring Compary - - Cias Plant Pipe
23 FPharmaceutics] Compary Fukusnda Omuta Cremical Plant Fipe
24 Enginesring Compary Yamaguchi | Onoda Cherrical Plant Equicreent
25 Engine2ring Company Kanagawa | Kewasaki Chemical Plant Fipe




( Year 2011)

Past Ex

e Customer Site Plant Objective

1 HVAG control Saitama | Saitama Underground Fipe Line Steam Fige

- Elestric Power Company Osaka Sakai Coal Generation Plant Steam Pige

3 Chemical Company Hyoga Takasago Chemical Plant Pipa

1 Elestric Poawer Company Fubui Takahama Atamis Enegy Facility Diesel Qensrater (CUL)
5 Pharmaceutical Company Osaka Sakai Chemical Plant Pipe {CUI}

& | Pharmaceutical Company Chiba | Sodeaura Chemical Plant Equipment {CUI}
T Pharmaseutical Company | Yamagushi Ube Chemical Plant Equaprrient

8 Chemical Gompary Shizuaka Mishima Chemical Plant Steam Pipe

@ Ebectric Power Company Oita Oita Coal Generation Plant 0il Pipe Line {CUTY
10|  Ebectric Power Company Fubui Qo Atomic Enegy Facility Equipment {CUI}
1 Ebectric Power Company Fukuoka | Kitakyushu| Coal Generation Plant Duct {CUIY

iz Chemical Company Osaka Osaka Chemical Flant Equipment

13 Ebectric Power Company Maigata Miigata Coal Generation Plant Steam Pipe

14 HVAG control Aichi Nagoya Underground Pipe Line Builer

15| Pharmaceutical Gompany Chiba Tehihara Chermical Plant Pipe {CUI}

16| Electric Power Company Miigata Coal Ganaration Plant Equipment {CUT}
17 Enginearing Compamy Magasaki lzahaya Incinaratar Plant Dzt

18 Electric Power Company Oita Qita Coal Generation Plant Steam Pipe

19 Chemical Company Tokyo Kedaira Chemical Plant Pipe
b} HVAC control Aichi MNagoya Underground Pipa Line Buoilar
1 Elestric Power Company Ibaraki Toukai Atomiz Enegy Facility Equipment
br] Chemical Company Yamaguchi | Onoda Chemical Flant Steam Fige
13 Elactric Powar Company Oita Oita Coal Ganaration Plant Gae Turbina Pipa
24 Elestric Power Gompany Hokkaido Arsuma Coal Generation Plant Gas Dust (CUTY
25 Chemical Company Kanagawa | Kawasaki Chemical Plant Tank
6 Chemical Company Ckayama | Kurashiki Chermical Plant Steam Pipa

27 Pharmassutical Company Ibaraki Takahagi Chemical Plant Equipment
i Chemical Company Hyege | Takasage Chemical Plant Steam Pige
1 Chemical Company Shizuoka Mishima Chemical Plant Steam Pipe
30 Chemical Comparny Yamaguchi Ube Chermical Plant Equipment / Pipe
31 Chemical Company Yamaguti | Shamman Chermical Plant Staarn Pips
31| Ebectric Power Company Ibaraki Toukai Aromic Enegy Facility Steam Pipe
33 Chemical Gompany Okayanma | Kurashila Chermical Plant Steam Pipe
34 Papar Company Gifu dak Paper Procass Steam Pipa

perience (3/3)

(Year 2011)

M Custemer Site Plart Chjsctive
1% Electrie: Pewer Company Hakkaido Date Coal Beneration Plant Ol Pipa Line
3t Chemical Company Usaka Usaka Chemical Flant Egquiprment
17 Chemical Company Dsaka Osaka Chemical Plant Staam Pips
38 Chemical Company Hyogo Himeii Chemical Plant Steam Pipe
i Electric Power Company Hokkaido Date Coal Generatien Plant Ol Pipe Line (CUIY
40| Eloctric Power Compony Aomori | Rokkasho |  Atomic Erogy Feoility Fipe

41| Phamaceutical Gompany Chita Ichihara Chemical Plant Duct {CULY
12 Phamacsutical Gompany Okayama | Kurashikl Chamical Plant Equipmant
13 Gas Company Ohayarma | Kurackiki Gas Plant Pipa

44 Gas Company Hiroshima | Hatsuksichil Gas Plant 0il Pipe
43 Ghemical Gompany Yamaguti | Shuunan Ghemical Flant Tank {CUL}
1€ Pharmacsutical Company Ibaraki Takashagi Chamical Plant Veccal

47 Erectric Compary Tokye Mitaka - Material Parts
48 Engineering Company Kanagawa | Kawasaki Incinerator Plant Duct

48 Tire Makar Tokye Mighitokys - Vazral

80| Elsctric Power Company | Tckushima Anan Coal Generaticn Plant Duct (CUIL
51 Chermical Company Yeomaguchi | Iwakuni Cheomical Plant. Fipe

L] Flactrie: Power Company Kyota Maizuru Coal Ganeration Plant -

53 Engineering Compary Ibaraki Tsukuoa Underground Pipe Line Fipe

54 Ceramic Company Kanagswa | Chigasaki Fumace Plant Eachug Marts
LA Pharmaceutical Company Tharaki Karmizu Chemical Plant _—

3¢ | Pharmaceutical Company Qita Oita Chemical Flant

57 Chemical Company Hiigata Niigata Chemical Pant Staam Mipe
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Conclusion

Effect b y thee' -AIM Method of Maintenance :

- Reduction of theindustrial waste with the dismantling of the
deterioration thermal insulation .

- Recovery of the performance + Energy loss by the addition
of thethermal insulation performance, Reduction of the CO2
emission .

- Reduction of therisk of the piping corrosion of re- deterioration
of existing thermal insulation .

The casefor the purpose of a strict evaluation recommendsthe

enforcement of a newly detailed investigation plan of the thermal

insulation .
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