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Project Description

This project aims to study on M&V method of energy savings in CEM projects so as
to enhance the improvement of relative standards, regulations and policies in
Shanghai. It also aims to investigate the benefits sharing mode in large public building
CEM projects and to share experience in Shanghai and other cities via training and
workshops.
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Summary

Contract energy management (CEM), also known as energy performance
contracting (EPC), is a market-oriented energy saving machanism to promote
energy efficient retrofit for existing buildings. This full-service business mode
use energy performance contracts to finance CEM projects, which offers energy
service companies (ESCOs) and client a win-win situation.

In recent years, China state and local governments have staged a series of
standards, regulations and policies for the promotion of CEM, which gives ESCO
industry a chance to develop rapidly. The CEM output value reached 1250 billion
by 2011 in china. And there were nearly 3900 energy service companies
established till 2011, among which 1472 companies having experiences in
implementing a CEM project.

However, CEM industry is still in the preliminary stage in china, and all sorts
of technical issues have been increasingly prominent. Establishing baseline
energy consumption is the most critical step in M&V method, and M&V method
of energy saving is one core issue in CEM projects. These are the main barriers to
develop CEM mechanism and the most time-consuming and difficult aspect of a
successful CEM project.

CEM originated in U.S. and became one of the core business activities in U.S.
ESCO industry. General standards that build technology platform for ESCOs and
clients are IPMVP-2002, FEMP (Measurement & Verification for Federal Energy
Projects, USDOE in 2000) and Guideline 14-2002 which discusses M&V method
in more detail.

Although these standards have been widely used in U.S., they are not perfect
when expanded to china because of the characteristic of Chinese exsiting
buildings and other factors. The above three standards depend on large amounts
of historial energy consumption data, especially the sub-energy consumption
data. While most Chinese exsiting buildings didn’t install sub-metering device
and lack sub-energy consumption data. Moreover, the complexity and
indigestibility of these standards, particularly ASHRAE Guideline 14, bring
Chinese CEM engineers back to the challenge of implementing CEM projects
when the specific steps and process introduced in the standards are difficult to
comprehend.

China has tied to compile several guides and codes of M&V method recently,
such as <General technical rules for measurement and verification of energy
savings> (GB/T 28750-2012) and <Technical code for the retrofitting of public
building on energy efficiency>(JG] 176 — 2009). GB/T 28750-2012 raises
definitions of related concepts and its features from the aspect of energy saving
calculation, which gives guidance to Chinese CEM projects. But Chinese CEM
engineers encounter the same problem when using this rule because it lacks real
CEM project cases and details on “how-to”.



This project aims to study on M&V method of energy savings in CEM
projects so as to enhance the improvement of relative standards, regulations and
policies in Shanghai based on case stuies, referring to IPMVP and ASHRAE
Guidline 14. It also aims to investigate the benefits sharing mode in large public
building CEM projects and to share experience in Shanghai and other cities via
training and workshops.

This project includes three parts. First, measurement and verification
method for energy saves will be studied and Measurement and Verification
Guideline for Energy Savings of Whole-Building Retrofit Projects (Trial) will
be compilied based on case studies, in the framework of General Rules of Energy
Savings Measurement and Verification. Second, the experience of CEM in public
buildings in Shanghai will be summarized and Best Practices - CEM of 11 Public
Buildings will be compiled. Third, recommendations of energy management
outsourcing for public buildings will be given in accordance with the various
energy use characteristics and facility management modes of government offices,
education, health care, sports, reasearch and culture facilities.
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ATLLE AT R B B & . RS, AT DA St 4 ] 50 R B AN 3
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=
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FEAEREAE R AE 1T RE S JE MOL AR B AT, T RE s BT U Ya L A B e
HUOEVE R AT DL TR B I . R, 0T DA St 4 TH) S5O 1 RN A

% i 1.0.3
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G E R RERERE AT LR, W T B SO AT RERERE T, B3 S ek )E
(P ST A% B 2 AL AR I [ REFE B, ol /2 A v
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BEAEREFER Y ATREREN) Z2MH, B ReE =Rt E - YT REFE= .

i

1.0.5 ¥ 37.%5 & Independent variables
AP BE R G SE I REFEH 5 UG VG BN R B A TR IR, BV
SRR, WA EAFER RS ANER, TS A FZNE, 81T

Af ) &5

1.0.6 BT %M1k

e R G BEFERIAR AR /&, B TSI AR E A, AR Y &
WA RS RENOE AT FF AT s B . M ThRE Rk . WA GRS I o
BATZA S RedluE ook, (HFEFESIE R REFRENI 1L
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T2 N oG T e Re R A s AN, Hed— R e LR B RE
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AR, I EEGT EAEAREE € TR .

% 1-1 [ AT 52 1 Wb v

37 AR B AN K K96 45 bR
B — i 3T AR R*>0.8
T R>0.8 (FH T R & /M ior A i, s B2 vk
Z NS AY & NN .
B, FR1EH F>30, Sig<0.05)

ST BT VAR A P 4 i B AL PR % Co
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FH SR SCAT 5 e b T H i A A
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THEREITEM AT FE AR R A X (2-1) 347, HELRES, M
HERERE E e 5 OUERTREFEX 20 TR . BT B8 BT J5 BB AT 2544 A 7 A B A2 A
[, JEERERE — AN RE AT Sa b FH o BT PO REVRIK P e R 7R . SEMEREFE E e
Mgk T RASE. BATHE. BITNMELERRE, mAE— 4 EUE.
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2.1.1.1 4EuE Rl o R B AR ST AR By il sk 5 B, Al IS g n] )
P T SREAf o B vHE R

i BH

RERAEARED R, JEuE S rseEmr R E (e D HdE A
BATIER 54, AIRIHSGERT R iHE (BT REREEEE A1 NGE s AH Sk
SAR ST RERESC T MO AR B R MEREAE PR AL, ARG SR M AR, 458
FEUEREREME . Wldn, F)E @ SESAT RN W REEOE AT, B s B
MR R EBEE . %55 ME H W, A X B v] DAE 4 %
JEBUERT 7 RITEREFES KR X H FRRERRR, B E=f(H HH%E, A
PIREE), 1E1Z B RFEA AN B J5 SE PR H AL R A H P 2430 B sl T AR
B ids 5 24 A & kST AR B BTG R SR HE RS

Bl FEFRG I EBA 2008~2011 FEIR R K E R LA EHNLE T
M EILSR, AR 2-2 s,

13



2% 2-2 FE R T DU R RERE I 5

oy A | AR | wpme | IR
4 A 16.1 61.57 182,478
5H 21.8 53.92 503,586
6 H 24.2 54.11 709,354
2008 4 7H 30.4 42.59 1,147,882
8 H 28.6 36.05 1,059,375
9 H 26.0 50.35 787,030
10 A 21.0 67.09 608,675
11 A 13.3 59.36 213,279
4 H 16.7 52.94 221,994
5H 22.5 40.99 519,968
6 H 26.4 60.28 816,414
7H 29.0 68.06 1,097,920
2009 4E
8 H 28.1 50.02 936,672
9 H 25.4 60.53 742,093
10 A 21.4 64.47 542,641
11 A 12.4 66.77 203,677
5H 20.9 78.3 544,617
6 H 24.1 81.6 761,678
7H 28.8 80.3 1,243,736
2010 4F 8 H 30.9 73.8 1,395,075
9 H 26.2 80.9 1,309,700
10 A 19.3 76.9 397,494
11 A 14.2 69.6 318,163
4 A 16.0 67.07 237,881
5H 21.9 62.98 497,649
6 H 24.4 64.82 704,627
2011 45 7H 30.2 73.32 1,155,811
8 H 28.3 54.71 1,074,775
9 H 24.7 70.54 742,349
10 A 19.3 67.34 441,335
11 A 16.7 67.48 278,201

MR DL sk, [BIUA43 2] LA S350 B RN AT 3 AR 5 1) 25 v B FE oA 2L
Y=-1098460+64443.8A+4974.9B, HH Y AAHNEHEE (kWh) , ANH
SFREE (°C) . BAAEER (%) , R2=091,

7 2-3 AARYE 2012 4 HZE 2012 £ 7 AL H YR EA A B E, R4
IR AN AR R TR S A B E R . S5 BN, TRIWA s E S szis A H®
A, B e AMmRERN 7.4% 5, HABS HIEARIAERFELS5% LT, 1mH 4
MHEITHEEMZRA 5588 kWh, RZE{UN 0.14%. XUt T =AY A]
DR X VR Ay 1 TR 215 )15 ) FH H s
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22 2-3 VK B AR AR S o B

I} (] 2012 4 4 H 2012 5 A 2012 F 6 A 20127 A
HIFRE (°C) 22.1 27.3 31.0 33.2
HEJHAE (%) 54.3 65.3 54.9 63.54
T A FHH & (kWh) 589,540 966,583 1,172,271 1,344,291
SR R (kWh) 607,226 927,919 1,266,052 1,277,076
X ZE (%) 2.9 42 7.4 5.3

2.1.1.2 HUERTE /R EREAE R e B, (EAR L AR B v 0 e At
ORI, nJIE I 2 T AR R B K VRS B Ak R fE

Ui B

U R 2 R TR AR AL e B, (B ST AR R 0 BE A R R
R AL 2458 1 7 R s SR AT AR AR A R, 3 X i AT RE AR ME HEAT IR
Ik, FEXFREOL T, ZEAEREARIIE SRR MR UG A5 (1 LA ARk,
Xt BGE AT 7> R TR REAR B REAT B R A REAR R, S ATREAE R TR g R 2>
RTEAEMSIE. 2200 AR HENLE RO B E, EsbaH
TRMMERRILR, HABEILRINE 2-4 Jn. BT REAMERBAK,
W72 NEFRORFF AN B IS REFERIFENT, A RSH T [R5
W KA E o

R 2-4 Fp ARER GHL F LRI

A H A PN
°CH (kWh)

1 H 5.7 28,020
2 H 7.7 19,420
3 H 9.4 32,320
4 A 13.3 39,120
5H 20.9 149,760
6 H 24.1 222,960
7H 28.8 377,720
8 H 31 420,880
9 H 25.9 305,380
10 A 19.4 129,000
11 H 14.2 55,240
12 H 8.1 33,820

WRHE A PSRN S A EER SRR, [BIEERIEHEGEFERE Y = 761.1X2
- 11636X + 69274, Ho Y AR HNEHHEBEE (kWh) , X NHFHSRE
(°C) , R?=0.993. 45K 2-1 .
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450,000 y=761.1x2 - 11636x + 69274
R?>=0.993
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ﬂﬁ 250,000
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1
550,000
100,000
50,000

0 5 10 15 20 25 30 35
A48 ()

Kl 2-1 Ml RS H AR A R A 45
M e 8 HOr PN 28.3°C, Wi HLEs A HL &N 313,784kWh. R
FEMEREFE R A BITE AR [ SR A T SUE AT REFEN N 349,532 kWh, M43 3
ZHT A HEN: 349,532-313,784=35,748 kWh.

2.1.1.3 HUE T R E BRI e e AT Ay BRI, Al R AR AL,
AT B I REAEAN 2 AT AE

Ui B

AT FE Y 468K 22 B BR AT i T i AT RER 0 i i, AEBCH R R
S HONRAREGERT, W R A X BT SGE AR 2 BEAT AR AL Ik 7 5045 215k
AEREAENT AT REAE. BIFETY RECUE T H IWOsAT 5, MRYE R GUIsAT A AL
AR AT R R A E — REU LR A dug i R gtia i etr, A
R EAGRIEFZ — KRB URRIAH ML AR S Rere, RIONILAERERE: [FINY,
B H AR TIPSR o 5 75 507 5T, T EAGRIC SRR R A AL
A E NBERE, I P BRIE AR SN AR B S S HEREAE I GURT T I B, R ALy
FTRERE . AR AARL & 1 53, T DLE R 2 B 3R Geid sk i) REAEEURE
SRAS I REFE e = AR T RE R . A RGIBATIE 52 B 77 B B A SR AL DK 3R 5
I, AT L P AL ME RERONT 1 BT RER U sORFE W . (HAE, LIk
BOE T AX R gt b i A S AT s BUE 5 &

B R RN ESGE, BB EMTRERC S, KM EIH &y
R RER . g IR BOE AT isAT rNietr, HoRi RER A BodE =
2475 agtr, WU G s 5 Bog ATs A7 7 SR 1 — RIEAT X L5
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R 2-5 AL H W& 7 vk

& AT T s JE T
g AR | U% | WARE | 0%
(RT) (kW) (RT) (kW)
7:00~8:00 5,627 5,283 5,750 4,813
8:00~9:00 5,335 5,030 5,463 4,551
9:00~10:00 5,393 5,155 5,617 4,748
10:00~11:00 5,233 4,967 5,638 4,750
11:00~12:00 5,293 5,026 5,608 4,759
12:00~13:00 5,347 5,054 5,607 4,735
13:00~14:00 5,327 5,036 5,627 4,738
14:00~15:00 5,332 5,020 5,604 4,738
15:00~16:00 5,385 5,048 5,671 4,805
16:00~17:00 5,440 5,089 5,639 4,758
17:00~18:00 5,453 5,079 5,494 4,647
fit 59,164 55,787 61,719 52,043
RURHL P 3511 &
B Bt Ui HIT T oE g T
HlsE AN 5,449 5,501
RKASH
B B e A T U JE T
FEIRSE (°C) 27.8 28.6
R (°O) 24.0 23.8

AL Ve R AL P X v B AR AUE LI LB, SO AT R M A0 v
B R ARG UARIEAALT, W25 CUH 1.0.7 HEsk, B BIARLL AT
TSR 0E AT T s T 2% N 0.943kW/RT, B0 J5 LIS T8RN
0.843kW/RT, Tift% N (0.943-0.843) /0.943=11%. A AN BE
N 4,339,673 kWh (HU&)5) , FrbA &y 4,339,673 X0.11/(1-
0.11)=536,364 kWh.

2.1.2 AR RESCE I H 1 B A PR AN T SRR A BN DURRIN &5 e
Jiid e IXDUFP 5

—— ik A HR AR s

—— i1 B: AR ENE., SuEito

—— U7k C: BEEFIIE;

——J7i% D ARG L .

Vi B3
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1) B AT EEAE
s BT BRI AL 2006 FFE~20009 4F 48 /N H REFERLHE, 7T LB 3L M e 2RIk B
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R 3-29 YU AT RERE SO ST AR

o IﬁEE *ﬂEiEI H%Eig H%Eig H{Fi’ﬂ
(CWh) A % TEOR | EERE | ANMEX

CN) (K | E XK | E XK (%)
2006 £ 1 H 631,375 19 12 279 277 52.4
2006 £ 2 H 605,375 18 10 279 277 66.5
2006 £ 3 H 587,250 23 8 284 281 86.2
2006 4F 4 H 539,250 22 8 290 286 86.8
2006 4£ 5 H 686,125 18 13 294 290 75.3
2006 £ 6 H 800,625 22 8 299 295 79.3
2006 £ 7 H 1,077,625 21 10 302 298 70.5
2006 4F 8 H 1,117,500 23 8 303 298 71.2
2006 4£ 9 H 903,250 22 8 297 293 83.2
2006 4 10 A 738,000 18 13 295 291 80.2
2006 & 11 A 591,750 22 8 288 285 87.5
2006 4 12 A 635,000 23 8 281 278 58.7
2007 £ 1 H 701,625 20 11 278 276 54.8
2007 4£ 2 H 573,625 17 11 283 280 43.3
2007 4£ 3 H 567,875 22 9 285 282 83.2
2007 4 4 H 501,875 23 7 289 285 86.1
2007 4£ 5 H 770,125 18 13 296 291 80.8
2007 %£ 6 H 803,125 21 9 298 295 80.2
2007 £ 7 H 1,083,250 22 9 303 299 67.5
2007 4£ 8 H 1,091,250 23 8 303 298 68.7
2007 £ 9 H 842,375 22 8 298 295 84.1
2007 45 10 A 773,625 18 13 293 289 86.3
2007 & 11 A 508,000 22 8 286 283 85.6
2007 %£ 12 A 631,875 21 10 282 280 75.7
2008 %&£ 1 H 710,000 22 9 277 275 76.1
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2008 4F 4 H 497,375 21 9 289 285 81.8
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2008 4F 8 H 1,004,125 21 10 302 299 56.8
2008 4£ 9 H 930,250 21 9 299 295 65.5
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2008 4 12 A 618,375 23 8 280 277 52.4
2009 4£ 1 H 711,375 17 14 277 275 59.9
2009 £ 2 H 536,625 21 7 282 280 59.4
2009 4£ 3 H 538,625 22 9 284 281 64.7
2009 4F 4 H 532,750 21 9 289 285 58.6
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2009 4 5 H 763,750 19 12 295 289 52.1
2009 4 6 H 790,250 22 8 300 296 42.7
2009 4 7 H 979,750 23 8 302 298 48.5
2009 4 8 H 972,000 21 10 301 298 54.6
2009 4 9 H 860,750 23 7 298 295 51.2
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201241 H
201242 H
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2012 F 4 A 340,016 19 11 291 287 84.9
201245 H 481,000 22 9 294 290 75.1
201246 H 574,992 20 10 298 295 75.7
201247 H 748,957 22 9 303 299 66.1
2012 %8 H 687,898 23 8 302 299 65.6
201249 H 648,278 21 9 296 292 77.6
2012 %10 H 519,887 18 13 294 290 80.2
2012 4F 11 H 384,086 22 8 285 283 82.2
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50%
40%
30%
20%
10%
0%
-10%
-20%
-30%
-40%
-50%

R

FHXS 1R 72 9 Afi

n??..?.m

'MWM“‘#..

26 ®

H

\

ﬁ

4 oo RO AT AN IR A, TR R MERERE, 5 EATRE

N

K 3-2 2 ] ] R 5L AR B el R 22 A

A, THE4E R 3-32,

FEAHYE, Bl
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* 3-32 ISR A RERINAE

e J A
o AR
AT REFE - . X TREE
A 7 AR 2 4L U Bl
(Wh) e JE g 7 AR E’Jj%%@ﬁb (KWh)
(kWh)
DT | wWT | Z#ERe
wp | HD | A°F | AF | =14871261 —_—
. TAE | T | BT | Wik 1- e
e | RHER | pg | B | sk | s | 1042817°D | BAERERG-
I x| x| pe | Tr1816*D B e g
N N (X (X T2+765*W 5=
K K | p*HD+498
) ) S*¥WT
2012 4 1
H
2012 4£ 2
H
2012 4E 3
)f 539,442 23 8 283 280 566,364 26,922
2012 4£ 4
A 340,016 19 11| 291 287 616,498 276,482
2012 4E 5
)f 481,000 22 9 294 290 681,515 200,515
2012 4E 6
)f 574,992 20 10| 298| 295 836,776 261,784
2012 £ 7
A 748,957 22 9 303 299 1,097,914 348,957
2012 4F 8
)f 687,898 23 8 302 299 1,031,401 343,503
2012 4E 9
)f 648,278 21 9 297 293 741,744 93,466
2012 4E 10
)f 519,887 18 13| 294 290 709,037 189,150
2012 4F 11
)f 384,086 22 8| 285 283 552,443 168,357
2012 4 12
H 539,514 21 0] 279 276 655,403 115,889
&1t 5,464,069 7,489,096 | 2,025,026

M 3-32 ATLLEH, FESRAFNUE 5 & H R TAE HORE. 9 H R E
KT BRI E S, winT AR T Iy sh il s A 2 R A A, SRt B elos
J& & H AL AR B Ao B S HERERE. WRHPATLIR R, R Z M Res s
2012 4F 3 H~12 HIK#H Rt H &N 5,464,069 kWh, 11 & H B K H W RERE
WIS AERERE Y 7,489,096kWh, XS [R] B N )15 RE &4 2,025,026kWh,  #H
NGRS I e

FEMERERE — ATREFE  7,489,096kWh — 5,464,069kWh
FEREEE B 7,489,096kWh

=27%
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4. RBINGE

AR GG S SHEAT AR B + 2 s T H BT T, T 2 R iE
FEBAH IR, BB T Bl LA e B P AR R . N T R RS
TGUYT RSty R B REAR T RERIOR,  FLAB S B2 G g SLIB AT L SR AR P e 2
LR IJE X HAT RE BT T . SR P gl s 1 afel R 57 € ki
PR AC AN S ILERERE, W HAERE, AT VB HER: KRB 2 R e s
TR ZRETRERCR o (B IZINEMOY, 32 P e S e BT il SEdE, W 2RJE ik
€, WA AT RE R 2R HAb S
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Jik D R —ERLEREEEEFE

1. TEEMR

KRBT RS, 2 —FHEELEE. BEREKT 2009 F8 RGN EH.
WHI 23 2, Hrhh F20 2, #F 3 E, HLEEH 275 &, )5 REA
40,000 U5k, Hb MRS =02 =, @A AR RS,
B R SOE R : W R BRSOE, R TR MG S RRRE . KT
F6KH LED AT & # R D HCAT s Bl e 0us, & s B we i s i .

2. WEERIES S

PRI H W 2. REE . HREAIEP M oas, PscE s SN
Hih RGBSR, HESUE RS2 AR ERm, LikiEes, TERAT R
AM B UHETRERE . WE AR IEE B, 20 Wk 5 o ANAE R i
17, BOGERAAM 2011 4 3 AT 7 A, HARSGENTE 2011 4F 8 H AT,
MMk FEERLE 2012 4F 10 A AU AEMAE T RERCR, IR 7% D #7K
R (2010 4 1 H~2010 12 A) , KR TERUE, B 2 L fEY
G R, TR RIS HEREFER M AT RERE, 1S 2ITTREE.

1) BT E R LR

1. @B, EHAH I K LA, 10 s AN AT FH 13 i

2.2010 £ 1 H~2010 4F 12 A1E AR NFEAEF R4, 0 1R 1) 2 18 &
gt ChIAuh. KRB, Kim) « EEHUKRG. BIPRSG. KRS, BB A
GG RE R ERAT TR ANS S, FREAT T AL AR B RE I

3. WA TR /K. HEBA e A A 1) A R B A R BOR 2, e k& B
WA AR X AT I 1) % (BB AR A, S RV & B R, 0 B2 A R e (1]
Je [N A R B0 A 2%

4, % DL i 047 5 00 AR J A

O WEIHARSG: BITHER. THDhE,

@ J R 7 BATI R, BT,

O FTWALG: FBIANREMRE. REMKE, SSAKAE EMERE. B
WL 26 K A itk s 2

@ AR HAE . BRI ALZE I R A XL A A 4% 1) SRS

5. 2010 £ 1 J~2010 £ 12 A. 2011 4 10 A~2012 £ 10 HiH)E T Z,

6.2010 £ 1 H~2010 4F 12 A. 2011 4 10 H~2012 4F 10 A HAa] 4%
LB AT ie SRR LR s 170 5% .

7.2010 /£ 1 H~2010 4F 12 A . 2011 4F 10 H ~2012 4F 10 H LRSS
B, RRSHECRIE T http://www.t7online.com/aktuell/auswahl_TJC.htm,
T H B e B R BRI E PR EOE, KRS HCERCREHE R E RIS
.

8.2010 2 H-2011 4 2 A, 2011 4F 10 H-2012 4F 10 HiZ H 1R FELdE,
(O WA TS

59



9. Br T IR BE i 75 O B E N SR AR A, TR S I SR M REFE AR RN 2 S
REFEAR Y A BTA0L o1 SRR F B HoAh i N 5 AR A (], BB R R S8, 12
ATRFIE] . ERGUERAN G238 2G4

2) o AR Y

N RGE: TE AR = GIBH RAKHLA, X TKRS, I A%
S EIKGE SRR, tH—E SR Rgit T T . KE. BEESE
MU R — X — a5, T2 AR AL A b 19 S s 75 SR 34T B Sl migp L

KRR GE: G FRZ 3 SRR

PRI ARIH IR RA = Er, AR LA N E, B
DB RBUIN AR 25 R 32, T 5 Bl 4o DX 3 ) DA XUATL A 8 i XK =

HEIEHOK RS ATH AR ROK RG RS RIE RS, HERGIL
H 3 G#HuKEL. A HER 8 E#UKMI, HH 6 E1E 6F 2, bf 2 BE1rth
T, RBGERT 55 HOK BBk P A AR HOK

MREH RS0 ARTH IR IAT B R R ST AT i SSdk. 87, BB Ak
K. RIHWEENEGZANRT, XEETHEESENERE, B, @memE
WA

T 8 T ARG B 8 2% T PO A R % E R R UK A . BB e R
BLFEIRBE SRR 1KLLV 50 S (P REFELL HL /1N

KASH: KH 2010 4£ 1 A~2010 4F 12 A REZRN RSB

3) HR A R I

EINAEMRAE FERER AR N BN, X, BEirgarett G
AL AL, IBEHAGER R %0 o BREHFNGE B e DR T L BATHE . SR
GRrtE R, BIANTHR. RS, BN XE. REGEM. RIEEMHIA
BANMLIZITRED RLBaEE (M. BE. FUERCR. H g

—— i R G2 T REE T 2 KB T R 1A 47 A 5

—— IR B AT R R e 1 A

—— XWLIB AT ) 215 A 2

——H AT R B

—— TR BT A

NS B R R I N RN S BRSO, JRE BT T A,
A TR S AR ROK RS, EIMA IR, RILSLBRK &
58 Y PR 155 00 R A AR By N 05 i LY s O IS R B s, BRI EN®
ER G, AEMEN RS, AR SR A A A I ], R AR Y
SHGIAT TN FEE, R R R A R SRS 4y UL . R TR 2
RS R 55 H 50 L g
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§ 700000
-5
600000
500000
400000 B
e S R A
300000 — R
200000
100000
0 A4y
1 2 3 4 5 6 7 8 9 10 11 12
B 3-3 A ALIZ A AL A He 5 S BR FH He R B
& 120000
Z
100000
80000 \ /
60000
e
40000 e FE
20000
0 A
1 2 3 4 5 6 7 8 9 10 11 12

B 3-4 S HURALE H AR IR T B 5 Se b FH B PR

B H REFERLIUL SR ge 45 R WK 3-33:
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R 3-33 QxR SUBALIE LD BEAN SE B FH B FL AR

RRA | RABA
F H F L W (SEhr | FEESE | REEAE | RZE (bR
Ay | SEBR{E BERME | E-EERMED /| BRME PUE | -
(kWh) (kWh) SEBRAED (Nm’® (Nm® | /392FRME)
) )
1 462,919 394,500 14.8% | 110,813 | 103,765 6.4%
2 402,067 365,600 9.1% | 73,441 | 76,173 -3.7%
3 430,926 408,900 5.1% | 56,084 | 64,175 -14.4%
4 431,739 384,900 10.8% | 28,525 | 31,026 -8.8%
5 523,411 469,500 103% | 26227 | 24,480 6.7%
6 508,223 485,800 4.4% | 19231 17412 9.5%
7 559,647 505,300 9.7% | 15874 | 17,412 9.7%
8 581,824 521,100 10.4% | 16,587 | 15,116 8.9%
9 526,386 499,000 52% | 18,260 | 16,820 7.9%
10 467,184 484,600 37% | 22,164 | 19,412 12.4%
11 408,063 396,600 2.8% | 48,492 | 54,062 -11.5%
12 400,477 399,300 03% | 96,3838 | 95361 1.1%
&1t | 5,702,866 | 5,315,100 6.8% | 532,085 | 535214 -0.6%

HL IV HFE H B R R % 14.8%<15%, FiRZ%E 6.8%<10%, 77 %27 R[ECN
8.9%<10%, RIRTIHFEH B KIRZE|-14.4%|<15%, FiE%]-0.6%|<10%, FJ
Ti AR R 8.8%<10%, R IREE R, UK 3-34.

R 3-34 A R BILSE RAOR % LUEL

BRK A% (ERRpontr) | %% (ERRyear) | CV(RMSEponn)
& 14.8% 6.8% 8.9%
HA®E 14.4% 0.6% 8.8%

3. MESRIELRD T

1) FEuEAA

¥ 2010 4F 2 H~2011 4F 2 HPIRS[SHCH B8 2011 4 10 H~2012
10 HIRASHOUE

5E A IRE MU BB 5T B SRR RE RS -

FEF & = 5,973,952 kWh

HERIRS E = 573,588 M3

2) ke

FEFEERRTY P A b, T RE &S S I B B A R 1 R Ge,  HoAh S
AMEB, THEAS R AT RERE.
) RS, L R 3-35.
TR R =S MERERE (MUERT) -MATAeRE (MUER)
FEUERERE — FEuE AT 4 B

w
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MR AERE — il R A Y Ayt AEAE

2 3-35 HE @A TR E T

FEHERE MHTREFE RER s RS
HiE (kWh) 5,873,952 5,323,566 550,386 9.4%
TR, (Nm?) 573,588 535,673 37,915 6.6%

4. RPN
A SR A8 368 T 4 S SR RE AR AP A N 2R 2 G S SR 22 R RE S T 14

WRERE BT UM, Y] @ e @ R R . eAh, R AE R
A LB RIEERT, g ARG R R AN A R . MR R g 45 R g
TR KA, KRR A AER ] 58 ) 4 R SRR AR AL n] DUV R O 2
P SO T R
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MY % B: AHE RIS T i

B.0.1 e R THE ST R OSUE AR REFERI R . THEATERL. fEX A
RS, AU EX LT S H R AT I R, A, ARSI,
N T W IRSCERT R BEFERI T LU, I B L — SR A R TR E T I T
RIRERE. IXAF, m TR AR GRStk . AR A e m] )9 23 3 & 2
P e B KA o B A A ook e 5 VR T SRS B Y RE BRI SO, Xl 3 B
T RE R 5 B I RE o SRR S Y BE B AU A2 B 2 R AN 2 R B R . O
TARBLIX ST RE A AN E R Z SE PR T REEBE RURE R, A7 0 BRI S AN E
R BEAT AL BUR AT RE IR Y

fERMMEBCRIRZEZR AT T, PEREAEE T AR E PR 5 R AR R %
ZE RMERZENRIRIRTE .

B.0.2 fHM R %

[l AR SR FH 2RV R ) D77, RIARE Candidls, FReFeERn e+
AR PR B, T Y 1R 2 1 R DR AT

—— Y rh K T B R R R

——XF SRR R R T T AN HERAE

— R [R5 S A B AT BE A

RIS F I, BANRZEE T BT 2 = AN R A -

——1ifi & %% (coefficient of determination)
E (v - Yi)z

R? =1-+=L (3-1)

> -y
1=1
——77 48 57 Z % (coefficient of variation of the root mean square error)
R 05
1 2 (vi - Y1)2
CV(RMSE) = = | &L (3-2)
y n-=p

——hnifE ZE AR 5 2240 (coefficient of variation of the standard deviation)

5

0
(y; - ;’)2
CV(STD) = + 2— (3-3)
y n-1

A

n—— W IMFEALL
p—— [l AR A v ) AR AN A
Yi—— 5 i AR A
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Vi—— MR B AR T S B 5 § AN TR

Y —— P A AT 21

FERX=AZH0H, #hE KRB RNRIR T BTG REASII W] SERE 1
YRR T HEEL A EN K. B75 285 RECS bR 248 5 2500 #R
e BT A T B L ) — R R . — DNRCK AT 7238 7 R 5 eibe v 22
A5 R AL ARRKHR 7 BAE AN P B T 22 R AR i — DRI 7 228
5 AR AR AR X AU A B P X TR R m S
Y7 7278 i BB 22 AL S AR08, UL R D5 R T SRS TR AR o
Bl

B.0.3 KFFix%

KRR fEX AN EEYEERITEN (BH. 8. &R, S/,
B 15 080 5E) I, R LINAE AR DA BEAN R I UL A H P9 1) S B B BT 7 1 3%
.

W AT RSN B AR (niRER . KRS IS RIEdE, ik
SENS A 2 B HERR, AT DL AFAERARIR Z . MEAh, BRI EdE 2 R A
THbsidst Hahiesk, AR IRE.

M TR R ZZ AR, DA e O M B AT Al . —fB0m =
SE I RLI o ek, RAEIRZE BN . PRI, X T — 2R S8 1 s, s At
M EREACR R AT R, ] DR R BN R 1] CRE 73 B B K
Bk AT S AR K H e, A AR AKX LI A\ D55, TSR
BRI ) (B 5 AP EE R ] 1K)

B.0.4 B %E

FEXS 2 U B B AT I, FEVHBR SR RGRZR — VIR )G, Frslil
IR B, HERIRER N ERIRZE .

TARIRZE /NS TR AN €, S 2B B AR ek e, Rt e
Azl HA, KEMMEY, MMRIRELERNGIHIHE, S REe s
2, BRRENFIEER T, B, R ELLBEAT 2 & I3
FHEL RAT TR KT R R MESR IR Z AT ROT
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% C: [E] )RR

M T EWEYER SRR LR IR, KR 7t - o 2
WEFE AN B AN DL B B TR OR R

BREIMKRAWE, —RERENFEECEFEMERRR, WL
W RIS RN, ATRAH — e LA S FE R B R 5 — AR
. ZXEBEFERXAMMNRE KRR, RPHCAREX B A

HRRRENKRAMMAE T ERTEIE KRR, AReHREH R A0k
TR, ABEH— N EUUANE BN THSR B 5 — AN BB FIXFE—Jk
RAERMAME b REAFER, ESTH 2 P EixX B8 & (8] ) ¢ RN KK R,
AR R BN B, [BIA st R R AR R
[A] (R BB ARG RBATINE , I ZHf e — MR B ERIE N, DMER AT (51
BRI GE it J7 5. XA EARIA K — AR EIE TR, SRR i A 08 R
[ =] A

R B R R — M PR, —FRBEERR R, M— R ERAR
HABIUINRERFEE:, 55— PTRR, P AR 3L [FE 52 2
FHMR R IR

it FRAEIE5> 8 (Regression analysis) SEHF7T 2 PR 56 & (A%
BREHR R FZRBERRZRERONERE, Rnsi RILEFNHAZE. B
=R, AN EZRES A FEARER EE SRRy — JeEE 5 A
W “ZH—R7, MZAERES —ANRAZARER R HFONZ o R4
— JCIEVA M X oy A B B 5 5 M 26 B 2 A iR s 22 Jo [BVA 204 Lo
Z uNE A3 M 5 2 JeARZAE RN 7 A . [BDE 0 A AR S5 2 fa s Hh 2
RRRMA R BRI REN, B2 eI BRI, FH g scrE
HGRE, mEZE (EED kBN, #HlikEE (S8 .

EI, giitaF BRI A2 97 (Correlation analysis)f 70 5 147 5% & (1
RAZ R ZIAIR R RTINS ] ¥ B 26 0 SR AT AH 5G40 A Rk 9 47 B G 73 A
(W BEZA KT+ XN EEFATHICHIR, AP EESZANE
A R AEAR SRR E AR TR AR B R AN B 0 T I A2 8 ]
HI A AR RO AR DS 70 M o AEAR SR M, AR B IEH R EMKRA R 7).
Ko AT A REAE TE AL B (AR DG AR BE A M S B — N & 5 2 AN B 2 A AH
KWFREE, AR — AN EE LTI, #H5 —MEENEN, X2&EIH
IHT GAHIC M X B B SA BT AE o B —F R RERRSR 0 TF, IR el |1 20 b
AT LASRAF AR ORI — e 5 R, (AR SR BT R RESRAF Rl A ) — LU B (5 R

WR—ANEZE DA TR RN H SRR, X AR
PEENAB . H— % N

Y=a,+a,x, +a,x, +-+a,x, (3-4)

Hhy nEZE, xi SNEE, a WRH. ERFERIEL T, RFE—
R AZ B ] AR F AR B (—JneME R o (2, @RWIREFEEW K&
FMMZ WA R, B REGEHZ LM R AR . e H ] A ) &
ANPRIAR B e i H R E— AT LR T VLR ook e B, R8s EU BT B,
AU F LS8
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BT BB R 2 AR A R G R, R — N EE O & 0] BAR F
ZFRAFIREEBAR R . @, RAIGEIEFE AR A ferednT
HELRWENEHER, EEFEAENEEEAER, —8RF&EZEX LA RerI R
BERBEAT U, 0 B BT REU(R2) 357 2748 7 240 (CV(RMSE)) A
Pt 22748 7 ZH(CV(STD)) B, X R & Fh il & 5 30 01E J7 V2 A R EESR, I —
AN BEAF B B2 SR O A T BRI (R A B R AR

LARE R LR, NI AR R T ERN RN, AIRIKELE, X
WA Bh T U A O B AR g H, AEEUE RIS, I T T [E S
KEREMAL, B FRL, RAW HLE SR E A2 SAERREZE
KR

1% RZ, CV(RMSE)F! CV(STD)HI AL % B, A RKEHZE T M F KK
[E—0NEE, AIZ ARGt .
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fis D: FHVZE

MALAR B A L RS REAENI S AL &, BRI BE I BUR Gt
MBS AT O, MM S5 B R SR REAE . MR AOIRAZ AR B RS
SR WENEFA T = 55, XA AN 52 i S RE 2 8 B R T 4
SEARAE,  HATRERAT BORMASALR, AT e 46 B2 4t (1 REFE R X S S S AR
EARMAAL. e, B RG TR ENLRERE. KRN REFEHBEE = 5
TR AT R AR . B 1 RoR T MSLAR & 5 SUE T REFEI G R
1T s AT AN SOE JR 2 Gr ek & 0 AEAN R AL A& N isAT, N T SdiE R
RN REAEEE AT LLAL, AU 2 UG AT REARHEAT R B, 198 5 e A
SLAR SR AT ARDN B (K RERE RIS 2k vfE fE

MATAR B I RE R GEREFEIISEARREMI A K, AR 75 ZEXH I BE R GLREAE S 1Y
RE AT PR AT TF S T H AR N 5 BB AT ML S AR B, JFE T RE R THA
I 1) B Hd AT R RO . O 1 A BEIE BN AR B, R T A E
AITX I BE R G RBAT R L S RERE A RE R . a0 SR BERE A5 36 B S r AR B AE A ) 2
FREAERIA I, Wn) DUl — S Gt (T ke ) SR x5 4har
AR FHRERZ IR/

ab

ﬁbﬁ : :
] ]
] ] f,"\
] ] ’
' . c\ EERE R

BB RTRERE A
| ' II_H_ - \\
; ;  THEE
] ] /’
] l__‘ \ -
L ECM T
L K .
' BER LATHERE
: :
] ]
HIERMILITET : HMiERMITET

] ]
] ]
] ] 0y
L B 8]

P 1 O AT REFE S AL AR B VR &

M1 T AR FUH B R GU i a VB AN [R], 279 e A i 5 S e A
PR A BN E S A ER . ASEEES, WRRENEMEIEA A S 4
MALAREA R A, B, ARER AT T RS saE TR, AR
HHT e I SEBRII AR e, R SR A R 4 3 S AR B (O T B s 6 (0 8 P I
(8] (AN &R B S ey AR 22 R REAR RS o MfE A — 28T H T g
AP E AL T 2 S AS B 2 RO Y RE B AR A AR . B Un(E R TR AL
P B SGE T H o, MO AR E NGRS SE. SR, AR, 81T
A&, 2% 1AM T LR SR CAE T H AR A AT AR &
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1 duE RGAMMALAT B 24
piE I H M7 AR

/"_\“"/\é 5 5 Kb )
<@I¢§f£§ M}% RASH. MHE, 25EHA
P GeiEtT TS, 2SR

AHAS W RGR TR KRAZH MR, BEHL5IE
BAR OKRGD A7/ B S AR A
KRASH HHER, Kinasil ik

SRR B AR, Rk
RTINS SE TN 2
T RE TR TR [
KR FRBHL. . = RE
. NN e T
/__TE
=T
Tz L R B

BeAh, FERER A EAISUEE AR T, R AR A AR B H R R R
AR, W E IR SOE AT S R BE R G R MALATE AR, 3R 2 5 H T A
FIN 2 0] BE 20 S AR SRS AR e S U 22 -

R 2 A A S AR B U K TV 22

WA R ERRE (%)
P A TR 5
T AR £3

W5 PANERSE | £10

AZIA R Gl |
%) *

ARBBAEITN | +5
bk {52 14 DI T L SR A YE . A% 5 T B S A
TR R T R 28 2 B (R 2 B0 8 S A R P 43
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AERE 1. KWWK ER AT X8 BS RS

1. EHE®R

FIANEE M AR AR (R M7 D B XAEET1E /X iE
HIE T 6800 3, (TFEE 6~8 K, BEWN 8K, [THFEIKG 25~30 K, °F
PIRERE 20Lx LA b o BRAT VRSN 250W mEANKT, ROCEREAL, P
5 A 4000 /N o EAR B K A TR RE IR BRAR A ek | X B AT 1A T
Reckit . ATH ASARITH RS TR, PR R OE R i B AT RE R
REMRAT (RREMWITEE”) MITii. sl —Ht) XE®EmE (%)
ERINARE X IR 1804 B4T B Bus &b fient b, AftEHGE 3900 E4T A,
ARG HOLILER 4-1,

 4-1 BuE e N AT BALE AR

F5 AP LA (X ds b Bom (B)
1. 2. 3 & 336
4 = 82
VY & R 37 52
! PRI R 64
kegh—. 170
heah = 132
Ha b 268
FEL A v A B 44
2k 49
2 BXE Flk B WE 188
WIEL) 142
UOE 77
wE 14
3 e N 154
1T 283
= BrfE—. M 146
4 KL Wb = 1] 70
=KL 94
NG T 16
[T 24
AR X 24
L3e 238
5 HoAth JRRHG Sk 710
J A A Sk 167
KTk . AL TGSk F I ok 149
s Hil 154
B 18 53
it 3900

2. BBV AE K B A 4 b
B, X 250W B BT 5 LED 4T B ARSEGAT T LR 4-2:
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F 42 B HH 250W =R 5 LED 4T 1 FEEH RS

250W = RENAT LED /T - SEs
1T BAUE D3 250W 8OW LED I/
B T e 300W <85W LED I/
LY AC220V AC100-277V FH IR
TAEH & 100V DC48V LED H £/
X% (PEC) 0.6 >0.95 LED JR R H &ECK
o HH T ADi H $1 % H () LED
T RATIE&E 28000Lm 5853Lm P, AT B A
AH I il 2000K 4500+500K ©)
NASRERA 23 >70 ©)
TARUREE -40°C~45°C -30°C ~60 °C Al
By 4 55 2 P65
TARMEE <85% 10%~90%RH K LED B it
IR TR E SR REES LED ¥ £

E: ONPEOBAR, SOBAR, GEAE 3000K MU FAREKSH, BRKERE; GRE
3000~5000K (Al tadi, PRI SE: (ol 5000K B EA ARG
@R EFRHOZ Fr— AT 2 5 HOR R GO A2 KT IR H A o B SR € e 2 B B SRR
ATH B AL AT RIE P DL 2 e N TR, RZI TR ARG
Y79 981.46 Ji7t. AMEUE 3900 RERAT, RFEAEZFLEURAS, 7 577 fr
JAINSE . TR e A, FEARIGINAT RBCE 56T, 4E9 LED /T
B TAE BB m AT I AR &S, 4R 0N T 9% F A s 2 1 A B
K.

3. BHARZKE

AT H A 55 G RIS ¥ 6 R IR s B AR, & [RIZ0E T H XU R Y
RE Rk 7 = R AR QS it YT REAR 55, I LA™Y RER G SORTAR I )47 BEAR 55
W . TUHEWHINE RS HE 2012 42 6 H, TR /0 W N T AN
Ot B WEIE ISR H S 72 N H o Bk SN, AR RE S 5 63%1
H R, A HNN 0.76 T/ (ANERD . HAED I AR
AN AN B S R 2 S A B R X B R, AN e 0 5 LB AR S 1
M A SRt B BANAL
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