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{RRIISupply Side EERSiARE Conversion & Dispatch ERMDemand Side
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IRBS =M B#R Background and Purpose
» fA5BE Geographic Scope of This Project :

TERTEFEHX, o GHER18.95 T AR, A =FEa k. BT
695.5 /575K, RNIFAL1125.475F 7 K FIEET55.6 J5F J5 K.

Ningbo High-Tech Park(NHTP), a mixed community covering a land area of
18.9km2. Major energy users within the park are light industries with a total area
of 6.95 million m2, commercial buildings with an area of 11.25 million m?, and

residential buildings with an area of 7.55 million m2.

— ZREBFOM, AEMIMARIT00 5P K. #ZOXUIIMAL FSS. SRNFE. ShEAR
BRAMHX. FE. 2. EREAE .

East New Town (ENT), with a built area of close to 9 million m2, the core area of
which has been fully constructed. The core area is designed for residential,
schools, hospitals and exhibitions while the peripheral area is designed for
residential, schools,hospitals and other facilities.



IRBS =M B#R Background and Purpose

n [REBE Geographic Scope of This Project :
- TETEREHEX
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o
n BEEIAR Current Supply-side:
- =X (@) 5T: BRG] BT B IF N E SR, X AT
W SE L Ay XL D3R (0)RA U0 T = IX N BB A i [ B U e
WILAE R A RMESL, FE A & X 7 BRI MO A w5
(C)fEFATT I . v X A BERVE R R R R A BTis E N B
As for Ningbo High-Tech Park(NHTP) :

(a) power supply: power generated from Kefeng CHP Plant is first fed into the
State Grid, NHTP then purchases electricity from Ningbo Power Grid to meet its
power demands;

(b) gas supply: with exception of Kefeng CHP, which procures gas from the
Zhejiang Natural Gas Company, all users within the park utilizes gas provided by
the Xingguang Gas Group;

(c) heat supply: NHTP’s heat supply pipelines are currently under the operation
and management of Kefeng CHP Plant.

- R (CEIERTR, ALK, ATRUR T AR
PR, R,

As for East New Town (ENT) : only refers to the heat demand . With no industrial
zone located within, heat demand of ENT is generated only through domestic
hot water usage, heating, and cooling.



s IREB#FE Project Objectives :

= BT BOR B X BER BRI
Survey the energy efficiency performance of NHTP .
— B8 PR AR BEFE AT WA AE D ey 19 B i it A 50 AR 7 28

ldentify energy saving opportunities, and technical solutions
for minimizing energy consumption and peak loads.

— JDLE ol R X 2 i AL A

Propose a regulatory framework for the establishment of a
micro-grid.

- e REVRE B O il BT AN SE AT B T 3R

Propose an action plan to finance the project and to
iImplement the energy.
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73:%18 General Methodology
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B3 Key Concepts

n M FERIE Distributed Energy Sources:

s Mo ATEE R i ) REVRER S A R Gt ATUH B 58 1 I . 20 A sUA LI B S 7y
AROCRE H HA ¥ R BT G 8 KR A X o0 A UL

It refers to an integrated energy utilization system distributed on the user side. The team focuses
on the CHP, DCHP and Distributed PV Power Generation of the user-side in accordance with
the project’s specific conditions. CHP has various types of applications, the ones relevant to this
project include large-scale thermal power plant and regional Distributed Combined Heat and
Power (DCHP).



R Micro-grid:

Tl I ZR G T LA SONAE —N 25 58 B A L X A — R A& 3 0 o 0 Dgr 5 0 A B IR BRI, DIRe
PO BERMEN RS REMEAFRES). TRME RGBEEE RS BIE R I
A micro-grid system can be defined as a group of interconnected power loads and distributed
energy resources located within a fixed energy supply zone. Functional modules include : an

energy supply system, energy storage capacity, measurement of the system efficiency, energy

management and connection to the power grid.



X i ge B & E+ .0 District Energy Management Center:

X 35k R B A0 F D e G RR VR AL R A R B . BRIE T SR 5 AL 5P 6 =4 5. X
$5 N R RS AT R L FE R B T A A AL B B U R . REVR AR SROE E LR o E, @i Aeds
B A% (Energy Management System or EMS) W % F7 3 X SRk 2 i s /A8, AT 25 g
H H B A K o W A5 ] o

The chief functions of a district energy management center include energy supply-side management,
energy demand-side management, and the provision of a platform for energy trading. Within the
district, electricity generation and management of distributed generation are harnessed to optimize
the utilization of energy supply resources. Energy demand-side management focuses on primarily
on the monitoring and management of power consumption of buildings in the region through an

energy management system (EMS), which facilitates energy conservation and peak regulation.
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0 FEKRMEBIEGEIL Methodology of Demand Side
Management

0 EFXFERNABEEINIAR =FRBEETRN Current
Situation and 3-Year Projection of Energy Consumption
In NHTP

0 FabFhipk = RN ABEEIIA R =F IFAEEFN Current

Situation and 3-Year Projection of Energy Consumption
in ENT

0 FERMBEERHE Demand-side Energy Efficiency
Measures
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Methodology of Demand-Side Management

BN

Baseline Establishment

TRMTIGE

Energy Efficiency

LBV

Demand Response Strategies

TR E M TERE g - e < -
Establish kely 1.fstablish kelyjﬁ VAN SR Y ERIN DRSS BEEERINEKRNIER O TiE
industry  sidential Establish key Determine KPI of energy Review international/national best
el T office models efficiency retrofit practices in DSM
| [
: “mnﬁékmﬁ?x“ :
GHUREINES e v L) TR B G T : :

Consolidate models with survey data

Analyze energy savings in
models

Review local regulation and policies in
DSM

h 4

PP BRI AR R AT T

Map hourly energy consumption of key buildings

Y

EFERAEST

Analyze retrofit feasibility

WRTERIEESIETR

Determine KP| of peak demand reduction

in NTHP |
v v
P \ BRI T AEAEOR
SR & R Ak Sl i = LS
5 Consolidate KPI of energy Direct load Thermal storage
Evaluate hourly energy consumption of NTHP
control system

efficiency
|

v

LSS X TS ARG

Summarize energy savings and peak load shifting potential
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Baseline Establishment

= Simulation Manager =
Weather Data RS

EnergyPlus Hourly Electricity

m— Consumption
BRESEE —
Basic Infc';'mation FiERES
m—mealy  Hourly gas
EiREigsE Consumption
b= = |
Envelope Information
ZREESE
=ER sl Hourly Stce_am
Vacancy Ration Consumption
Equipment Power End-use Energy
Consumption
SIS THIE

Working Schedule

U IER

Key Building Model



E;Eﬁﬂi%ﬁ Baseline Establishment

B [RTTY T ey g M Y e

- & D R ER\DSMEE \guanweihui Load\guanweihui final\guanweihui_final.idf
0|2 k| Mewobi | DupObi | DelObi | CopyObi | \

Clazs List Comments from IDF

[0 7] Designs pecification:ZonedirDiztribution - -
— [0001] Sizing:Parameters
I [0017] SizingZone
[0003] Sizing:System
g [0003] Sizing:Plant
i = - [001 7] ZoneCaontral: Thermostat
f 00071] ThermoztatSetpoint: D ualS etpoint
1 i
|

ESR[ESR (T3

m

3 rie FourPipeF anCoil
[0004] ZoneHWAL: T erminallnit ariableR efrigerantFlow

[0015] &irT erminal: Singlel uctYAY: MoR eheat Esplanation of Objsct and Cunent Field

[0015] ZoneHaCarDstnbutionl it

[001 7] LoneHWAL:E quipmentList

[001 7] ZoneHWAL:E quipmentConnections
[0002] Fan:Congtanttolume

[0003] Fan:WarableYolume

Object Dezcrnption: Four pipe fan coill system.
Faorced-conwection hydronic heating-cooling unit
with

= |supply fan, hot water heating coil, chilled water

- cooling coil, and fiked-pozition -
K [} Field Unitz Qb1 Obj2 Obf: =
s Marne Themal Zone 1 Far Thermal Zone 2 Far The
2 ':E [ Areailability Schedule Mame FandwailSch FardveailSch Fary
"‘.: [ Capacity Control Method ConstantFantariabh ConztantF anifariablh Cocl
pr ’ b asirnurn Supply Air Flow B ate mads autosize autogize autc
p i Low Speed Supply Air Flow B atio .33 33 .33
k : M edium Speed Supply Air Flow Fatio BE BB BR
. b Emirnurn Qutdoor Air Flow Fate mads autosize autosize 1]

Outdoor Air Schedule Mame
Air Inlet Mode Mame

Air Outlet Mode Mame
Outdoor Air kixer Object Type
Outdoor Air biser Mame
Supply Air Fan Object Type
Supply Air Fan Mame

Cooling Coil Object Type
Coaling Cail Mame

m

Themal Zone 1 Far Themal Zone 2 Far The
Themal Zone 1 Sup Thermal Zone 2 Sup The
OutdoordirMixer DOutdoordir: kixer Olute
Themal Zone 1 04 Themal Zone 2 04 The
Fan:Constantalur Fan:Conztantyolume Fan;
Thermal Zone 1 5Sup Thermal Zone 2 Sup The
Coil: Cooling/ater  Coil: Cooling™/ater  Coil:
Thermal Zone 1 Coc Thermal Zone 2 Coc The

b amimnurn Cold ' ater Flow Fate mads autosize autosize autc
Mirirmum Cold W ater Flow B ate mads 0 il 0
Cooling Convergence Tolerance .om .om oo

Coil Heatingwater [ i+ | Cail -
] 1 P

Heating Coil Object Type




ST XA KA B TR A BRI S BTt

Comparison between Demand Simulation and Actual Demand of Energy within NHTP

TR TVESH (2R EXE=
Commercial Industrial building | Residential building | NHTP total
building

=B mwh
Simulated power 164,326 247,534 93,389 505,250

consumption

iFAAEBFE mwh

Actual power consumption

tERTIR

Relatlve error

RIS E m®

160,094 247,535 96,728 504,356
2.64% 0.00% -3.45% 0.18%

N/A N/A 2,519,999 N/A

Simulated gas consumption

RAAFERSE m3

Actual gas consumption

HTRE

Relative error

RIS E t

Actual steam consumption

211,293 56,354 2,482,684 2,750,331

N/A N/A 1.5% N/A

8,406 59,448 5 67,859
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=X E K A REINIA B = F I5 A BEF
Current Situation and 3-Year Projection of Energy Consumption in NHTP

HA R FREFE
Energy Consumption of typical buildings

4F F H #(kwh/m2) Annual Electricity Use(kWh/m?)

wo ) [
300.0 - |

200.0 +

w01 BES A
m o2 HfiARERE
" o3 REXE
mos lBRAE
. . _ _ m os: TERFE
1000 | 55, QfficggCommercig), . 555 Resideptal . = 06: THBIH M (82H)
po L Ml e e mm B == = R TE—&
o1 02 03 04 05 06 R1 R2 R3 11 12 13 14 mRr2 S E—H8
m R3: HFMBEIR,
m12: BHABAREE

200 4 261
18.1 w13 BAF EHE
20.0 14.8 mia: M ERF
10.0 I I
0.0
o1 02 03

1’

FEZKILHE(1000Ton/m2) Annual Steam Use(1000Ton/m2)

04 05 06 R1 R2 R3 11 12 13 14
E RIS B (m3/m2) Annual Natural Gas Use(m3/m?) iE

. 23" N inE - BEUEFESEE SRS

2 2) (NPt X[HEEEERPVEAE
15 B, FEEBE17.2 kWh/m2.

’ 095  os4 :

1 0.42 M ote:
0.5 O l . 1) Data marked with * means

0 it only covers few months,

01 02 03 04 05 06 R1 R2 R3 11 12 13 14

not the whole year.

23 Only Sun-Earth Power has
roof Py panels, annual
poweer production is 17.2
KRN 2,
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Residential Buildings
Tl
Industrial Buildings
pIYN Sl
Office Buildings

H AT HUFE
Current Power
Consumption (MWh)

93389
247534

164326

T b X =4E 5 5 RERE TR
Three-Year Prediction of Demand-Side Energy Consumption of NHTP

=R A
Three-year Later Power
Consumption (MWh)

182402
329469

249919

H ATFEA & Current
Gas Consumption (m3
)

2482684
56354

211293

SRR E Three-
year Later Gas
Consumption
(m3)

4848992

75007

321350

H TR 28R
Current Steam
Consumption (Hifi)

0
62788

8562

—
AR JE R (R Three-
year later steam
consumption (i)

0
87903

29885
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REPHFTR B R M BEEIR AR = 5.

FHEET

Current Situation and 3-year Projection of Energy Consumption in ENT

ZIKRFEEIVIR Current Steam Consumption
REFIWARBAE G

Monthly steam consumption of the ENT

10000
S 9000 \\
.E 8000 ! I
S 7000
£ A\ \ /
5 6000
8 A\ [/ ;
= 4000 REHFIBARBRERG T
S 3000 \\ I/ statistics of various buildings in ENT
9 2000 600
£ 1000
= T 500
I 0
W 1H 2H 3H 4H 5H 6H 7H 8H 9H 10 11H 12H __
i Jan Feb Mar Apr May Jun Jul Aug Sep Oct Nov Dec %‘ 400
= S
e — G HTIN2018  — 2014 S 300
ENT2013 ENT2014 g
©
o
£ 200
N
S 100
- = B
Eé 0 TERsT FAL AN TR ST
AL PIYN i) ) ; . LAGLR AR
Residential OL\fficem Busﬁ|_ness ;@ﬁ Culturj and O%]ﬁh
buildings buildings bo' ice otels entertainment thers
uildings
u I ST AR
Area of existiiﬁg buildings 225 445 100 60 68 2
u ZAE RS
Area of buildings after three years 355 545 150 80 18 l
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o
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6,000

4,000

2,000

REF = FRIER

Steam consumption in ENT in three years

0
6H 7H 8H 9H 10H | 11H | 12H
Jan Feb Mar Apr May Jun Jul Aug Sep Oct Nov Dec
® 20134 (Ton) | 9,467 | 5,606 | 3,058 | 1,685 | 1,159 | 1,974 | 2,905 | 3,012 | 2,541 | 984 678 | 4,579
B OZAEfE (D
12,614 | 7,469 | 4,074 | 2,245 | 1,544 | 2,630 | 3,871 | 4,013 | 3,386 | 1,311 | 903 | 6,101

Three-year Later




LRk EERRME Demand-side Energy Efficiency Measures

ERIEININ
Current State

THERN T hE
Recommend Measures Energy
SEWVI
(MWh)

WeeE Tt | BB E
Energy Reduced
Saving Carbon

Percentage Emission

R LEDAT, 1HE/DZfE

Lighting System [NE=b)

control

T BH Bt ME, REEEFE S I,
Sunshade Concave window, shade
IETETS structure of buildings

A LA TR FEFIVRVHLZH H1 VA il 35

Refrigeration unit [E3EZ[EaeR

distribution

lamp, but without intelligent

Cooling and heating
efficiency of the VRV units of
office buildings is less than 3.

MRS THAGTHRL NEMER

RSl Constant flow pump

LEDAT, 3400 E ARG 6,115.17
LED lamp with additional day
lighting control

P SLTH G AN /K F38ERH , PG ST 3 4,665.57
pEERUED

Horizontal shading on the

south facade, vertical shading

on the east fagade

SR VRVAHLALH 2 i) R 2 2 13,339.18
3.5.

Increase the cooling and

heating efficiency of the VRV

units to 3.5.

B R AR B AR

Change to variable flow pump

3.69% 4,953.29
2.82% 3,779.11
8.06% 10,804.74



FRETLIEFR T ZRAIEBRAR RS, MEERFAHERESHNAHERE, TRUFEEBER
FEl S8 A B HURE L Mt 5

The aforementioned energy conservation improvements are input into the office building
benchmark model and the energy conservation recommendations are quantified, which yielded

significant impacts.

IMABFORI LR T RetE i, FI7ERE X /R TH T RE4.3%.

Based on the combined energy saving measures, The energy saving of the entire NHTP can

rea i EBRE TS T EEEEHESER

170, 000, 000

165, 000, 000

o H B I

160, 000, 000

155, 000, 000

-

=
250, 000, 00O

i

i L
B s 2 e

145, 000, D00

B 5

140, 000, 000

155, D00, 000

150, 000, oo

[
A

BEESE L
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Supply-side Technical Optimization Options

Qg

ﬂ$l“\%r 1I\ltt\iL%
Current Situation of Heat Supply by Kefeng CHP Plant

MARRREED R

Analysis of Heat Load and Heat Balance

FME= R AR R Tk R R

Forecast of New AC Load and Industrial Heat Load

FME =S RRD RikF

Options for Meeting New AC Heat Demand

P AR RAUTRERS R

Anticipated Outcome of Two Technical Options




ﬂ$l\\\ %r" \l\\\IL%
Current Situation of Heat Supply by Kefeng CHP Plant

méﬂimﬂk Condition of Unit :
—HAl—E52. 14AMWIAS -2 BL S RIA R EEHAH

Phase | : one gas-steam combined cycle generator unit with installed capacity of 52.14 MW

= HR—E58.62MWIRAS-ZFISER SR R FEHIE

Phase Il: one gas-steam combined cycle generator unit with installed capacity 0f58.62 MW

» BEMRSEUEMLSREEN/I20M/BT RIS SR

Two gas boilers with rated steam supply capacity of 20 tons/hour

PG6531B DIN03030 V40 ( 15.54MW ) —_—
(36.6MW ) (63.36t/h ) I |
I 1
7l
et ey R | ' oo
RSN | | B | — HEEEH, | & |
&
F- - T = | 1
| IRy - -
t E,E(z’ETO‘th ) = SR
s | || e N\ ,
AN CC12-3.43/0.981/0.196 : :
— — A E— H i
WS ) ( 15MW ) H
H ;E H
[

W
mEn [ B

NG32/25/0 (4MW )




B (IR
Current Situation of Heat Supply by Kefeng CHP Plant

IE1TAYE: EBREIENA | IREREREIETT ( 8:00-22:00 )

Operating hours : For peak regulation, operating principle is morning-on and night-off
(8:00 — 22:00)

BITIR: TENEEERIEZR TR TR

Operating condition: adjusted based on steam demand

HZENRRAINTA0M/BY |, ERRASEH+HFRER LA TAEN ;

When steam demand <40 tons /hour, the gas turbine and extracting-condensing steam
turbine is turned on;

&R T50M/AY , ERRASEH L+ B BT LA THRL,

When steam demand >50 tons /hour, the gas turbine + backpressure steam turbine on
ERAMREED: RlIFHREB RAMABENAZ137TM/EY , HAAS- SRS BIMIERK
HIREETI/ET, SHTHXBISAHAERN , ERBIIZERID17TMW,

The maximum heat supply capacity is 137 tons /hour,

MEBX A AIRISER /962.0% , FEEEK0.98,

The theoretical efficiency is 61.4% and the heat-power ratio is 0.96 .




*4$I\\\ %,_1' \I\\\iLJk
Current Situation of Heat Supply by Kefeng CHP Plant

FHISEMRK: 2EFIYRSHMEIRXEI29.4% , HHEFER19.4% , FEKE
1332.8%,

Heat Loss: The pipeline loss of steam supply averages at 29.4% for the full year.
The number is 19.4% for winter months (December, January and February) and
32.8% for spring, summer and autumn ,all relatively high numbers.



MARI9HT Analysis of Heat Load

ZTomEE: FERARK , FEEMKER
N, FRAZSAERED IR BER—FF
MEEE, RIF2013F220145F%212
RB. 1R. 2AZSFXKEALLL , FlEI20165
REFREGELLI790.391,

Seasonal characteristics: Heat load is larger
in winter months and smaller in spring and
summer months.

HAHALEFE | FAHSESTEIHSE
HIELE/91.706,

Heat load characteristics in a typical day:
ratio between the maximum steam supply
and the average is 1.706.

2013fF | 20144
SEFLEH (1) 119,066 | 131,683
212, 1. 2B () [46,764  |51,598
FEK (1) 72,302 80,085
ZFEEKREAL 39.28% [39.18%

2013/2014

O L L L L P PP L L O®
PSPPI PP PP PSPPI
O A7 BT 07 BT O VT AR A0 ADT AT A



M9 Analysis of Heat Balance

Data: 2013
Winter 90.8 53.2
Spring, summer, autumn 47.1 27.6

Winter 112.6 66.0
Spring, summer, autumn 70.1 41.1

Unit #1 40
Unit #2 57
gas boiler 40
Max. heat supply capacity 137

Winter 24.4 71
Spring, summer, autumn 66.9 95.9

- BFSFXREERET |, (NERSET+ WA SRR B HSE R

the rated level steam demand can be satisfied by one gas turbine plus the extracting-condensing
turbine;

« SERAEREEIRAR , JFERSE + B ETWIEH TS AR,

The maximum steam demand can be satisfied by the gas turbine + the backpressure turbine.
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Fhig=siRR G R TR G RN

Forecast of New AC Load and Industrial Heat Load

BADARGERTFRIE Assumption of heat demand for office and retail

BEHTX 1 £910%AYFE NG AR R E RS EAREK
NHTP: approximately 10% new built or existing buildings are potential to use heat for AC.

TREBHTIEL : RF3FE25%HIFED AR ERE RN ERAGEK

ENT: approximate 25% new buildings are potential to use heat for AC in future three years.

THO A NI A0 NOMNMOFTFTOOANNNMNOOIF OO O AN ANONMNNIMNNMNANDNCADN A O A O O - O
O 1 O =1 O NONONON—-"TN-"TN—="N—"N M O r N O 10O 1 O 1O 1O OO OO O
N e T e T e T e R T T e T NN e e e
A H AN NN NITFTIFTFTINND O OINNODODITDNO O A N HH AT NN EFFNNDOONNNOOOOOODO O NN
S OO O OO OO OO OO OO OOO ™ v v OO OO OO OO OO OO OO OO OO ™ v v v

—_ = SRS, =— \ T

S X 2 F AR R IREPFTR e AR R K

Hourly heat demand for AC in NHTP Hourly heat demand for AC in ENT

- RiE EiRNRIE  SEEESMRELFBAFRSERSIEM213231 , ZEFFiREFRAZE
INRREIBN125130,

Based on above assumption, there are 21323t and 12513t new steam demand
for commercial buildings in NHTP and ENT respectively.



Fhig=SiER s R TIVAR G ETG
Forecast of New AC Load and Industrial Heat Load

= TG &R Assumption of heat load for industrial
2013F N KB BFRRZESAEN SRR EEESAEN12% ;
industrial steam accounts for approximately 88% of the total steam consumption in NHTP
3E e AKX T AR 2E1E1<40%.
in three years, steam demand for industrial use will grow by 40% in total

2013 (t) 2016 (t)
=X NHTP 71,350 117,788
—HrhTVlindustrial 62,788 87,903
—HAEAcommercial | 8,562 29,885
ZREPFEIRL ENT 37,648 50,161
iIRXJIDD 10,068 10,068
ZRE K= 2 Total 119,066 178,017
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Options for Options for Meeting New AC Heat Demand

SEZA
Kefeng CHP Plant

DT TURERER AL
£8/DCHP

i

Steam

ZRELRIGENA

Steam type
absorption chiller

=X NHTP

AN

Office/Commercial

FE—: CHP
Option 1

YA IR
AC chilled/heating water

MR AR AL
HLEH

Flume and hot
water type
absorption chiller

ZRELRIGENA

Steam type
absorption chiller

T IFAOK
AC chilled/heating water

ZREBHTENT =X NHTP

AN

Office/Commercial

AN

Office/Commercial

SESC
Kefeng CHP Plant

P TUAERER AL
£8/DCHP

TS AR IR B
RS A
Flume and hot

Heat
water type
Exchanger absorption chiller

YR IFAOK
AC chilled/heating water

TRBBATIENT

AN

Office/Commercial

Z_: CHP+DCHP
Option 2



DCHPZEZ Capacity of DCHP

DCHPEEKIELI20%5IE(E AR KiEEY
Capacity of all DCHPs is approximately 20% of peak load

HAEKET DCHPHMNBENRIERD R AT RIET RS DCHPHLHS0%MINEEIRT , ARIFZSER«TT

YA YA

When the heat demand is beyond the capacity of DCHP units, CHP from Kefeng will cover
the shortage by providing steam. When the heat demand is less than 50% of one DCHP
unit, CHPs from Kefeng need providing steam.

10T X DCHPIZ I it #h i ZREH RDCHPIZ I i #A i
8 Hourly Heat Supply by DCHPs in NHTP Hourly Heat Supply by DCHPs in ENT
7
= 6
=5
=t
=
K 2
T
0
35 20
0 i’
2 25 < 14
= 20 e 12
515 i V1g “i\i“‘l
1 1o W i 2 T
= H\ = 81 T [
o5 | X 4 |
0 Il i 1 — ]! RN P
M arrrrrrerrrere IR S S S e 9




g2 REILCHPFIDCHPEX S RIER
Operation Condition of CHP and DCHP for Office/Commercial

EMXEHRE FREPFIRSEHIRE

Annual Heat Supply in NHTP Annual Heat Supply in ENT

m DCHP
m DCHP
54 6 e % WREFES
. N 7‘%\
BFRT Kefeng CHP
Kefeng CHP

%51 =X DCHPH14E FREPFRIEDCHPHLA ait

Type DCHP units of NHTP | DCHP units of ENT Total

SFMHIAE,

Full year heat supply

2EFLEBE, kWh

Full year electricity generation

2FXASHEE, Nm3

9,874 6,403 16,277

7,795,000 5,055,000 12,805,000

1,808,000 1,172,000 2980,000

Full year NG consumption
DCHPIE{T/MEIEL, h

. 1428 1365
DCHP Operation hour

DCHPFIFJETEY, h

o 1300 1263
DCHP utilization hour




AR ARRER

Outcome of Two Technical Options

= JF5E— option |
XERIFBR T SN NREIFEEEFEAEIRAMRELES. 4IRS , B0 & 15M4E//THY

RS R,
Rl F FNEBEEIA20119Fkwh |, SRSHEESIA178017t , KIASIEE H541677NmM3,

= HFEZ option I

J%Tﬁi’“‘DCHPWH+ﬂ$%F TENA. RFEB ERENFTOCHPIAAREE D | &
EEA TR ARE153.0h——EHINFE S 10t h RS SR,

%—L$EE)_ F FMEEIX17504 5kwh , ZX5HESE1X161739t , KIASFFEZ /94781 5Nm3 ,

DCHP#148_EMEEE1X1285F5kwh , %%,—ﬁﬁ%iﬂ_{l&??t FIREFEE 9298 5FNm3,



BE—

. 2= Option |l
Option | 755 — Op
CHP CHP DCHP
AN =N
AGVIHEE, t 178,018 |161,739 |16.277
Steam sales volume
LIIFEE D, kwh 20,119  |17,504 1,285
Grid electricity
SR=FRE
AR, NmS o 4,781 298
Gas consumption
YR AR
2?2;2;") OB\ 7100 |713% 86 409
d .
BIEIR . (63.2%) | (63.4%) °
integrated efficiency




P40

A (R h EixHED

Carbon Emission Analysis of optimized options for Kefeng
=4FJ5CHPY" & 5 CHP+ DCHPJ5 %CO,HEl &

CO2 emissions of the two alternative solutions in three years

Status in 2013 Option 1in 3 years Option 2 in 3 years

CHP W HE BlECHPY & WeAlE (gD BIFCHP = X DCHP RN WRAE (gD
() Kefeng CHP Carbon Kefeng CHP ML DCHP#HL4 Carbon
Carbon capacity Emission NHTP DCHP ENT DCHP Emission
Emission expansion ® unit unit (®
®
PAT S 71,350 17,292.95 167,949 44,682.22 151,670 9,874.00 6,403.00 44.681.74

()

Steam sales:
NHTP (t)

Stk sae Rt e 37,648 9,124.67
I, ()
Steam sales: ENT
(t
FSa kS-SR Al 10,068 2,440.16 10,068.00 2,440.16 10,068.00 2440.160319
(P )

Steam sales: JDD

(t)

B FNEE 307,92 2494152  201,190.00 162,963.90 175,040 7,795.00 5,055.00 152187.093
(MWh) 0 0

278,272.9 210,086.28 199,308.99
8



s NAFRERNARBEENRY, RE\ER—FNERLT, TR-KBEDTHE—.

Only from the perspectives of steam supply and electricity supply - provided that the heat

demand is the same, the electricity generation of Option Il is lower than that of Option I.

n  EHRFRHERE, BERTCHP, DCHPRBHHHE 75 T B MKBRER TRt . BT Lk
BARMAHENE, BB FBUEE AR B RY0.8100MiICO2/MWh, =457 R—HkHHE
210,086.28M, 55 _CO23#Fi#199,308.99M . {EXAH7HAREVLA —FH W7 REHH LEH
R
The comparison of carbon emissions depends on the comparison of the carbon emission
factors of CHP, DCHP, and Ningbo Grid. Due to the uncertainty of such data, the electrical
carbon emission factor is valued according to that of East China Grid, i.e. 0.81 ton CO,/MWh. In
three years, Option | has a carbon emission of 210,086.28 tons, while Option Il has a carbon
emission of 199,308.99 tons. Based on these numbers, one cannot deduce which option is

better in terms of carbon emission.



N VA RHEES ST

0 BJ{TIEDh
Feasibility analysis
0 APFHEERA&EBHNE

Solar photovoltaic power generation unit



REERES-Lii

EIXTHARTF , =MaBERER ( AFHEYSR. APHBERY/ Q. LIRS
%) WHINZESEE. ST ImREEWIL o , BTLATHIRE , &+
ABHRENNFFIMEF R BYIN T —EHE,

o FEETKEMKX , AAIREES T EFM TR/ \XAAIREE,

& RFEARERXE , TREFRFMHSHNTBLURMRE—E.

o TKEFXIM FRFHASIFHARGER, SERSIREH X ONIT,
FE | RN NEERAYIT R E REABHRE SAR ., TS HARRT

#291900/0\8F , FEIRPRIESTREZI4700M)/m2 |, B RPEBERRIUZEHD
X , HE&FIBNE e,



ABHEEYS A% BHNA

ZITEE ST IR XIEE B RBESIRIE S FIE(E/NTTZ1302.42/)\
B, IRERGEEET6% , FHIFNTERLY/H985. 9400 , T EAIAIBF L

MEBEZI/934.51GWh, 1EE1R , FFRIBERH0.8% , ERGB204F,

TREMXKHEEFAEE

W B MW 35.00
H[1] TR (E R B h 1,302.43
T A] Fi F /[ vief h 985.94

n JEAR e S R A 1.00 0.76
AR T A MU/ 4,700.00

Lo[2] B R L GWh 34.51
b T S 0.8%




B0 cHE R - SR > X1 28 Tl

=4 FEFEME (b)

1 0.00 34.51
2 0.008 34.23
3 0.008 33.96
4 0.008 33.69
5 0.008 33.42
6 0.008 33.15
7 0.008 32.88
8 0.008 32.62
9 0.008 32.36
10 0.008 32.10
11 0.008 31.84
12 0.008 31.59
13 0.008 31.34
14 0.008 31.09
15 0.008 30.84
16 0.008 30.59
17 0.008 30.35
18 0.008 30.10
19 0.008 29.86
20 0.008 29.62
58 -4 640.14

SEP R R 32.01




P HIVAPHEETSIAFI REkHES

Analysis of carbon emission of distributed solar PV utilization

THEREFEXKHEEFEREE

First year solar power generation in NHTP

5 Symbol & FRDescription

H:H1. E= Total installed capacity

FEWEAH H FE /N %t Annual peak sunshine
hours

4 0] F) B /N #Annual available hours

FetR Bl RS ACK Total efficiency of PV
station systems

JKF T 4F s 4 S FAnnual total radiation on
horizontal surface

T 4E 4E & L B First year annual power
generation

3R FE Annual attenuation rate

MW

1.00
MJ/m?

GWh

35.00

1302.43

985.94

0.76

4700.00

34.51

80%



B4E Summary:

n FIRAKFHEEREERE, B~ EEFEAKE34.51GWH;

The first year grid-connection electricity is calculated to be about 34,510,000kWh.

o R#E CFEBIRSTEE2013) KB SLREFESTL 1E (kWh) B BN T4 T 0.325kgbn i E, 5
HERRBEK IR BT M, HETFLPREH 11215.758.

According to the data of coal consumption for power supply in thermal power plants included in
‘China Energy Statistics Yearbook for Year 2013, the saving of each kWh in electricity is the saving
of 0.325kg standard coal equivalent. Compared with conventional coal-fired thermal power plants,

11,215.75 tons of standard coal equivalent can be saved in the first year using solar power.

s EEN20134E 4 B BRHEER F0.8100MiCO2/MWh, KFHEENGIR K BB B SEIRHECO24127953. 11, 7=
A — B AT R SRR .
If the carbon emission factor of 0.8100 tons of CO2/MWh of East China Grid is selected, the use of
solar PV power generation can lead to the reduction of CO2 emission by approximately 27,953.1

tons in the first year, generating substantial economic, social and environmental benefits.



fﬁ‘& _LMT%,’%J Xﬁﬁhﬁﬁtﬁa Ejlb\
Microgrid Concept Distributed EMC

O =538 X S H R H 4 7y B 2%
Typical-Day Load Profiles

O & XS X R EE L3N (ZFE)
NHTP Micro-Grid Distributed EMC Proposal

O L IE 2 X S pe YR & B O T RE
Micro-Grid Distributed EMC Functions

O3 AAREREHEHFLERER
Distributed EMC Operations

O 34 i R AR SR BUR 3B /N6

Policy Analysis of Micro-grid Development

)

v




A XM H A AL - 2R, FREIW

Typical-Day Load Profiles — Residential/Commercial/Industrial

4.00

R M MW

0:00 2:00 4:00 6:00 8:00 10:00 12:00 14:00 16:00 18:00 20:00 22:00 0:00

—{857N484 ¥ T N482

A N48S

B R BAEE , EFOREI TSRO —mEgE , B B9 RUR R R H s
B With 3 types of typical users, the superposition results to 3 peaks, morning,
afternoon, and evening

B EAHRSEEIL RS, MRESR AL, RSP EREMX —2, t 5 REHLZEAL
B The peaks appear at 11:00am and 3:00pm, similar to areas in southern-east of China
and New York

B ERSEERAEH BRI A REESNE |, Dk AR B

B There are strong consistencies among day-to-day load profile for
Residential/Commercial users, while the profile for Industrial users may vary largely.



BT DX P P A X SRR IR B D AR (=4
&)

b

B

ﬁﬂﬁé‘ﬁgp 24% —- A B E
A 54% — L HEER. 33%
A E A 61%
G AP 15 "
;1 FETWE,
T 3% . w— AR 42%
'_ . ﬁlﬁﬁ.ﬁ‘ﬁ: 25%
ZRuR. 5% % Lmsf::ﬁ' TR
: —p | KT T WEE | — , BEEEAS
iﬁﬂﬁ* 8% T R WER GEFEE: 25%
S T 14%
R AR T
SHEER: T0% W\ 5 s e E A
TGEAG, 35% \ ok il L / — ok R

W ERGEA: WX AR A R ORI70%0K H TR RHT XA B A ST B R ) 2%
B AT KRR RN A X370 A e YRS BE Al



m %0 3EE Core Functions :

T FEL PO R 2 20 A1 2\ BE YR B AP L DD e

Micro-grid Concept Distributed EMC Functions ™

Gen. /Supply
Management
Module

n " Micro-Grid
B RIEETR Concept

District EMC
%EEEE}E ISINIC v

Market
Module Transaction ey
Module _

MHTP

SEIBRARBCHI I8 Y0 T A%, T AR AT B YR
23.44AMW , SEBLIMEIT : Ensure CO2 red. 8%,
kWh saving 4%, peak cut 23.4MW

oA R RS IR K AR TN 5]

DG monitoring, pw gen. forecast & control
FoRMEHE, BFENHNESTRMM

DSM, incl energy eff. & demand response
X35 P 3k B -5 s I3 AL P4 Demand &
Generation Optimal Balance
XIS REVR TR 5 |, KIRIE AR, SZRBL
B DX 35 9 8 1 e W A i SR 46

Internal/external energy trading/bidding

BIFE S Innovations :

LR, SR FRWEE, THHT B
G—E—AFE T HIE Grid supply, DG, DSM,
Market Mechanism in one platform

WS, KSR HE. e WEE. Bk K
SRR EA P45 B 5K EE)
Microgrid concept, local balance then to bulk
grid balance

W5 XBAEA— B SNSRI 5
REBHELENZL , X BIEAREE BY
B, Market transactions drives efficiency, e.g.
NHTP as an entity to purchase electricity

KRR R REIR= Lt

Develop smart energy chain



AzZCOM

SHEABEREEPLEEER
Distributed EMC Operations

1. XA EZE B AR B — A A B3I DUMIAR D9 H AR B 2 05 52520 Low carbon

orienteddispatching, selection of various energy resources

2. BT FRMEE R HEER A AR -8l o eI g fl b Ok T “8i2” , iz ey
RERHETN B RS S AR ESEH, AR, otk Demand side EE/Emission
reduction targeted dispatching, monitoring, control, management

3. ZETF X i /) =i A ARG R B — AR XIS W e, #f e R, SR 7 sk B, R
X 458, v W HL g 7T ) e K HILUR, Peak reduction oriented dispatching, to ensure grid safety and
reliability, DR —Renewables — DG — Gas - Coal

4. XIBHABEFRPEREE- 0T RZSFEN AR, DCHP5 CHPIEAE LLHGE LK) JE I,
WIS R ARG E R A S A E S EHARNZT S48 Heat demand and
electricitygeneration optimal balance oriented dispatching

5. BRI REHAZIKKHE- R ERENERX G EEFE, REGSHIATFZ MK EH
AHE], XIRBETR R A B A IR AL 8 B 7 % low purchase cost

6. ZETRGKPE - RERZNLH W, HIITRAS S TR S, RIS K
M5 A S P B2, B A sl 27954, AR 248 H Transaction based dispatching
mechanism,internal and external energy demand transactions to generate benefits to the
region




A=COM

ﬁ%ﬂ*ﬁ?&ﬁﬁ%ﬁﬁd\éﬁ Policy Analysis of Micro-grid Development

AHJ5TH Pros:

W TR TS T R A (AU R (2013)  77°% Ningbo low carbon city guideline

W ¢ T A B AT ML RE DR WA R SN AU FE R A\ A5 o5 TAF AU3E 41 Gov. Notice toestablish
energy saving & emission reduction monitoring requirements

YL NS G AU S Utility Reforms at Shenzhen/inner Mongolia in progress

WG9S 0. THGE e TR S IR 2 R R INTE S =L S8 F N 2L (o e g 75 SR )
I T 25 AR S TAE B & Recent 3 key government policy releases: Utility reformpolicy #9, Use of
renewables, DSM pilot guidance

ARIT5TH Cons:

W [ S i A8 S I RS A% 5, B AIER ] transmission charging fees, selling to grid

mHATH CBEJE) ARVERE X BCE A E A A EETT limitation of additional utilitycompanies in
the same region

W Q)T X e o AT A rAIA B A L, Gnff[El—& 32 ? Balance of interests, consolidation of ops

W [X I 5 401 BE M R A1) Gov. subsidy to aggregated EE not allowed

R E I Recommendations

1. RPFEFYIABED « FECT 3R H O8N FL e S 3T To become utility reform pilot city

2. DSM T H TR KM, et %, To start demand response pilot

3. KVFEQ T I ELEM N S, FHAE 73 3 3785 H /A =] Following up with recent policies, try to
establish independent electricity sales companies in Ningbo

4. LTN4.09F B, HEdE I E A Re i E B, HE3) X I8/ seds vh 02 P 8 {E ik 55 Develop
industrial 4.0 infrastructure, add value to Distributed EMC



P54

BEREEZ | BNMNARIE

Policy Barriers, Recommendations, and Conclusion

0 HEBMEXBEREELE 538N Micro-grid related policy barriers

and recommendations

0 SEEEREEERRBIER M IEIN EMC related policy barriers and
recommendations

o ZEi€ Conclusion




fRUEB IR K SREE 2 SHISRIEIN

Micro-grid related policy barriers and recommendations

BEREMPHUAERBUR B2 (RN RILRIE R 7E) 1 (I3 HIH kR 38 e e 77 72 ane] I3 g b g S0l
Lack of relevant policies for  ZUMA & H, FIERE VA%, B 5 ME#n) TR A 10K B 1 B8 77 R B HR 1 flc e )
power supply organizations X [X sl 37 )N H X — T #AS A L AR TR A 1 H I

ol L R AL DRI SR R = H arsea e e B pEie, RA AUk BRI ESR . B A sUR B2 8 T 10k A LU
Lack of related policies and JEBENHLM, (H& M SRS B AN EITeMW .
regulations for micro-grid

% 7219 J& Asset Ownership 43 E FL R % 7 U i 1) ) A, AT PARSCATT SR I L R 7 T S L 5 A 2R SR B R X 5 1

. . - 2 5 T 7 2 R S S B bR, URF T DI i B e M R RN
P ey Sy Wb, ATV LA, IR HL

GitsBiROperating model I TEHEH, AILUHAATAI Bt AT IS, A WERMEEER, SRR AT SR
i feft, RAPPPIBOTEGRKIZE . AT HL A b e BRI BT A3, 7 AR YRR 34 L.
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AREEFEERAXBRREN

EMC related policy barriers and recommendations

A RFMEBCERIAIRCurrent status of related subsidy policy

FE T AR TREMRS P A E R . K (R e 5 BT H g9 S TR 3 $EBE AN
o IS R HE L TRUBE G SCRFTE L, T R IR 55 A W SR - [ e Y B 7 2 S 1
(T HE A2 7] B A F 2 i jjﬁ'éﬂﬁz‘fciiﬁ H, ?ﬁﬁﬁ?‘%ﬂ'% (7, ‘ é’a}%*ﬁ/ﬁ\%l\%ﬁk%ﬁ . fﬁ%ﬁﬁ E‘Jﬂt?‘?ﬂz%ﬁﬁk.—%
BAP R ERELY  (E% (2010) ﬁé', 'E'Zﬁﬁﬂ 5] F7 Hnﬂli%?zikﬁ%o providing tax incentives for energy conservation
255 sgrvnf:e mdustr}/. The EPC projects are included into the scope of support fronfl 'central '
20104 ‘Opinions on accelerating the within budget investment and the central government special EE funds. Qualified EE retrofit
implementation of energy performance projects implemented by ESCOs in form of EPC mode will be subsided or rewarded. Local
contracting for energy services industry governments, if fiscally allowed, should set aside some funds to support and guide the
development’ development of energy service industry. After that, the Ministry of Finance arranged CNY
two billion of special reward funds to support energy service companies to adopt energy
performance contracting to implement EE retrofits in industry, construction, transportation
etc. areas, and public institutions.

BIREt, A AR, BURRE X Y B 2 A S000MAR KR LA b K SRR A Re IR TH T
L2 WA DL T RET H AR X 42240 0/ bR HERRE . HPE R X 42300 7T
1 R AR 0 T B il % 4 5 B AR ) IR HEIRE 25 F — IR PE 2. made it clear that during the 12" five year period, the
2011 ‘Management methods of fiscal government will provide a one-time reward to energy saving projects with saved energy
incentive funds for EE technical retrofits’above 5000 tons of standard coal, and annual energy consumption over 20,000. The reward
standard in the eastern regions is 240 CNY/ ton of coal, and 300 CNY/ ton of coal in the
middle and western regions.

1) e R 46 S IS BE MR 55 2 W) S R SN [ 5 2 i i Rl i) & R RE R BRI H . AT H

FEREE NKTE . FECLACKN 7 24T 2 5. EPC projects implemented by ESCOs
registered with the state and included in the national award plan will be rewarded rather

R e, e A AT than subsided in term of the project’s annual energy savings.
2011 “Ningbo Muricipal EF specatiung  2) B ISR HHENL5 A 1SE IS PRG0N sUBK R 5y
management aproach’ A F MBI B SRSl £ RV B I %, DA G R R s .
300 C/Mi bR AEIE bR vE 1T #M Bl . EPC projects implemented by ESCOs registered with
Ningbo government, or implemented by state-registered ESCOs but not included in
national award plan, will be subsided as per the standard of CNY 300/ton coal in term of the
project’s annual energy saving.



SREEREEEXBERR

EMC related policy barriers and recommendations

21}

X REIR S5 A F St A R Re R E I H , USRI BB N BN, B
FAENCEN L, X TG RERE k45 P BE BRA7 1Y) DR S i (] RV 3 05 H
TERIIE =, 4 fiE{ERL. The revenues earned by ESCOs from its
implemented EPC projects will be temporarily exempted of business tax.
The free transfer of the EPC project assets by ESCOs to host companies is
exempted from VAT.

REMRSS A F LG F AR E HIUE , fFEREA SHER, BUAH
WA — AR EWNEIBEER, B FERR=FRaEml
P38, SDU4E 2 55 N IR AU AT (8. 1 ESCOs have
implemented EPC projects, the ESCOs, if qualified as per the regulation,
shall be exempted income tax for the first three years starting from the
year when the first operation revenue is obtained, and then shall be cut by
50% of income tax for the subsequent three years

F s Al #% IR BE VR BE & R S PR AT 4 1T REAR ST A R R & B S HY, 33
A DAFE TSR 2 1 L A5 P A B 0B, AN DX 23 B 9% 9 F R 6587 3k
HEATFL AL FE . As permitted by the regulation, the reasonable payment
made by the energy users to ESCOs as per EPC agreement can be fully
deducted from the taxable income, with no need to further differentiate
the service expense and asset price in the EPC payment.

REVRE HLS RIIE, TREMRSS A w) S k45 F Re Ak i DR St & [F) e
VB BRI T RO B, 44 IR e 4 S 1) 55 7= AT B S A 3. 1Y
REMR S A ml 5 H e p B EIR B - BB, A AT
TREARSS A B WL . After the expiration of the EPC agreement, the
EPC project assets will be transfered by ESCOs to the host companies and
they are allowed to be treated in tax application as assets with expired
depreciation or amortization. And at the time when the ESCOs are
transferring the ownership of these assets, there is no need to record
revenues for the ESCOs separately.

EPCIIH N NA T 1540 1) v SN AT S AL A2 5 SR . The
calculation of taxable income of EPC projects should be consistent with
the arm's length principle.

BRALE R REURE BE B UL, K R A SO & [R) RE VR B A =] AT
FE I L I R R4, T2 AR & (R RER A BE A m IR B A . [
A% 1% 5 T 4 e 347 8 1H P4l » To establish a special EPC fund,
which will transform the ex-post subsidy into investment fund
especially applicable for ESCOs so as to mitigate ESCO’s financing cost,
and meanwhile the regular audit of the special fund will be carried out.

X SEE A, BEATREVREE T, SEEARAEHI . AREAR AR AR
3 TR S A DL AR BRI o o T A Al 18 52 AN TR R IE B 2 )
SRS [ S5 K SE ARV g e A b TT e & [ REVRE BT H , 84
— JJYUJHJEEK . Organize energy audit for host enterprises and
establish a correspondent reward and punishment system. Non-
attainment enterprises will encounter reduction in the preferential tax
policies. For attainment enterprises, different levels of benchmarks will
be set up. To encourage companies to carry out what EPC projects
within their capacity, they will receive more benefit if they can achieve
higher benchmark.

X S it G [F) Be R AT BRI H ) RE AL TR H SO AT A RR IR S A F
R 28 e 73 K P RS A B AR A AN 84 UG E B . The host
enterprises that adopt EPC model to implement EE projects shall be
eligible to deduct the VAT in the savings-sharing payment made to
ESCOs from the VAT in sales.



£X1€ Conclusion

n BHETRSETR
0D BEIHEREECHRERSERTREBKE,; ZBEMER, KEQRFOLEH;
0 HHTRERFRERCOPREMIRE, MBLEETREIA11.94%, X TFREHXFRMILR

o LS HERGT 7 A VGRS FIA B B R EDhRE, DARIAR TR SR OUm DL SRRE R AR, X
Fra R 5 LM ILAC .

m Building EE renovation

o Convert to variable flow rate pumps; Install sunshades daylighting control ;Replace

to high COP AC system equipment ;
o Overall energy conservation rate is 11.94%.;

o Peak load management and load shifting



CHP/DCHP F&—

o HEAREAENATE. RBERR2E 1M/ KRS, BN HIEHRITN
AR ERBTIET B

CHP/DCHP Option |

o Option lis to increase the capacity of the existing units.

o Add two 15 ton/hour gas boilers in order to meet the additional electrical heating

demand of NHTP and the additional heat demand of ENT; Considers using existing

pipeline in ENT.



s CHP/DCHPHF R R MARBB=HIA
o BECES5E BN A2MWATHIOMWEDCHPHLA,
o CHPln_L2& 10m/Bf MR SR,
o MRFRR/RUKEEE U EDCHPAIILA MCHPH AR AR EER B RN BE .

m CHP/DCHP Option II: Add DCHP units
o Add 5 DCHP units with a total capacity of 10MW ;
o Add two 10 ton/hour gas boilers;

o Add steam/hot water exchange device to enable the DCHP and the existing CHP

units to mutual utilize Kefeng mother pipeline already installed in ENT



DA RE IR RGE
o EIEFAIAT5H PRI FERINES ZEARHENAR KR BHEK;

o BEAZBKHEEERENAERENIEMW, EEFFRUR B R N985.94/M (EEE#HEE) |
o EMBEE34.51GWh.

Distributed solar PV system

o Total area of building roofs suitable for installation of solar PV panels is

approximately 347,500m2.

o Solar PV power capacity is 35MV , annual effective power generation time is 985.94

hours (loss already considered)

o Total generation is about 34,510,000kWh per year



o TREMNAEEIRE R AL,
0 T =4S B X ] S R e AR R 23.44MW, 41 1k R I R i 203MWIKT 11.5%;
o0 S5=FFEAMUERZRIAEE, AT A EE8.53%, BRI HEIR T IE8.03%;
o0 XELSHBSTEERZVTHE—RRREEEAFKRKAH. BUFRERTFEE R

m  Micro-grid and energy management center

o A peak load reduction of 23.44MW for NHTP in three years, accounting for 11.5% of

total peak load;
o This solution will save 8.53% of energy and cut carbon emission by 8.03%;

o Itisrecommended to hand over the operation and management of this part to an

energy management company under concession granted by the government.



n  BTHEST
O CHP/DCHPJT E— I N300 AR T, WZEEHEN: 118%,
O CHP/DCHPJT & A [ a5 5t f5 sk oN1.2312 70, WAt %N6.4%.
o JUREESAAREE ARG T N2.981070, IWEFN: 11.3%.
o AEVREEH O S EONTST5 i t, IR 16.6%.
o FIEIHNFHSEBRE NEeZTt, U Z12.5(1F A R 5Y)-18.6% (1 br 4 B LA 52350

m  Economic analysis
o CHP Option | —investment of CNY 3 million, IRR 118%;
o CHP+DCHP Option Il - investment of CNY 123 million, IRR 7.3%;
o Solar PV - investment of CNY 298 million, IRR 11.3%
o Energy management center - investment of CNY 75.75 million, IRR 16.7%.

o Option Il + solar PV system + energy management center, IRR 12.5-18.6%
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E A Fi& Basic Assumption

5 &— Option 1

%X = Option 2

BETE Invesiment Scope

HM2&15UhESRIF . AIRMETHCHPHA R S
B Add two 5Uh gas-fired boilers with ulilization of currently
|redundant CHP capacity

EEsE AN 2MESTHOMWEDCHPHAE |, CHP# 0 k24
10UhET I SEYF Equipped with 5 sels of 2MW DCHP units
and add 2 sets of 10Uh gas-fired bailers in CHP side

S8E (Fx) Totalinv. (CNY 10000) 300.0 12,300.0
it B %8 Energy source DCHP CHP &1t Sum DCHP CHP &1t Sum
F}ﬁg {it# Heat supply (f) 33,835 13,835 16,277 17,558 33,835
Output and & W Elec. supply {10 MWh) 4,802 4,902 1,285 2287 1572
input F #™ Gas cons. (10km3) 1,240 1,240 298 605 203
# # % Water cons.(m3) 87,971 87.971 45,651 45,651
{# #£13% Heat price [CNYA) fLa. 28517 ! 320.00 320.00 f
L Mt Tamiff (CNYKWh) fLa. (0. 808 ! 0,960 0.808 f
F = {+# Gas price (CNYim3) na. 3.22 ! 2.80 322 f
IH B %a5 M | £ ) Project life jyrs) A 25
W WmiEI2)  LEOEHEAT . &ﬂﬂ:ﬂ]?ﬂlﬁﬂ#&%. . MfEIIA  WRALL AﬁfFlﬁEﬁﬁ:. #7H T 0345%
2 operators, average annual salary of CHY 60k, social benefitis |3 operators and 1 manager with average annual salary of CHY
Exfig |No-ofoperaiors 45% of salary 60k, sacial benafitis 45% of salary
Basit @ Maintenance S REEN %R, 1% ofinvestment B 1% 12, 1% ofinvestment
assumptions BFELH1000%% , SER 1805 R THhEE R TR
B Rent 1000 m2 of boiler house with annuwal rent of CHNY 1.8 million Government provided without cost
FRER (F7) 0 0
EE reward (CHY 10000)
B P {EMAER , REERE10% R EIN
Investment subsidy 10% of total investment as subsidy in & similar way as Baijing
B# W IRR benchmark 10% 10% ( F A% W gas to power generation project)

TRFEGRIHE. ERES . RBRSHE. BEAMGE LT EBOREU




F A1z Basic Assumption
APFHEEJEARTE Solar PV project

HHL 7 A Installed capacity 35.00 MW

F % B [A] Annual generation hours 985.94 |hrs

I i fit Electricity supplied 34.51 |GWh

t M e {i Feed-in tarriff 1.00 |CNY/KWh

HL ik Price subsidy 0.62 |CNY/KWh
FELAT FE BT Unit Investment 8,500 |CNY /KW

1l H # i Project life 20 |years

£ ¥ # Annual degradation rate 0.80%

iz T 4Ed % Annual O&M 1.50% |of investment
T HE 1% 8 L B 10% KM Fr i3 8L IT rebate 10.00% |of investment

ReVR &3 4.0 Energy Management Center

¥ Total Investment 75.75 |m CNY
1l H # i Project life 10.00 |yrs

Ti#) i 98-k Electricity cost saved 29.75 |m CNY
& {it#4 5% Heating cost saved 0.10 |m CNY
Fil| i i Peak power removal 23 44| MW

Fill i 1% 1 Net benefit of peak reduction 1,000 |[CNY/KW
11 fE %A 7 55 Sharing ratio of energy savings 70%

Fil| i %4 i 7 55 Peak reduction benefit sharing ratio 25%

11 fE % 42 i Energy saving reward n.a.

Fiz fThi 4 Annual O&M cost 6.46 |m CNY




BT R 5 A 55 AT

Financial Analysis of Standalone Energy Efficiency Measures

CHP/DCHP

J - Option 1

5 R= Option 2

BHBE Investment Scope

F2E sunB S EF - FIRRETRCHPHLA

AEfmEn
Add two St/ gas-fired boilers with utilization of

currently redundant CHP capacity

EESA L5 2ME TH1OMWEI DCHPHLAE |
CHP# I L2 & 10UhEI B S8R P
Equip with 5 sets of 2MW DCHP units and add

2 sets of 10Uh gas-fired boilers in CHP side

. F &2 IRR 118% 6.4%
itHER
Cal. Resul MEREERIE (F) 0.85 17
Payback (years)

BENRESRL EMC

IRR 16.6%

i 8. 3% % B Simple payback 4.73

Solar PV

@ EIWHA Payback 7.36

IRR 11.34%




TR H W 4541 Financial Analysis of Bundled Project

RBE

GRRIFIEER AT 3R AT,  RIAEAS ZERAE T A il

g IR Grace
RE oo PETEM | poied | EUSR, AU AR UL % 4)718.4%.
Waight | [ FfYear)

T — Tﬂi (FNo) | If IF] Ioan is available, without requiring
Hmﬁﬂmm — o = p anyadditional incentives, equity IRR can still
IFIZEH IF| loan 40% 38%| 15 10 reach 18.4%
DCHP+EMC+Salar PV

o 1 2 3 &4 5 B 7 8 9 10 11 12 13 14 15 16 17 18
B B E Shafic total investmant 406.3
BHE Equity 148.9
B P+ 4 5 B Domestic long-term loan 1489 1837 13186 108E B4 BTE A .40
EFEE£BYLGEE IFl lcan balance 1885 2003 MPA M3 03 MZ3 M MR MEA 23 ME3 M3 BB i34 BOE 408 .
UL Net revenues 1148 141 11T 1133 MR8 1128 1R 11T 1013 1Be Bd1 BAA 834 B30 BEE 23 M8 MG
Hio0® Afiliatad fees 18 A¥ a¥ 6rF 68 66 a8 66 06 06 BB 68 06 06 B 06 06 06
# & B & Fuel cost HO X6 A 0 2T0 FH0 06 0 e IT0  FO0  FO 2Ta A 2P0 HWe o 2T
EITHEF R R O&M costs BT A5 A5 134 134 134 A4 133 133 1a3 s &5 B9 B9 ES B8 A8 B3
#71H Depraciation WA T4 T4 24 274 X4 T4 24 24 274 198 198 198 1B (58 B TRE 148
EMA AR Domestic loan intarast 48 100 4B T 5.8 an 14 - . . . . .
IFIF B B2 IFl lean intarest 38 7.1 Y Ty rYT rr TY ¥ OFF OTYORTOFF B4 A& A4 18
H i RE Before-tax profil 38 BOY 48T 449 448 440 43T 433 428 48 M 294 289 207 283 MO ¥TE 273
AT iR - M B H Income tax-bafore incentive palicy B0 1B R4 12 111 10 1as s T e TA T4 P30 RE T 7O G5 GA
THEFIERSS Tax cradit balance 288 mae a3 . . . . . .
AT iR E-ME 5 Income tax-afler incantive policy . 3 12 o1 M s a8 w7 e TA T4 TA T T TH G5 GA
B E R\ Natincome bt T 16 T T = W R S < L (- 1 - 1. R - K 21 28 NE M3 MH HMT 208
DCHPE B ¥4+ DCHP inv. Subsidy 10% 123
E & & % 4 Repaymit of domestic loan principsl FB AT 247 263 MO0 M8 . . . .
IFIF B =% & {1 Repayment of IFl loan principal 408 406 405 5005 408
W&HE Cashilows -187T4 w8 sEE 492 347 32T M B0 S0B B9S BB3 LT 1.4 1.1 08 OE 408 408 402
EitW &% Accumulated cashflows -1574 20 83 -4 n 63 84 184 M4 274 333 338 336 3T A3 XS ATS 4200 480
IRR 27 8%
& 8 5 5 O U M Simple payback 312



TR H W 4541 Financial Analysis of Bundled Project

RBE TR

WRIFISE ORI, A B R  JRBLE e Sk

owl  EF o TOREE | {15206 RAURR (RIS 4 LI X038 MR
weight| O (gveary | O | PLHL, HRES OIS EI80%, WIKIRRA12.5%)
, Coptdl Peied | | IFI loan is not available, price and tax incentives are
L — k| 120% needed to ensure 15.2% of equity IRR(12.5% if peak
E A A ¥ Domestic loan T0% B.5% 7 1 . . . . . .
FIR P Il lon m TR 0 reduction benefit sharing or tax incentive not considered
while eneray savings sharing ratio is lift to 80%)
DCHP+EMC+Solar PV
i} 1 2 3 e 5 il T B B 10 1 12 13 14 15 16 17 18

BEL ST Static tolal investment 4963
B E Equity 1489
EAESRERE Domestic long-term loan 3474 asaE 3079 2538 1SE2  1ME &8E A2
EHiEEBRYLAER Flloan balance - . . . - - .
}?IE_-'"«. Met revenueas 48 141 1MAF 1MAa3 128 M2E8 121 117 1113 mas 841 B34 g Wi B2 E 52a 81.9 B1E
B ioR Affiliated fees i8  ar  or o.r a6 08 06 046 06 A6 Q8 06 06 206 0 A a8 06 06
#HHEEE Fusl cost O 2P0 20 O X6 20 A 2O MO 6 XD 28 270 X0 MO X6 274 27a
BT R A O&M costs A7 A3 A8 134 134 134 134 133 133 1A3 65 BY 0 B8 B89 &8 68 69 B8
#7 |8 Depreciation r4 24 M4 M4 34 X4 274 274 T4 T4 198 188 188 88 S8 198 1B 158
EAEEH S Domestic loan intarast 113 233 200 B8 1RT O AE 48 0A - - .
IFIEE ¥ % & IF] loan interest - . . . . . .
1§38 Before-tax profit M3 B0 487 448 448 444 44T 433 4F8 42K PAm 294 264 MM A M6 2TE  27A
FRIBE-BEW Income tax-befora incantive policy 6B 1285 124 12 11 16 168 10E e 106 TE T.4 7.3 T2 T T.0 6.8 (X}
TREIE W EH 28 Tax credit balance 298 mz 07 .
FRrBE-BH S Income tax-afer incentive policy . 1.8 412 411 118 108 0@ 0T 0B T.A T4 7.3 72 7.1 T.0 .9 (]
HI5HE Net income 23 801 478 MG 233 3 RE 3RS X2 OMS X4 1 O MA XNE M3 20 20T 208
DCHPZA B 12 1 #+ & DCHP inv. Subsidy 10% 124
EMH B+ E %4 Repaymt of domestic loan principal 518 841 BTE B3 BB T4R 140
IFIEE ¥ #F & % 4 Repaymeant of IFl lean principal
W& Cashflows -160.0 28 38T T . . . 461  BoA  BAE 843 421 419 416 413 410 408 408 a0
RirB & Accumulated cashflows 1600 «aBF W1E1 L1040 W04 004 G104 W88 2 62 1 Gy S T B8 A28 3 410 45
IRR 15.2%
o] 355 ¥ Bl 1R Simple payback 705



SChEEMRIEE Issues Related to Implementation Entity

® FUMSLHTTRETEMERTIE, TTRDCHP. WEMTRGHELHEERPFERE | BE
LA RFANVESCO; APFHBEPV AT AT EAT W B &
If EE measures are to be implemented separately, there will be no need for DCHP
. Kefeng will be the entity to meet incremental thermal demand, professional ESCO
could be the entity to invest on EMC, and sector investors could be the entity to
implement solar PV through bidding procedure.

o MEA=THEHEITHLHHIE, LHNEARATRER: BFE] (REHSAFR B’
RIRERANY) o R HEE BRI EEHEAE: BAREEVERE DBH LI
ESCOAR] (Hiin, BMEIZKESCOAR])

If the three EE measures are to be bundled to implement, the most likely entity will
be Kefeng (or its parent company affiliated subsidiaries). Other candidates include:
power sector investors, or some large ESCOs (such as grid affiliated ESCO)

® TRIEBIFKHESCOEANRE . AIKAHPPPREIEER
Had better to use ESCO model for implementation of the bundled project. PPP
mechanism could be used for financing.
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BIEER

B 55 ZEAE % EPC & Operation Models

[ERs o [EE 2]
| ESCO I Institution [+
| .I.i A A
| .
I I Sharfﬁlsamngs . Monthly 2) Leasing
1) Shared |2] SubcontractdP@M Y BaYMEN 1) Project Payment for payment Agreement
avings| lagreement Installation project
Agr IEmEI‘It | Agreement
I * 3) Shared savings L 3) Energy Service L
reement Apreement
| :ﬁﬂﬁnﬁﬁ ALLESEDl ol K ESCO EEAT " BEES
| Non-Profit Org. = Customer
1 Shared savings EsCO Customer
: L monthly payment } | *
- e R T T
Savings guarantee Savings guarantee Savings guarantee compensates Customer
compensates Fl for any compensates Customer for for any performance shortfalls
performance shortfalls any performance shortfalls
- - [ o o
1 1) Project Agreement wy/
I 2) Subcontractor T AR 2yrs payment term %%‘EF
| agreement Bit/Hi - Custo
, mer
I 3) Service Ningbo Grid Shared savings
I Agreement ! payment A
| 1 1) Shared savings S i
I p— Agreement Savings guarantee compensates
I PPPﬂﬁ ﬁﬁ " %%ﬁ’lh Customer for any performance shortfalls
| ﬁﬁ Shared savings Customer
1 [ monthly payment } -
____________________ B S b
it i iMoney Flow
Savings guarantee Savings guarantee -

compensates Fl for any
performance shortfalls

compensates Customer for
any performance shortfalls

& [6] 45 #] Contract Structure



Equity Investor: DebtInvestor:
Security/Fund Government, Fls,
management Co. SOEs etc.
ifissuing ABS;
ESCOs, gov., fund
management co.
and/or power
investors if not

issuing ABS
Specialized ESCO(s)

EMC Roof Solar PV DCHP



{‘RIISupply Side

/v,ngbo%rz 513,669MWh

N\\N\’\ 1 808 000 Nms3 7 795MWh
513,609

e SiEEConversion & Dispatch

394,200MWh
—

ERMIDemand Side
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Energy Flow Diagram — In 3 Years | Option 2



Thank you!



