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SCOPE OF SUPPLY OF PLANT AND INSTALLATION SERVICES
BY THE EPC CONTRACTOR

TR ARGAENRER M 2B R 5T

1 GENERAL CHARACTERISTIC OF THE PROJECT
TH B
11 Introduction
fEfr
The Contractor shall be responsible to provide full EPC Turn-Key Services. Moreover,
the selected Contractor will also be responsible for the operation and maintenance of the
PV power plant for at least 24 months after commissioning, during the Defect Liability
Period (DLP). A&t AR f 5 $2 (5 %K EPC SRR . bAh, A ANERIZ 1T 5 1k
FETTEN (DLP) WA SIAND T 24 AN H B E AT FI4ES
The Contractor shall design the project with the aim of maximizing the yield of the plant
while keeping in mind the relevant design criteria of the respective utility.
ARBNXIE 3 B R R BR R i Al R i, R AR s AR BT BR i
1.2 Confidentiality
REH
Information relating to the tender is treated as confidential during and after the tender
period.
PhR AR K BRHE R 2 JE KA 9 TR
1.3 PV Power Plant Overview
AR LB AR
The particular requirements are given in APPENDIX 8.1:General.
JeiR i imEid (FHF 8.1)
14 Site Location Information
ARG ERER
The information on the site location is provided in APPENDIX 8.3: Site Location
Information
M BEFE. (M 8.3
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1.4.1  Site Location

bR AVA Y

The information on the site location is provided in APPENDIX 8.4: Site Location
Wimhi & (HF 8.4)

1.4.2  Site Conditions
W2k At
The information on the site conditions is provided in APPENDIX 8.5: Site Conditions
Mokt (M 8.5)
1.4.3 Weather and Climate Data
RARUR R
The weather and climate data is provided in APPENDIX 8.6: Weather and Climate Data
RAFAETRL (i 8.6)
1.4.4  Point of Connection
SEE P
The information on the point of connection is provided in APPENDIX 8.7: Point of
Connection
B (M 8.7
The Contractor shall supply all equipment required for the connection of the PV power
plant.
AR N RS LTSGR Lk BT 7 1) P B0
1.45 Additional important environmental conditions
HEREEB R
It shall be noted that different weather scenarios can take place at the project site.
Among others, the Contractor shall seriously consider events of severe conditions in
order to avoid any negative effect on the PV power plant or the personnel.
FTARHMZ: ER TR HIHEE RGN H, AEARNEEEHIES R
RO, DA Gt e PR FhLE B T A 7 3 B AN R B
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2 SCOPE OF WORK

TAEWE
2.1 Introduction

&

The Contractor's scope of work shall include, but not be limited to all necessary
engineering works, equipment, systems and services required to complete a fully
functional, safe, reliable and easy maintainable PV power plant connected to the public
grid.

ARBNK LA E A EAR T EREEA LM 2TIRE. 24, Wi, H4EPN
AR T A T/ A L, W& RAMIRS .

The PV power plant shall be designed, manufactured, configured and installed in such a
way that it will achieve high availability and reliability with minimum power generation
costs. The configuration of the PV power plant shall be suitable for continuous operation
at various conditions of the grid, and under the harsh operation and climatic conditions at
the project site.
%ﬁ%%%&ﬁ\ﬂﬁ\Mﬁﬂ*%ﬂ%%u?ﬁﬁﬁﬁﬁim%T%ﬁﬁ%Tﬁﬁ ot
AR FR 3l R C B RE B 7E & 2R R 26 N LR AR AN RIS AT/ AU S A i Sk

Any work not explicitly specified but necessary to complete the PV power plant in every
respect, shall be provided by the Contractor. Proper Operation and maintenance during
the lifecycle of all equipment supplied, shall be provided by the Contractor.but is subject
to a separate O&M contract to be agreed upon.

AR RL 5 BRSO R WA A H 6 20 5 BRI AR R i e DA, & AT 8T i s
R BB A AT P 25 A o JEL A 73 [ TE A8 4 A

The minimum contractual scope and extent are defined by the tender. The basic design
and operation concept described shall be adhered to by the Contractor. It is the
Contractor’s responsibility to create and complete all necessary documents and drawings
related to detailed engineering, the execution design, equipment and components
procurement, installation and commissioning in order to achieve the specified
performance and the technical requirements of the PV power plant. In case the
Contractor identifies any changes necessary to improve specified design and
performance of the PV power plant, the Contractor shall submit such proposal, proven to
be satisfactory by previous experience for Owner approval prior to any execution.

brthga T NG RIVEE A TAE N A . AR B RLE SF Ind MR AR B Mg AT e . AR
AT CRE VRGN L AT W BRI e AR S T A b 22
SCAFATE AR, BLISBDGAR do sl R PR e B R ZE SR . a0 SRR N R I 75 B ok e AR ok
R E BOTHFITERE, R R A AR ZZIE AT I H 250 1R B DI 7 58, R4S St .

The materials used in the construction of the PV power plant shall be of superior quality
and shall be compliant with all applicable national and/or international norms and
standards and selected particularly to withstand prevailing environmental conditions.
Workmanship and general finishing works shall be of the superior class.
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SR vl EE B R AR BARE, G BT S ) B OB E R E SAndt, Rl = Re g K

A . BRI BAT K HER) T Z AN E N T .

The design lifetime of the PV power plant shall be 25 years.
JoAR R T fr 25 4R

The Contractor shall also adhere to the applicable design standards, manufacturer
recommendations for the installation and commissioning as well as all relevant local
rules and regulations including health & safety and social & environmental requirements.

RN AR I (R BT b L 3 7 0 22 B K AR i 1 DA K BT A A SR R b 7 R 2 11 P
(ERATIE95 AN r e o I RE S 7 5

2.2 Provision of Equipment and Installation

e ke

The scope of work shall consist of but not be limited to the provision and installation of
the following systems and facilities:
ARV B AR EAR R TR LI 222 DU R RGN -

. PV modules along with the mounting structures

AR e 22 2
. PV Inverters (String inverters or Central inverters)
JORAR S (A R AR 2% i rh AR 25
. LV Equipment
R %
. MV Equipment
B ERS &
. Cabling systems (DC, AC, LV and MV)
MRS (Hl. . REMPED

. UPS system to avoid data loss, if applicable or required by utility
UPS £#%4i (DL REdRAA, Big Sl 3 ARME)

. Earthing and lightning system
PRI 7R o RSt

. PV power plant control (if required by local utility) and monitoring system
JefR R IEH S I RS (iR A w e

. Meteorological measurement stations
Qe s

. Saftey and Security System (walkway, safe line, safety pole, CCTV (IP), optional
motion detectors, etc.)

TAEZRG CGHE. PR CFHRY . HERHEA(P). ISR
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. Necessary buildings and housings
TR ST 554

. HVAC (for buildings and containers, if applicable)
BT ARG GaMH TR ERFE)

. Fire detection and protection (if required by GB standard)
JRBREMANGT 5% (Widz GB ARk AR E D

. All necessary Engineering works
FT A b B TAE

. All required interfaces with existing structure, systems and facilities

HIAA S RSB D

2.3 Power Supply
P

A power supply system designed to provide power to all users within the PV Power Plant

shall be provided either during site execution and operation.

Bt TANEATIHIE], B YRR Bk il T P SR AL R 4

2.4 Services

k%
The following services shall be included
AL AR iR 55 -

. Verification of roof structure conditions
IO B T M) 5 1F

. Verification of roofing conditions

BIE = T 2 A

. Verification of shading objects or prohibitive areas existing on roofs
GO IE Jo THUHRL A PR 348 B 7  mle 2 FH X 3k

. Detailed Engineering (layout definition, cable loss calculation, structural
calculations, bill of materials, etc.)
TR L (AR RSE S BBHFETH R 45HH 5. MPRHE RS
o Engineering Works (i.e. buildings if necessary)
T Gnf %, @Ry
. Electrical Works
SV
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. Mechanical Works
Wbk TF2

o Plant communication system
RIIETE RS

o Testing and Commissioning
WA ANIZAT

o CCTV (if required)
P AL (AR AL

. Site security and surveillance during construction and operation time
it TANIE AT 393 18] (B3 2 A AN

25 Additional Services
HEmE

The Contractor's scope of work and obligations shall further consist of, but shall not be
limited to, the following items:

AR B ARG B AN OS5 38 AR E AR T LUR

. Staffing, installation, testing and commissioning of the PV power plant
AR HBE I TAE N 5L 226, WA i1

. Performance of all specified and necessary inspections and tests
PRAT$8 52 1106 T 4 0k 50 A e

. Participation in design, site and progress meetings
Z 530, RIS

. Preparation and submission of work, time schedules showing the critical path
HERS AT TAR, #EEE TR ROR S BRAT

. Preparation and submission of weekly progress reports including site photos
HER RS S A R, B A

. Providing final As-Built drawings
TRAL R 208 T

. Training of staff during the plant commissioning and DLP period
A FL st RIB AT ARG DTAE IR 2 AT H I

The Contractor is solely responsible for the appropriate storage and security for all
equipment, tools and accessories of the plant.

AN T BRI TA et TR BEAT 18 24 O ORAE AN 22 (R T A
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2.6 Initial Design

)iy

For the initial project phase and in order to agree on the layout of the intended PV power
plant, a layout similar to the example of the PV power plant shown in APPENDIX 7: is
expected. However, the Contractor shall consider the information provided in the
appendices and drawings only as a guidance. The Contractor’'s design will not need to
strictly match with the mentioned examples.

XTI E BB, O TR G AR F AR Rk B, Pl R S LT AR (Y
7 P HREDGR R EEAG . EE, ARE AR R RIS AR A SR AR E BRI S
AN Jo 7 ™ s L 1.

The initial design proposal will be provided by the Contractor and approved by the Owner.
After the approval of the initial design documents the Contractor shall start with the
detailed engineering and the procurement of the components to be used in the solar PV
power plant.

LR S W INA SN/ S Y R DG (R R ) =32 e W 7 ) = B -G W NI o =l
AT R BHBEGAR R Rl I VE R T v AN 1SR

It is necessary that the offer contains a preliminary layout of the plant and a preliminary

single line diagram (SLD) reflecting the topology and layout offered by the Bidder.
i 2 55 R S AR A6 A1 JR AN B AT b A B A ) e LR R AT JR ()4 B2k 1] (SLD)
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3 GENERAL SPECIFICATIONS
— B
3.1 Good Engineering Practice (GEP)
R LREskE (GEP)
Good Engineering Practice (GEP) shall be applied by the contractor through the project .
All works, such as — but not limited to — planning, procurement, construction, testing and
operation shall be carried out by the contractor with diligence, respecting and complying
to industry, country and/or international standards as well as observing strict health,
safety and environmental impacts.
AN RLTE TAEE Tk 2 v sl R 47 TSR (GEP) o FrA M LR, BAEEANRTHL.
K, LS WA E, NARGANESRR T, EATk. ESOM/E E brbsiE, Iy
FERG IR . 22 AR R
3.2 Quality Assurance and Control
JR B CRAE AN 42 1
The Contractor shall operate a quality assurance system according to ISO 9001
Standard. The Contractor is expected to inform the Owner in advance through an
invitation to Witness all inspections which require the Owner’s approval/ witness.
ABANRGESE 1SO 9001 i & ARIEAR R, AN RLEE HO@ k1 k6N WAERTA 7 KA
AR A 56 o
3.3 Unit System
7
The international Sl-system of measures and weights shall exclusively be used for
documents, correspondence, drawings, instrument scales, on workstation, printouts, etc.
TUE AR Bk, B DCGRFE. LAESGFT el il 55— Y [l br e A b A R
34 Site Procedures
GHE
3.4.1 Site Regulations
W 2%
The Contractor and its sub-contractors shall be subject to such rules and regulations for
the conduct of the work at the site as the Owner may establish. The Contractor shall be
responsible for the implementation of all HSE requirements which the Owner may have.
Highest priority is the safety of the staff involved i.e. Owner's staff, third parties’
representatives, engineers, foremen, workers, etc.
AN K73 LR N R AN E B TAR R R . AR BN A Se AT R S H Y
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34.11

3.4.1.2

Frfifge. 2535 (HSE) k. R TAEAN CRBATENG, F=7REF. T
FEIT. T3k TNEE) WYL A lfe 8 B E .

The Contractor shall be responsible for the coordination of his work with the Owner’s
staff and its representatives. Therefore the Contractor shall, at all times during the
progress of the work, keep at his field office all documents and data relative to the work
and equipment.
AENGRTEREBANTHENRLKILRFHIFTIE. Fitk, ARGAETHREBTERS, PG
LA T30 AR5 TR 5 AH 19 A8 SO R4

Additional Requirements

REER

The Contractor shall provide an adequate number of supervisors to ensure safe, proper
and timely completion of the work. The Contractor shall also nominate one responsible
person who should act as a single point of contact to the Owner or its representatives on
all matters, pertaining to the contract and who will be available at site all through the
working hours.

AR EEHE N RE AN, #REZ4 . B RN E R TR A NIERIEIR
—HTAENR, Fot S RONSHARGIA G RF AT R SHE, TER B A XA
TN HE THE I o

Before start of the Performance Ratio verification and the commissioning of the PV
power plant starts, the place of work shall be cleaned in according to request of the
Owner.

PERE LIS R RS SIS AT T UG 2 0, B A BN B ERTE B TR -

In spite of all the care taken by the Contractor if any of the plant items are damaged or
defaced or otherwise made non-operational by the Contractor, it shall be immediately
reported to the Owner or its representatives. Both parties shall agree on the remedial
action to be taken by the Contractor.

ABNFAE LTS R P Z IR &, GBS MBTREGAT I, RALE R A,
NEHARGE R o 7 NI A MR it 75 223 XU P

The Contractor is responsible for the transport of all the material, equipment and
personnel to the project location. The transportation costs are part of the responsibility of
the Contractor.

ARUNGTCR A MBS M SRR H Bl . 8% 3% R B A 9H.

Packing and Shipping Requirements
BEUEHER

The Contractor shall ensure that the packing, shipping, handling and logistic during
transportation and on site of all components shall comply with the manufacturers
requirements, Owner’s requirement and national and/or international standards.
ABNFHRTASAES S RETANBA R F . Bk, FEHMYRBIATEH
TR BRI N SR [ 5 B [ b oA
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3.4.13

3414

3.4.15

The Contractor shall ensure that the offer includes all the cost related to international and
domestic transportation to site and insurances of all components.
RN REAffAR R AN 180 25 T A SR A 12 S B T B35 1) [ B/ (5] P 3 i 2l A AR R 2

Site Services during Construction

FETHHI 57 4R %5

The Contractor shall seek for sufficient lay down areas, storage space etc. The effected
on-site logistic, inclusive un-/uploading, lifts and intermediate storage shall be included in
the offer. No extra charge for these transports will be accepted by the Owner.

AN RESRAT A R BT AR AN G 25 18] o SRR B L TR 8] i S A iR
W REAAS N LB AT e

The Contractor shall include for the supply of the total electricity and water demand for
the Contract works. together with the supply to the Owner and Engineer’s site office and
meeting room. The Contractor shall provide all equipment required to provide the
electricity and water supplies to the site.

AN RS DT A [F AT (S gt A K F ok . AR BRI LRI LI 75 2 Z A0
SUCERMERAUKTE R, A HE KT BT Bk dk 3R k.

Housekeeping

e 7l

The Contractor’'s personnel will keep the designated working area and surrounding area
clean throughout the duration of the works. Housekeeping is required to maintain in daily
basis which includes, but not limited to, keeping walkways clean and free from cables
and hoses, putting all food and plastic waste into designated bins, keeping working
materials clean and immediate removal of scrap materials.

AR AR N O3 R AE REAS TR 30T P9 ORI T8 A DX R L A i X i v . AR IR
WEAHBATHY, AFEAR T REHMT NEE T HE RS MERE . KA & s g
RIS E B (R TAERDRMONE T . BT RBER

Clearance of Work

B

Upon completion of the works, the Contractor shall clear away and remove from the
project site all construction equipment, temporary facilities surplus materials, rubbish etc.,
and leave the whole site clean and in perfect condition. Rubbish shall be professionally
disposed to the designated waste disposal site. To burn or bury the rubbish on or close
to the site is not permitted.

TR LA, ABANREER TSR AR LR RN soEd el BiksE, Jk
AP E TG RN T B 2 E B IR B AT A B . AR EAE TR I3 B
VTR Bl by 3%

If Antiques are found under or at the site after the site clearance, the Contractor shall
inform the Owner immediately. The found Antiquities shall remain at their location until
notice to proceed. The Contractor shall facilitate, if required by the Owner or related
governmental agencies to identify the antiques. The Contractor shall keep and protect
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3.4.1.6

3.4.2

the found Antiques with highest care until notice to proceed.

IR 3 5 A I B SR AR IS, AR N RESZ BB AR BN o ORI S R AR
B AL, Sfrdt— D, BORONBEUN A G ITTER, 7K A AR BB SO i 4653 1
Yo ARBAR AR S AR HE R E I ORI R B ST, S5t — il A .

Assembly of Components

o =3

All work at the site shall be carried out in such a manner as not to obstruct the operations
of other Contractors and the daily operations of the site factory. The Contractor shall
cooperate with other entities and parties involved in this project to achieve a smooth
implementation of the PV power plant.

Wit TAFYIATH A AR N AR R I Bk i H 82T AREARMS 5AT0H B
EHRAL KBTI AR, BOROGR A TR GRS -

The Contractor shall ensure the correctness of electrical connections to all equipment
supplied under the Contract before such equipment shall be commissioned.

B BN Z AT, AR O/ RN SEOEA T B %35 ARG LA 1 HL RO 2

The personal safety must be afforded to personnel either directly engaged on this
Contract or who in the normal course of their occupation find it necessary to utilize
temporary works erected by the Contractor or personnel who frequently visit the working
area.

XNTHEZSEFE TR AHIEE TS FH ARG NN TR, o HER
WHENTAE DRI B, N B 22 42 b 5 B ARAIE «

Quality Management Requirements
JREE TR

The Contractor shall carry out the Contract works in accordance with sound quality
management principles, which shall include such controls as necessary to ensure full
compliance with requirements of the Specifications .The Contractor's activities will be
monitored by the Owner or his representative to ensure that they are being implemented
correctly.

AR R 76 3% o7 B8 B R N T e & R AR, L RLALHE TR O LA 5 e S a2
SR b BRI i o AR BTSSR A BN SRR BT B, W RIS IR AT .

The quality management requirements shall apply to all activities during design,
procurement, manufacturing, inspection, testing, packaging, shipping, storage, site
erection and commissioning as well as during the Defect Liability Period.
FEEEEREH TR R, filiE, i, Wk, G, B85, . e
R AR BB S AR N BT A TS 3

The Contractor shall have the sole responsibility to ensure compliance with all these
requirements as applied to the whole of the contract and shall ensure that their
subcontractors (if any) implement the quality control activities as appropriate to the
extent of their supply. Therefore the Contractor shall designate one experienced
engineer to be responsible for all Quality Management Requirements associated with the
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contract.

AN ST RIS & T B G R TR R A ER, ﬁ%%%@ﬁ(mﬁ)ﬁ%ﬁ
AT VU R o 2 M B AT R A= S 3. R, AR B ARNARIR — S A LR K TR, 7 oifhfr
& A KK P iR BELEORG R AL -

3.43 Warranty

TRz

The general warranty period for installed equipment shall be 2 years. This excludes all

equipment which has a separate specification for the warranty such as:

Inverters: 5 years

PV Modules: 10 years

Mounting Structure: 10 years

TR A RN 2 4. AEFER BN ER o SOl (R &, -

WARRE: 5 4

JefRALT: 10 4

gER: 10 4F

3.4.4 ESHS Requirements

ESHS ZEsk

To follow the Environmental, Social, Health and Safety (ESHS) requirements are binding

for the Contractor and his subcontractors for executing works at the project site. The

Contractor has to provide an ESHS Management Plan. Following mandatory

requirements have to be fulfilled:

AR B o BRI AE TAE B It T R rh 0008 < A 85 . fEEERIZ A (ESHS) %K.

RN ESHS &R ﬁﬂf%&?ﬂﬁ%gk

. The Contractor shall have a management team in place which is able to fulfil all
requirements of the project.

AN I B — S RET A2 IUH A EER 148 B BN .

. The Contractor shall continuously monitor and improve health and safety at site.
AR N REXT I H B (g FREAN 22 4R LA T 3 52 DR 5%

. The Contractor and sub-contractor’s proposal should clearly describe how it will
achieve the Project’s ESHS Requirements and list the costs for providing related
services.
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AN AN R $E A8 1 7 S8 N WA e R dn il A2 T E ) ESHS R, JR51 H 3t
MRS A

The following operational requirements are mandatory:
DA I8 A7 5K J i i o«

. The Contractor and sub-contractors shall be able to manage the ESHS risks of the
project and to achieve requirements on ESHS in compliance with national
regulations and in according to Owners’ Requirements.

ARE NI ELR RLE BT H ) ESHS KUK, FFARHE B 500 E AR BN SR, 5 2
ESHS #3K .

. The Contractor (and sub-contractors depending on the extent of their scope of their
work) will appoint an ESHS Manager and, if necessary, additional site personnel
with the overall responsibility for ESHS achievement.

RGN (LB AR, AR CAEVEREITE) NATdr—4 ESHS &3, JRENEN %
URHAb I TAE N G 421 71 518 3] ESHS K

. The Contractor (and sub-contractors depending on the extent of their scope of
work) will carry out a risk assessment to identify ESHS priorities, and develop
ESHS management plans to ensure achievement of the required standards.

AN (BLAAR, RIETEGETE) M T XL, #iE ESHS MitkFE
T, JEflE ESHS B HHR, #i RS BT BRI bR dE

. The Contractor will implement applicable ESHS Management Systems and
procedures, and ensure that all staff are properly trained in the applicable
procedures and management plans.

ARBNNMHATE AN ESHS A RMARE, #RITH LIEN RSREEHRENE
BRI 77 T R R R

pai

. The Contractor and sub-contractors will ensure that the necessary resources (e.g.
budget, personnel, equipment, etc.) are available to achieve the required ESHS
standards. Importantly, the Contractor shall provide suitable Personal Protective
Equipment (PPE) for all site staff, and safety instruction signs at each area of
construction site.

AR NF AR R R SR TR H] ESHS ArdEpT iR ZM AT B (niis. A%,
W) o HERE, ARG ARAAE I TAENRIRAE 2 0 N B9 2%
(PPE) , JFAEME TIIA A XIS 2l e i hn i

The ESHS management plans shall be reviewed and approved by the Owner/Owner’s
Engineer before execution.
ESHS & BRI T B R H A BN BN T RE el A At v

The Contractor (and sub-contractors depending on the extent of their scope of work) will
monitor and report ESHS performance; this will include monthly reporting to the Owner.
Specific event reports will also be required outside of the normal reporting period if
applicable (e.g. accidents shall be reported within 24 hours), and the Owner shall be
given access (and information) to carry out an ESHS audit at the site if needed.
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ABN (LLESERE, RIETEGERE) MAastRlfmikys ESHS Sirthol; HPHads:
FHRRBARZRE . BB T, EFEESRE 2 AR EHRE (B, B
HEWMAE 24 MR HRE)  WRLE, REANAR GERELEGE) A TR
4T ESHS S 7,

3.5 Technical and Operational Requirements

BARABITER

The PV power plant shall be designed to allow full output over the full range of present
ambient temperature and solar irradiation conditions at the Project site.

AR B R BT B FE VARSI H B 2w RS R B NUOR B RS 2% 1F R, AE AV P se Bl 4
ke

The Contractor shall ensure that all systems, components and equipment of the PV
power plant are designed, manufactured, installed, commissioned and operated in
compliance with national and/or international standards and good engineering practice.
When such standards and recommendations are not existing, best industry practise shall
be applied.

ARENBLCRCR B I P R GE . B AE A0S AR B SR/ B B b DA S R A TR S
BEATWCUEL WiliE. g2de. PHIAANEAT . WITCHHRARMERI TS R, RER AT W A AL A5 o

In addition to the below listed standards, all local rules and regulations shall be strictly
adhered to in all respects.

RN BIRRAESS, 30 L™ A% T8~ 4% T 2 R =

In case of any conflict in the below listed codes, standards and regulations, local rules
and regulations shall prevail.

RIS SRR E A A IR, N B2 o 2 o] B D

Only as guidance and in order to elucidate what is mentioned above, the following table
presents a list of information sources to follow (but not limited to). TR FEAHFH T W 2418

TEWRLE A IR E RO REAI bR (EANIR T 0D

r'l'able‘ 1: Codes and Standards #3E [1]: To be replaced by GB
£ 1 T AbRE standards
Organisation Abbreviation To be applied for
i 45
International Organization for Standardization ISO Pyranometer
F BRR AL L2
Chinese Standards GB (China | AC Connection, Mounting
Standard), JGJ | structure, Cabling,
(Technical Transformer, Switchgear

Standard), NB
(Energy Bureau

Standard)
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Organisation Abbreviation To be applied for
HR 45
International Electrotechnical Commission IEC PV Modules and testing,
EPr T&R L& Inverters,
Institute of Electrical and Electronics Engineers | IEEE
L AUR B AR b2
American Concrete Institution ACI
X EREE e
American Society of Engineering Engineers ASCE
K LR TN 222
American Society of Mechanical Engineers ASME
K EPLW AR 2
American Welding Society AMS
FE R
American Water Work Association AWWA
FHEKS W
American Society for Testing and Materials ASTM
2 E AR 2

With regards to operational requirements all PV power plant facilities and equipment
shall be arranged and spaced sufficiently to enable satisfactory operation and
maintenance of all parts. In addition, all maintenance activities for the PV Power Plant
shall be planned to take place outside the operational periods. The Contractor shall
ensure that equipment used for ongoing plant performance monitoring shall at all times
have a valid calibration certificate and shall provide the calibration certificates to the
Owner/Owner’s Engineer on demand.

TEARAESERTTIE, A D6 AR Fi snl 0 R V5 o5 P A7 B0 8] R 182 2 DAASE i A7 3B 115 B3l = 38
ATAYESF . BeAh, JGAR FREE IR dE IS SRR IS E HILAAEEAT o R N BRI R F T AT
FEL S P R I R LG IR A B A RO HEIE T, JF R SR A R BN B CAR I SR A
HEUETh .

3.6 Plant Identification and Numbering System

B RA 5% 5 RE

All installed equipment and components, most especially key components e.g., inverter,
transformer, switchgear, Ring Main Units, main electrical devices, cables, , shall be
provided with labels/tags to allow easy traceability, testing, correct operation and efficient
maintenance.

JITA 22 M B R, Rl R ARt . AR FFOCHE . IR, RERARR&. B
SRS EARC/ARRE, DMEIRER . AL IERRERIEA SRR
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All tags shall be properly arranged duly sized and being produced in such a way that the
intended purpose shall be made without getting faded or deteriorated for at least the PV
power plant lifetime.

PR BIRR S N R/INE G, TR AR Bk (3 75 fir N AN B (0 s, DABA DR 22
FLREE Hli&

3.7 Additional General Design Criteria
HeEA B
It is required that all components and equipment are selected considering easy
maintenance, simple and quick diagnosis and long maintenance intervals. Equipment
and selected components shall be of superior quality. Components and equipment of the
same kind and type shall be selected for equivalent functions. The execution of works
shall be of high industrial standard.
P A ANV % NARSE 55 T 447 87 B s 2 W R 44 Rl BR B K bR HE AT IR . R 4%
AR B RS . R S5 T RO AR AN 15 % R AR IR AN B 5 . AR TR F
AR T FRE
Please note that the above mentioned applies in general for all equipment and
components of the whole PV power plant.
TER: EEET, LIRREEH TR GR A 1 A B AL
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4 MINIMUM TECHNICAL REQUIREMENTS

RIGBARZER

The minimum technical requirements for the equipment and installation are defined in
this section. Where the Owner has selected to choose one (1) or more items for the
equipment's requirements, the Bidder is free to propose to the Owner the most
economical and optimal technical solution.

ATTE ST A SRR RIE B B ARBOREDR . KON R RGN — (1) A
HHY, BbR NATARYE H CRBEE R B NS AT RAOUERIEARTT &

4.1 System Requirements
RAER
System Requirements are listed in APPENDIX 9.1: System Requirements
RGEOR (F 9.1)
4.2 Electrical Equipment
AR
4.2.1  Ingress Protection
Bir 52
The ingress protection class for electrical installations shall be selected to the
environmental conditions, and comply at least with the classes given in the table below
according to GB 4208: Degrees of protection provided by enclosures (IP Code).
HL LA I B 1P A5 20 ORI A S PR EAT 14, IR /D RFE TR P4 ) GB 4208 44
%K. HhRBIFER (BiFERARD) .
ITEM CRITERIA REQUIREMENTS
T H PRiE: =R
11 Indoor w/o risk of vertically falling water
‘5 P T2 B R K AU IP41
1.2 Indoor with risk of splashing water from all directions P54
FNAELE A TT IFI5E 7K B AU
1.3 Outdoor w/o risk of vertically falling water P54
AN G H KRS
14 Outdoor with risk of splashing water from all directions P65
FAMEAE A TT I K Y AR
15 Outdoor with risk of temporary immersion of water P67
FIMELE IR B I RS
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Deviations shall be communicated to and approved by the Owner.
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4.2.2  Photovoltaic Modules
FeAR B
ITEM CRITERIA REQUIREMENTS
IiH PR ER
1.6 Module Technology: Poly-Crystalline
PEHA 25
X Mono-Crystalline
i
O Thin Film
TR
[J Double Glass
WU 3
1.7 Module Manufacturer: Tier One Manufacturer
AR IE R - — i R
1.8 Minimum Module efficiency (STC) 16.0 %
BARAMES R FRiEIR &)
1.9 Maximum temp. coefficient of Py, -0.45 %/K
BRI Prax 523X
1.10 Power tolerance = 0w
DRA =
1.11 Min. Operating Temp. Range -5°C to +80°C
AR AR Yo -5°C % +80°C
1.12 Maximum Weight 25 kg per module
SN s AN 25 kg
1.13 Power output warranty 80% after 25 years
Tkt ORAUE 25 4FJ5 4 80%
4.2.3 Inverters
A %

CRITERIA
it

REQUIREMENTS

R

1.14 Technology X String Inverter
ESN H i A
[ Central Inverter
S AW G

PAGE 31 OF 155
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ITEM
i H

1.15

CRITERIA
PR
Installation Type
LR

23/03/2018
2018 %3 A 23 H
REQUIREMENTS
ZR

X String Inverter installed on rear of
mounting structure with separate station
composing of LV switchgear, transformer
and MV switchgear (RMU)

A e AR B} 2o B A 22 B TS T, R IRE
JFRME. ARt IR (RMUD L
PRSI AR,

[ String Inverter Station composing of string
inverters, LV switchgear, transformer and
MV switchgear (RMU)

AR AR 28 AR 2 . RO, A
MAPEFF A (RMUD AR

O TBD

s o

7 RE

1.16

Manufacturer

bt

Tier One

— s R

117

Minimum product warranty
R i o PRI

5 years (extensions will be acknowledged
positively)
54 (RFEH)

1.18

Min. temp. operating range
R AR T AR L

-5°C to +55°C
-5°C & +55°C

1.19

Functions
i

DC Disconnect

B

DC Surge Protection (Type 1)
BRI RS (1 AD

X DC Ground-fault monitoring
LA b A A R

X Remote ground-fault monitoring
TR b e R

DC insulation monitoring / Residual
Current Monitoring

FELV 8 25 s U7 A% v VAL M

O AC Surge Arrestor (Type 1lI)
ALPAIR AR A (A

X AC Surge Arrestor (Type II)
SRR A (D
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4.2.4 LV Switchgear

R TFIRAE

LV Switchgear requirements are listed APPENDIX 9.2.1: LV Switchgear

AREFFSAE (P 9.2.1)

4.2.5 Distribution Transformer

i H A e 2%
ITEM CRITERIA REQUIREMENTS
BiH LN R
1.20 Required OYes ONo
EBN ORO®
1.21 Primary Voltage Please Mention
[IEGENES T AR
1.22 Secondary Voltage Same as inverter output
Ve LN B30 AR 28 i L A 1)
1.23 Rated power Defined by Bidder
BUEN R H#5hs A g X
1.24 Number of windings 2
SRR
1.25 Vector Group Defined by Bidder
R H AR A E X
1.26 Type of cooling Please Mention
A HNEAY i H AR TR
1.27 Impedance voltage According to IEC 60076
HERNEENES R4 IEC 60076
1.28 Min. product warranty 5 years
B i 5 TRAE ) 54
4.2.6 Ring Main Unit (RMU)
FMHE (RMUD
ITEM CRITERIA REQUIREMENTS
B H L3 2R
1.29 Required OYes ONo
IR o£0%H
1.30 Rated Voltage O Please Mention
WUE R E mR7REN N iR
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ITEM CRITERIA REQUIREMENTS
TiH L3 ZR

1.31 Nominal Voltage O Please Mention
FRFRHLE mRTEsRAN ]

1.32 Basic Insulation Level Please Mention
BN 3N AR

1.33 One minute power frequency | Please Mention
withstand voltage i BRI
— 43 T

1.34 Rated Current Defined by Bidder
(busbars / incoming / outgoing) RN E X
WUE I (BERAmA D

1.35 Rated short time withstand current Defined by Bidder
LE o BT I 52 L H bR A7 X

1.36 Rated duration of short circuit 1 second
RIE JL I R I [8) 18

1.37 Rated peak withstand current Defined by Bidder
HE W AL i 32 HL IR S22 YN

1.38 Min. temp. operating range 0°C to +55°C
A% AR L S 0°C & +55°C

1.39 IP Class O 1P41 O IP54 [J IP65
IEaE 1

1.40 Min. product warranty 5 years
R i R R B 54

4.2.7  Medium Voltage Switchgear

T R B

The specific requirements for the medium voltage switchgear are listed in APPENDIX

9.2.2: Medium Voltage Switchgear

W ETF R (FHEF 9.2.2)

4.2.8  Step up Transformer

THEAR 5 4%

The specific requirements for the medium voltage switchgear are listed in APPENDIX

9.2.3: Step up Transformer
THEAZ s (M 9.2.3)
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4.2.9 LV Power Cables for DC String

B R AU FH RIS H g

ITEM CRITERIA REQUIREMENTS
B H 3 2R
1.41 Required certificate GB 50217
FrfRiE+
1.42 Type certified cable PV1-F
RSIAUE L8R
1.43 Conductor Bare copper, tinned, finely stranded
ISYUN annealed copper
RA, HER, AH22IB KA
1.44 Insulation properties Resistant of ozone, weather, UV, acid, base,
#Ha 2z e hydrolysis and flame
Mif B4R Tt MPSEshek. B2 B, KA
KN
145 Number of cores 1
R
1.46 Minimum cross section 4mm?
/NI
1.47 Insulation material Cross-Linked Poyethylene
LR ACHRIR i
1.48 Sheath Material PvC
PEM R
1.49 Rated Temperature -40°C to +90°C
WUE i E -40°C ¥+ 90°C
1.50 Min. product warranty 2 years
R it R RE I 24

4.3 Monitoring System Equipment
BiIERGRE

4.3.1  Control Unit (CU) Server
It (CU) R%a

CRITERIA REQUIREMENTS
it =R
1.51 Processor 2 x Intel Xeon 4 cores, 32 bit, 2.4 GHz, 18
R 5 MB L3 Cache

2/ Intel &5k 4 #2408 2%, 3217, 2.4
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ITEM CRITERIA REQUIREMENTS
TiH L3 ZR
GHz, 18 MB =#4i&24%
1.52 Memory 8 GB RAM, DDR3 ECC, 1333 MHz
MAT
1.53 RAID controller 1 x RAID 5 controller, 6 Gb/s SAS, with 512
RAID #% il %% MB battery-backed cache
1/~ RAID 5 #%ii2%, 6 Gb/s SAS, i 512
MB Hiith #5172 47
1.54 SATA controller 1 x ICH10B SATA controller with two SATA
SATA =i 25 channels for DVD RW and backup unit
1/~ ICH10B SATA #&iil 4%, WA T
DVD RW FlI# 4 BTG 1) SATA J&
1.55 Lan controller 4 x LAN-controllers Gbhit/s Ethernet
Je I 5 i 2 4/~ LAN #5428 Gbit/s LLA M
1.56 Graphic controller 1 x Graphic controller, dual ports
[ T 42 o) 2% (1920x1080, refresh rate 3ms, memory >
512 MB), VGA/DVI/HDMI outputs
LANE 6%, X (1920x1080, FilH
% 3ms, WfF>512MB) , VGA/DVI/HDMI
LTl
1.57 Interface 1 x RS 232.C/V.24-port
O 1/~ RS 232.C/V.24 31
1.58 Optical drive DVD-RW
JGIR DVD-RW
1.59 Cooling system Monitored cooling fans
RHRS WA E R
1.60 Power supply Redundant monitored power supply; hot
H Y5 pluggable
TUAR MR eI AGIR
1.61 Others e Standard Bus System with min. 3 free
He slots
W R G, &b 34T NG
e Allinterface as per specification
requirement
BTz LU RURS 2R
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4.3.2

4.3.3

P267-ILF-CHN-OD-0017/Rev.0

23/03/2018

2018 4£3 A 23 H

HPEICFAX
=Y CRITERIA REQUIREMENTS
i H PR BR
Communication
EE
1.62 Inverter communication RS 486, 10/100 Mbit/s Ethernet
AR RS RS 486,10/100Mbit/s LA
1.63 Workstation communication 10/100 Mbit/s Ethernet
TAERGEAE 10/100 Mbit/s LA M
1.64 Data interface Modbus TCP
HEsn
Memory
A7
1.65 Internal 8MB
PR
1.66 External 1 GB (SD card)
A 1 GB (SD k)
Environmental conditions in an operation
BATHEE %M
1.67 Ambient temperature -20°C to 55°C
PREEIR -20°C 2. 55°C
1.68 Relative humidity 5% to 95% (not condensate)

iERORiTY

5% % 95% (ASER4E)

Meteorological Equipment

RRBHE

1.69

CRITERIA
PR
Weather Stations
KKk

- Measured data:

HIESS (€2 H

REQUIREMENTS

R

1 Pcs.
FHAHE) &
Ambient temperature sensor
FRBE UL (R IR
X Rain sensor
AT S
Air pressure sensor
B AR S
Wind sensor
WAk e
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Relative humidity sensor
ARRI A 1
1.70 |
1.71

4.3.4  Weather Station

KRk
CRITERIA REQUIREMENTS
P R
1.72 Ambient temperature sensor INSERT No. SENSORS shall be installed
PREE I B AL RS at INSERT No. of weather stations
RIfE CENSZ R S) AR (B
#_"EeHO .
1.73 Module temperature sensor INSERT No. SENSORS shall be installed
AU A at INSERT No. of weather stations
RE NSRS RS (e
#HELEO .
1.74 Rain sensor INSERT No. SENSORS shall be installed
WL s at INSERT No. of weather stations
RIfE RN FERS) [Rui2sE (R
#HELEO .
1.75 Air pressure sensor INSERT No. SENSORS shall be installed
R AL RS at INSERT No. of weather stations
BIfE GEANS G S) [Ruhey (K
_"EHO .
1.76 Wind sensor INSERT No. SENSORS shall be installed
WAL at INSERT No. of weather stations
BIFE NS FEERE) KRR (LK
#HELEO .
1.77 Humidity sensor INSERT No. SENSORS shall be installed
T A J A at INSERT No. of weather stations
RIfE CENSZERS) [RuisE (R
#HEEO .

4.3.5 Pyranometer

S ot JEE 1

CRITERIA

L7

1.78 Classification

REQUIREMENTS
R

1SO-9060 certification “secondary standard”
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ITEM CRITERIA REQUIREMENTS
iH ;3 B3R
492 1SO-9060 A iiF* — K AFiE”
1.79 Maximum operation irradiance 4.000 W/m?
KIS AT R '
1.80 Overall accuracy +5% of metered value (daily average)
SRR BE RZE+5% (HIME)
1.81 Spectral range 285 to 2800 nm
G 285 % 2800 nm
#t¥E [S3]: No need to delete, can stay
as option, just put required pcs. To zero
5 {ENGINEERING TECHNICAL REQUIREMENTS
TREHEARER

All Engineering works shall be carried out to ensure a safe operation of the plant and a
design lifetime of 25 years. The design shall ensure easy and low maintenance, hence,
maintenance effort shall be reduced with Good Engineering Practice and Design
(GEPaD).

P TAER SR R FRL ) 22 4238 4T, BOHAE A 26 4R WO NI OR LR T4, 4ed
FAC KA REF LRSS (GEPaD) /4B TAFE .

5.1 General Requirements

—fRER

Engineering works shall be based on existing building structures, roof structures
including detailed design, shop drawing preparation and consist of procurement and
construction of all Engineering works. The work shall include all necessary requirements
for installation, commissioning, operation and maintenance of the PV Power Plant.
TRER AT A A R TR 1 R, AT vt ML EmIE. DL LR
WaANE L. TSGRz, ik, BI7 Mg g LEZR,

The Contractor shall gather construction permission issued by the responsible authority.
The Contractor’s engineers shall possess all necessary licenses for professional practice
from appropriate institutions in the Peoples’ Republic of China. They shall also be
required to give approval on calculation sheets and drawings and advise the supervisors
on the construction work.

ZRRWNIAVE S o= Eio) 0 IS S N S O W Y 1 ) & R S R SPNEENE e [ ESE SRR ALl 4
HOVVFAUE . AHIGHE R RN THE AN EI4Rs T8 ik, JF A e 2N bt L i

It is the responsibility of the Bidder to investigate the real site situation prior to submitting

the Bid to ensure, that the Bidder thoroughly understands the site’s actual general
condition and existing utilities.
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bR N B ST RAR AT S8 LREDSA M HSE I, IR A4 1 3 M i) SEBR 1B L AN EA 1
i o

The Contractor shall completely accept the risk and all latent defects associated with the
conditions on the site.

RNV 58 4 3 3 5 D7 26 A AR SR FR) DS AT BT AT TS CE SR

The scope of Engineering works shall include, but isn’t limited to the following:
AR Y AR E AR T

. Building structure and roof structure survey.
Bl g A A A SR T S A

. Awareness of current conditions of the structures.
FHE TS

. Any reinforcements on the structures to ensure the safety of PV system.

X EEREAT I, PRIESR RS %4

. Walkways

THE

. Inverter stations
AR AR

. Inverter station protection
AR 2R BB

. Water cleaning system
KGR RS

. Fall protection system
Bii EATE R G

5.2 Design and General Criteria

BETHAE A bR

The general requirements are, but not limited to:
—RERAWT, AART R CA:

. All designs and calculations shall be submitted to the Owner or Owner’s engineer
for approval.
OB BeE AT SRR A 48 R N BUR BN AR E 41

. If necessary, the Contractor shall submit drawings and design calculations to
respective regulatory authorities whenever required prior to the construction.

WS, AR N BLAE il T AR SRR AR AR S I LR 3R AL B AR A B A
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. Site execution shall follow local regulations regarding to construction standards

and safety regulations.
TR 1t T 38 S 2 b R B N 22 A

The design of all structures and foundations shall be according to the limits given with
the applicable codes, standards and manufacturer specification (GB 50009).

Fr B S5 AEERI Be T, R IR LS 22 NI TS R RS . A A ) 32 R RS R BR 1) (GB
50009).

The dimension of PV inverter installations (prefabricated or built-onsite) and other
facilities/ rooms shall be such as to provide adequate space for safe installation, proper
operation, maintenance and repair works.

FeRW AR E (THIBI @R R E W/ 5 R NN e d . IEMERE. 4id
AMEE TAEER AR08 125 ]

The work shall be carried out by competently trained skilled labour in their various trades.
National and/or International aspects and codes of safety on the construction site shall
be strictly observed.

AR R 20 B I I & B b SR T AR ST it ™ 18 ST it T 33 1 1) 5% B B
BRI 22 2303

Before starting with the design works, the Contractor shall submit to the Owner the
project design manual containing the design data and the detailed design criteria for all
Engineering works for approval. All tests and calculations shall be made available to the
Owner or Owner’s Engineer.

Bt TAETFAR 2 BT, AR NS ) B N 5 58 6085 P R e v i AP 4 v v v 14 3 H
et Pt d . Bk B ABOR BN TR SR AL A il A 5 4.

The Contractor shall comply with local rules and regulations applicable to the works. The
investigation procedure shall be governed by international standards and codes, each in
the latest edition.

ARSI T REE ) 2 S T ) B2 o B N 42 R s T A 1 [ s s v A R Y AT

(EiN

The Contractor shall design the Engineering works and prepare complete working
drawings as necessary for the construction of the PV power plant. The Contractor shall
produce sets of calculations and drawings in Chinese to include all sections of the
Engineering and structural works. This may include the as-built-documentation in native
formats (i.e. originals). The surveying, design, fabrication, materials and other
components of the facilities shall be in accordance with the best current engineering
practice or the latest edition and addenda of codes, standards and practices as
appropriate. The design and specifications of work shall be in accordance with all
applicable laws and regulations of the Peoples’ Republic of China and with the applicable
local codes and ordinances.

ARENBARYE R TR, Frdmibl e Bt TR, fouRbusiE T, & AR
CHIERCETHE B ANEAR, SR TR MR P A . T Re e IR ah s LR wIas
X CBRIEM o BRI BEiE. fliE. MR S S N AT A 2 T A B R TRE s
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B BB A AN A SRRV L AREEANSE B . TR BT S UM S MR & v A N IR IE A [ e
A IERRERRE L UL LA 3E F B 23t

Where no code or standard covers a particular work, the local authority’s requirements
and the Owner’s requirements shall be applied.

Aol TR AR JoE P RO bR, MEREAE 2 3 B LR AT A BN R

All' constructions must comply with the requirements set out in the relevant local
standards and practices for project in China. Other standards for some materials or
applications regarding to a project shall be submitted prior to the Owner or Owner’s
engineer before implementation.

JITAT i 350 LA 6 AR DG TR A R PR AR bR AR AT S i o A TR S i 1) R B A EROR L N
REITIHREAZ T A% 3 A4 L BN P P i P F B e At

53 Technical Design Requirements

BRBIHER

All structures and their component parts shall be capable of withstanding the worst
practicable components of dead loads, live loads, wind load, seismic and temperature
effects (without exceeding the prescribed settlement), deflection and stress limits.

PV Gk S A G 73 L RE AR S B ZE 1 100 T RO, TR XU, MR AR BE RS O
HHRETIRE) « BEREFNR FTBR I o

The dimensions of all buildings shall provide adequate space for the safe installation and

proper operation and maintenance of all plant and equipment.

FITA S S R K/ FL sl R 8 6 F) 2 B 2 e IR R AR AL A S 1) 25 ]

Table 2: Definition of Loads

R 2: HIIE X

Type of Load Description Minimum criteria applicable
ikl #iiR BARE A it
Dead load Weights of the structures and of all | Dead loads must be determined using
BERL equipment of a permanent or semi- | the unit weights from GB 50009,
permanent nature. Such as: Table 5.1.1.
IRABEE K AEWRPTE R & ER, | FAMLAHEH GB 50009 % 5.1.1
. FR)ERLA B RAF E
-PV modules
etk A
-Mounting structures
o |
-Cable trays
HLBIH 42
-DC cables
ER/ LR
-Module cleaning system
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Minimum criteria applicable

B ARE A

Type of Load

Live loads

Description
ik el #id
HAEE RS
-Grounding system
B R4
Uniform live loads - these are
assumed unit loads which are

T

sufficient to provide for movable and
transitory loads (such as the weight of

people, portable equipment and tools,
planking and small equipment, or parts
which may be moved over or placed
on roofs during construction and
maintenance  operations).  These

uniform live loads do not need to be
applied to roof areas which will be
permanently covered with equipment.
BIS) G — MBUE B AL 3 2 LAIR it
AT AN I o (AR EE. (1
AT H . ERF N e BTE
it AN A4 A 0 ) W] e 7 2 T A B
BUSCE IR o ¥ SITE G R it F]
BB K ATE 15 10 S THUX 4k

Loading pattern must be taken into
account for the most severe condition.
Roofs and their supporting members
which are subject to heavy equipment
live loads must be designed on the
basis of the weight of the equipment
in addition to a uniform load of 15
kg/m2 or specifically defined live
loads, whichever is greater. Each
supporting member in the floor which
may carry these loads must be
designed for the heaviest piece or
pieces of equipment arranged in the
most critical position. For loads

caused by moving equipment over the
roof for installation, consideration may
be given to the purlins of roof. When

moving equipment over roofs for
installation, stress increases shall
comply with national standards %% #fi
0 A% 18 B ™0 BB AE 26 1. B
TYILIEAT N 15 kg/m2 s HARE XL
WA CLLBCRF M) , KRR EA
LA T BN AT B R T L G S A
ZRAR A Ve o B R EAT BEah . TR R
b TR AT R AR S A R R T
A R T AE B o i B ) B A —
PR R & . T 2ENERTE
BB P iE R SRR, T RS R T
BLEER KR . 20 B 7 80 B 2 T
AT B, W R0 AU & H K bR

Table 3: Loads for PV Rooftop Designs
& 9: JOHRE BT A

Type of Load Description

pik: it

i)

Minimum criteria applicable

BARIE b

Roof load

R

All roof areas must be designed for
wind load. All roof areas must be
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Minimum criteria applicable

B (IS b v

designed for a minimum of 30 kg/m2

live load in addition to calculated dead
loads.

JIT A R T X 80 A ¥ T D R K R
o BT HHEIEEAT 2Ot A R
AL A BT A E DT R 30 kg/m2
PRG3R o

Column load
FE AR

Live loads carried from the roofs to
the columns must include 100% of the

roof live load. In addition to the roof
live loads, the columns must carry the
load of PV system (dead loads).

M THRS 3 3R IR i 280 AT 95 )2
TS I 100% . R T R TNE R
Gb, AT IE 6 R G AR R G S A
(FAT)

Module
cleaning
system load
HIHEH RS
B

Module cleaning system loads to
account for miscellaneous piping
systems may initially be estimated as
uniform loads per unit along specific
area as per design drawing. These
loads must be carried to the purlins,
trusses and columns as dead loads.
After the piping systems have been
routed and the piping analyses have
been completed, the structural
support system must be evaluated for
the actual pipe hanger loads.

RGBT AR, B R AR R
GEGUNE T SEA TR AE DI A3 5
Bfif o IR LR A AR A B AT A 126 B
Risk. MIBRANSIAE L. TEEERGMME
SEMIESERE BN LA, AU H K
SCHERGUAT KPR AT -

Equipment
load
B

Equipment loads must be specifically
determined and located. For major

equipment, structural members and
bases must be specifically located
and designed to carry the equipment
load into the structural system. For

equipment weighing less than the live

load, the structural system must be
designed for the live load. Equipment
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Type of Load Description

ik i

b

P267-ILF-CHN-OD-0017/Rev.0
23/03/2018
2018 43 23 H
Minimum criteria applicable

B (IS b v

loads must be noted in the design
calculations to permit separation in
the calculation of uplift and stability.

B AT AR & FE A 3T E
T, SR ERIE L 2 T4 E A
ATt A RGBT KT
FENTIRE B, 451 RGUAIK
TR Bt E R R AU &
Torag, DM SR T ARG E I

Access
walkways
JEIE

The walkways must be designed for
the dead loads of the structure plus a
Super imposed live load of 15 kg/m?
uniformly distributed, or a
concentrated load of 100 kg at any
point, whichever produces the most
severe effect.

A AT AR ER B N 15kg/m?
PAE R85 S0 3, BRAEAE AT — mi
WAt 100 AT, LA AR BT E LR Y
THIE 9k

Stair
et

In case where the roof has no access
point, temporary or permanent stair
may be required in order to access
during site execution and
maintenance.

WERETRA AL, " REH E B In
SR ARERS,  DMELE DL L An4Ed
[RIHEN o

Stair treads must be designed for a
distributed load of 200 kg/linear meter
of tread width or a concentrated load
of 100 kg, whichever produces the
most severe effect.

PR AT 5 AU T A 7K 2 AR IR 56 P B
200 A FTIEMEK S A 8T EL 100 2
Tt R, DU AR R E AR N
1.

Handrails

%TF

A 100 kg bhandrail force must be
applied outward at the center of the
span and vertical between posts.

T 15 B v 0 AR 5 22 (8] [ 41 T B e 0
100 7 kT &

Ladders
BT

Ladders must be designed to
withstand a live load of 100 kg or,
alternatively, a number of live load
units of 100 kg, the number of units
and their spacing being in accordance
with the anticipated usage of the
ladder.

BhT R Bt L AiRe A% 100 A T

ILF CONSULTING ENGINEERS

ILF & A A

ILF/THA

PAGE 45 OF 155
3 45 71 3L 155 L

© ILF 2018



Bidding Document for Procurement of Plant Design, Supply and Installation P267-ILF-CHN-OD-0017/Rev.0
T SR 5 i T R SRR AR SO

OWNERS REQUIREMENTS 23/03/2018
RKEBNER 2018 43 H 23 H

Type of Load Description Minimum criteria applicable

ik el b B (IS b v

fidk, B ME 100 A7 A A
ST, AR R B I B Y 24 4

AR & .
Wind loads Wind loads for all structures must be
XART R based on the standard of wind load

solution set by the department of
public works and town & country,
ministry of the interior or equivalent
site-specific wind loads and building

response to the load.

JIT A B2 KA 40 1) AR 38 0 Z5UAR 48 T D
I 302 BT TRT RS 1 5 R R
T gbmits,  BEEAR ) TR D35 AR 3R
BEFIXS o B AR B ITHE

Seismic force The seismic risk zone for the Site
bR AT 2K must be determined from the CodeGB

50010. Seismic loading must be used
in the design of structures only when
they are greater than the computed
wind loads.

I ML M R R X sk SR B GB
50010 #YG#fE . LM R EH KT
FAF RN R IITFRT,  D6 0 T 45 &

it
Construction The integrity of the structures must be
load maintained without use of temporary
Tt T i 2% framing struts of ties and cable

bracing insofar as possible. However,
construction or crane  access
considerations may dictate the use of
temporary structural systems. Special
studies must be made and
documented to ensure the stability
and integrity of the structures during
any periods involving use of
temporary bracing systems.

WIRFEE I SE B, RTREAE
BT HESE AE R R B S 4% . SR, Qg
BENIE TR AL, AT Re 24 H
BT 220 RSt AREAT & TR 523 A
SRR, FEATAR P R A A IR 3
P R GV 8] B B DR G S 10 R

e EEk:,
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54 Building and roof structure survey

BHANBEIRNS W E

The Contractor shall be responsible for an appropriate design fitting the site conditions.
Therefore the Contractor shall perform a site survey including existing building structure,
existing roof structure, roof dimensions and other objects on roof as a basis for all design
works.

ARE NSRBI S A AT IE S LR . Bk, ABAREATIZEN (R
A RFLEN . WA RN BURSFRET EREYEER , ERTE R TER
i

The Contractor shall make use of the existing structural calculations and shall carry out
additional investigations if the existing information is deemed incomplete or insufficient.
The Contractor shall be responsible for making all due allowance for constructions and
services and for obtaining any permits, approvals and other information necessary for the
satisfactory completion of the project and make such engineering works available to the
Owner or Owner’s Engineer.

AN RSP HIA T ES, WG E RN TEEARS, M. AN
RS TN LA RS AR M — VI R R AR, FESRAF I E R LT & AR VERT L 4tk
AEEER, WA TR A kAL

Any reinforcement works on existing roof structures regarding to additional PV system
load should be conducted, designed and submitted by the Contractor to the Owner or
Owner's Engineer. The Contractor shall be aware of that the expense of the
reinforcement work shall be included in the scope of work.

TEPA R IG5 AL X IMASN R RGBT N TR, RgRE At Sl m &k
BANBRENTRTHAS . A NRVER, INE LR A6 S ELEEEA.

The Contractor shall make his own interpretation of subsurface information provided by
the Owner or obtained on his own. The evaluation of the information and its effect on the
design and engineering work will be entirely at the Contractor’s expense.

AREN RS TR R AR AL BRI N BATIRIS R N E B B ORI, AR
H 20t A5 B e A AR s 3 A T VA

All investigations and tests carried out by the Contactor shall be in accordance with the
relevant codes and standards.

AR NEAT B BT AT Bl AT B 45 A R AR oA o

5.5 Roof survey

BT

The scope of work includes the available areas for PV applications, existing obstructions

on roofs and other client’s special requirements.

TAEVE B G RRLA  aT F IX 8. 2 T E ) B4 B 2% 7 4 R 0 L B AR B EESR

The Contractor shall survey the available areas of the roofs for PV system applications .

Any obstructions on roofs such as skylights, chimneys and other shading objects shall be
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observed and marked in the design drawings .The drawings must be submitted to the
Owner or Owner’s Engineer to obtain approvals before constructions.

ARG R R Gt 2 2 R T T AR o vt B4R b Ry B AR J& T_E AR T it
W, WK SRHEAE R R RORE AR A g BN B AR ARt .

5.6 Roof preparation

BTiHE&TAE

Before construction, safety equipment such as fall protections shall be installed. PV

module locations shall be marked on the roof as per approved drawing. Access points to

the roofs shall be prepared according to the standards. Access ways or openings for
maintenance should have sufficient space to enable the installation and removal of the
largest item of equipment.

it T 8L 22 3 Iy B VR 22 A i e o PR SR BIARAE B T EAREDGRA A B o 320 AR

¥ eI S N =R N B O v b b 21 57 M Vs By Al T S R e S N R 128

RI A

5.7 Buildings and structures

R B iE

The Contractor shall provide all required buildings. All building structure designs are

conducted in accordance with local statutory standards and requirements. The

Contractor shall be responsible for all necessary local government approvals and permits

for construction of the buildings and structures.

ARBNFSEA A LB R . FrE EII S Bt 35 R G 2 ik @ v A K .

ARELN LA 53 3RELAT A 0 ER Hh 5 BURF St SOR SR A ) VR T

5.7.1 Inverter installations

pUI RS

The design and constructions of inverter installations must follow the standards and

regulations as listed below:

T AR e B LT R it T AT DL bR R E -

. Any terms of electrical requirements stated in local standards such as maintenance
clearance area which should be considered in terms of inverter installations
designs.

TAR 25 B BT N B8 2 bR v A AR PR A8 19 DX AR A L SR AR

. Must be tailored to the operational and technical requirements of the equipment
installed there in.

HRYE 22 B AR T AR 3 30 B P Uk IR RN R AR SR E i

. In case the inverter installations are on roof, they must have permanent access
ladders or stairways and platforms, wherever necessary, to permit the successful
operation and maintenance of the facility.
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I AR A B AR R T, A & K A BB T BRI &, DU 7R 05 BRI
W A5 B ) Stz 4

. Must be elevated above ground level or flooding level to avoid flooding issues.
TR AE MV T B KL DAL, 3 G it K 1)

5.7.2  Module cleaning system
HIEERR

The Contractor may propose a fixed or portable module cleaning system which may
interconnect with the site’s water supply. The load of the system shall be considered for
the roof structure calculation according to the Local standards. The water supply system
shall be designed to provide an adequate pressure for modules cleaning purpose.
AENAT R B — AN 2 SE A IHEE RS, SIS UK RGHE. RIS Hbs
e, BRI AN FERG M. BOKRGRIBO R RE AR AR 9 KT -

5.8 Mounting structure

TG

Since there are many different types of roofing meterials and profiles, appropriate
attachment methods are needed for optimal connections. For trapezoidal profiles,
penetrations should be made on the corrugations rather than the valleys of the sheet
metal to minimize the possibility of leaks. For clip lock profiles, fastening methods shall
be designed to not penetrate the roofs. The mounting structure shall be designed to
withstand all environmental loads (wind, earthquake, etc.) and specified design loads as
applicable. For minimum technical requirements reference shall be made to the
manufacturer's requirements. Z A RHFIZA KRB 2R, I, FFE S 41 77 53K 5 i
. XS TRRIRALA,  SAZons (A AL T AR <5 AR U B AL e AT 28 L, By ks ) )
etk X TR, REEDRFEERET. 234500 Ny e AR B80S I a5
Bfaf OXG HUFREE) FIRE RO BETHET o BRAKHARZER B2 2% 1) 36 P A K

The mounting structure shall be in conformity with the requirements from the solar
module manufacturers for the installation of the solar modules. In case module
manufacturers have elevated standards to mounting structures or fixture, the usage of
such mounting structure shall be explicitly certified by the module manufacturer.

A S R LA K B R ZEL A 136 7 22 B R PR B LR RO ESK o A ZELAPF 13 7l A b SR T 2
GARGEER BT, A3 TR O X b 22 e A 45 T AR A IE

The mounting structure and its components should be made of aluminium. All structural
components and parts including connections (welding’s, nuts, bolts, washers, lock
washers, etc.) shall be sufficiently protected against corrosion, and shall ensure the
lifetime of the plant (25 years).

RGN S A N AR R . T A S MR EA I e (JREE. IREE, IR, BE . 8
BHRESE) RZPE R, IR NI (2545 .
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The Contractor shall ensure that the mounting structure size meets the
recommendations of the PV module manufacturer (i.e. gap between the modules) and
the roof conditions such as roofing materials and roof structures. The Contractor shall
propose its mounting structure concept.

AR BB OR 22 3 B R AR LA R T (2B IRDBE ) R 22 T A ek 4 g i e o P 0K
AR 223 S MRS 2 1

Between PV arrays or groups a minimum clearance of 0.40m for access, maintenance
and installation shall be provided.

JeARFES BRI 2 18] 28/ RG24 0.40 K, fFEfih. gEd M2 i) fie M A

The Contractor shall submit the intended module arrangement to the Owner/Owner’s
Engineer for approval.
AN R BT TT PR R BN BN AR iR At .

5.8.1  Azimuth and Inclination
Jir A A A
5.8.1.1 Inclinded Rooftops
TRET
The mounting structures shall be designed so that the PV modules are inclined at the
same plane as the rooftop. The module azimuth shall be in the same direction of the
rooftop slope. In general PV modules’ inclination and their azimuth will depend on the
installing roof to maximise the usage of roof area leading to maximum of energy
production.
ARG BT ARG AR AT 5 2 TR R R o AEAE D5 0 A I 8 TOURHBE A 7 1)+
Flo —#amE, SCRAFRIBAFITT A B T 2R BT, DA R IR EE A R T AR
HR R B i A PR B
5.8.1.2 Flat Rooftops
FET
For flat roofs PV modules shall be inclined at the optimal angle and an azimuth to
optimize the annual energy production.
TR, e R LR R A BEAN T AL R, DA AR B
5.8.2 Installation
xR
The clearance between modules shall be approx. 0.02 m, depending on the clamps to be
used, the mounting structure and the clamps shall comply to the standards and
requirements of the PV Module Manufacturer, for Thin Film or frameless solar modules,
only clamps certified by the manufacturer shall be used. Grounding shall be implemented
to ground the module frame towards the mounting structure, therefore grounding clips,
washer or similar shall be installed based on the Module Manufacturers requirements.
A2 1B H TR 94 0.02 5K, HUR T BAE IR H s 22 G5 R AN BN AT A 6 AR AL A )
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5.8.3

5.9

591

5.9.2

G ROFREAZER, XTI RE AR FHRELLPE, R Fo v Il e i E R e B
SEREHEM, DUR ARG B 223 Ky, DRI, Bedte . S sl SR A AR s 41 1 i
TR PR R HEAT 222

Warranty
(3

A product warranty of a minimum ten (10) years for the substructure shall be
provided. A warranty extension — if applicable — shall be offered.

JRAERFRBEEA 4 (10 ) FR RS, ERIRS - WiE A — R

Codes and standards

MVEAARE

The major national and/or international codes and standards shall be obeyed.
Nevertheless local standards and regulations shall be followed if permits are mandatory
prior to the constructions.

JS7 38 5 2 ) [ SR B B T AR . SN, AN TR SRASE VR AT, A 2 bR
TEMIRILE o

Design criteria for modules and mounting structure
LA AN 222 5 R R R T AR i

Dead loads: Modules and mounting structure 15 kg/m?
BT . ALIEAI 223k 450 15 kg/m?
Wind loads: Maximum negative and positive wind load calculated from wind load should

comply with Chinese GB Satndard
AT B K IE S A v SR 2 i [ GB Ardf

Material Specifications

R

The allowable stresses listed below are maximum possible values, ignoring effects of
lateral and/ or buckling.

NI PR R0 AT BE R B KA, AN TS ) R/ R B
Structural aluminium, steel, stainless steel sections & plates:
B AN ANEREAAL) I ) T RIAROR -
Aluminium frame alloy (comply with GB 50429) :

A ER: (2 GB 50429)

Steel section and plates — Grade A36 (comply with GB 50017):
WER S AR AT - A36 Zt: (754 GB 50017)
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5.10 Safety Requirements for Working on High Areas

R R ER

According to Ministry of Labour regulations, the Contractor shall comply the following
safety regulations:

IRYE T B HAE , AT NNy UF 22 ARLE :

. If the working area is larger than 2,000 sg.m., the Contractor shall propose a safety
plan to the Owner or Owner Engineer.
IR ANV A RS 2000 POk, A AR R B ABUR BN LRI R 22 48

. The Contractor shall have trained and certified safety offices available on site to
observe and evaluate the safety of construction activities.
AR LA AL S 5 FAE R 22 2 A0 A %, R TG 3 ) 22 e P b AT W4
LT

. Working on high areas higher than 4 meters, fall protection systems shall be
installed on the roofs or where the risks of falling are.

R A KB REARARLI,  NiAE B T A BAVE S Ak 22 e BT BAVE R 58

. Workers working on the high areas must wear a safety hardness or safety belt
connecting to a life line installed on the roofs.
ARV N 5 o 2 S 2 4y B 2 R A o T ) o A 2 A T ) 22 4

. Anti Fall structure should be installed at the edges of the roofs where the
construction activities occur with a minimum height of 0.5 m.

JSEAE Tt T3 B HEAT (4 R A 4 23 Wi Bh IR 5, BRI 0N 0.5 K.

. The Contractor shall provide safety helmets, safety harness and rubber shoes to
their workers who would work on high areas.
ARBNR A e TRt 208 224 i AR

5.11 Animal-damage Protections
b ER
The Contractor shall provide protections against damages caused by animals if the
damages have impact on safety and production of the PV system. If squirrels or birds
nesting under PV modules are likely to cause any damages, the Contractor shall provide
appropriate protections to the components.
NI BEIE O IR R G 2 A MBI RE 2L, AR B A NI 4P 1 I, B 1 s A
R o ARG ARZEAE R 7 B B 53 B BE AT REIE AR, AR R ) AR AL B il
DIE/AR
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5.12 Corrosion Protections of Dissimilar Materials

SRR E B

Galvanic effects can occur when different materials have directly contact to each other
such as aluminium and copper leading to corrosion on the materials. The Contractor
shall avoid any direct contacts of dissimilar materials and shall provide appropriate
protections such as applying EPDM rubber in between the materials.

BRI SEAN FIARE LRI 227 A RS, SO R R T RN R S AN R AR L
B, ROLE MR I CEERFEAEL BB =78 SRR S
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6 ELECTRICAL TECHNICAL REQUIREMENTS

HAAEARER

The Contractor shall be responsible for selection, design, engineering, manufacture,
testing at manufacturer's works/site, erection and commissioning of the system. The
system must be reliable and safe in operation in accordance to the standard practices of
China as stated in Section 4.1z A FLEE & I TARIUIZRATERY . it TR L.
HEEAIR, HATTRA LA RESURIE 4.1 5 TR fE ARk 55 T 522 4
817,

In this section, all main components of PV solar rooftop system are stated with regards to
their individual technical requirements according to the standards and regulations.

AR BH BE R T ARG I A 5 EAR AL IEAR AR E 705 T BOREOR B .

6.1 PV Modules
SeRA M
6.1.1 General
— K
This Section describes the requirements for design, manufacturing, installation, testing
and commissioning of the PV modules to be provided for the PV power plant. Unless
explicitly expressed in Section 4.2.2 in this document, the Bidder is free to propose to the
Owner the most economical and optimal technical solution in the selection of the PV
modules. The Bidder must meet all installed capacity, PPA and any other requirements
as specified in Section 1.
KA T IRk B A OGAREAR T i, 222, MR EE R . BRIRESE
4.2.2 T EHBREEUE, s ATTIRYE B QB R B AR B RET . BRI
R IE R ARTT o AR ATUH L 1 THE HIRENAE R PPAFIFTE HBEERK,
6.1.2 Codes and Standards
G AR
The PV Module shall be designed, manufactured and tested in full compliance with the
latest edition of the following, but not limited to, standards, codes, rules and regulations:
TCARAMF Bty HIE AR R 5 27 & DU N BB R AS IOFRvEE . Y. FUAIRLE , (HA
FRTLLT ol N4
. EN 50262 Cable glands for electrical installations
EN 50262 HAREN RS EHE
. EN 50380 Datasheet and nameplate information for photovoltaic modules
EN 50380 SR Bt AN B i 2
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IEC 60068-2-68
sand
IEC 60068-2-68

EN 60695-1-1
EN 60695-1-1

IEC 60216-1

IEC 60216-1

IEC 60529
IEC 60529

IEC 60891

IEC 60529

IEC 60904-1

IEC 60904-1

IEC 60904-2
IEC 60904-2

IEC 60904-3

IEC 60904-3
Jr R

IEC 60904-4

IEC 60904-4

IEC 60904-5

IEC 60904-4
(ECT

IEC 60904-7

IEC 60904-7

IEC 60904-8

IEC 60904-8

IEC 60904-9
59 o
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Environmental testing - Part 2-68: Tests -Test L: Dust and

MG - 25 2-68 7. X5 - k50 L. BT

Fire hazard testing
KR SE Rl ik

Electrical insulating materials - Properties of thermal
endurance - Part 1: Ageing procedures and evaluating of test
results

AR AR 55 1 00 EALRRIPAIA SRS SRR

Degrees of protection provided by enclosures (IP code)
VA TRk 3 A A =S A D)

Procedures for temperature and irradiance corrections to
measured |-V characteristics of photovoltaic devices
IR BRI B IERR . T B BRI 1-V etk

Photovoltaic Device, Part 1: Measurement of Photovoltaic
Current-Voltage Characteristics

R, 5 1R Do RAUR - o R A I

Part 2: Requirements for reference solar devices

55 2 By SR PH RERE B EOR

Measurement principles for terrestrial Photovoltaic (PV) solar
devices with reference spectrum irradiance data
FA HEHE G v R R B T DGR (PV) K P RE R BRI &=

Part 4: Reference solar devices — procedures for establishing
calibration traceability

554 B FEHORFHAERE E - S AHEIIRE A TRE

Part 5: Determination of the equivalent cell temperature
(ECT) of photovoltaic (PV) devices by the open-circuit
% 5 . WEITEEBEOLR (PV) 55 I & R R i IR 2

Part 7: Computation of the spectral mismatch correction for
measurements of photovoltaic devices

557 e JCHEFI R R BCRIE AT

Part 8: Measurement of spectral response of a photovoltaic
(PV) device
B8y Jetk (PV) SR4E6 i B &

Part 9: Solar simulator performance requirements
IR BH AU 1 R 22 ok
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. IEC 60904-10 Part 10: Methods of linearity measurement
510 #47: LM B TT %
. IEC 60943 Guidance concerning the permissible temperature rise for
parts of electrical equipment, in particular for terminals
IEC 60943 R CRel 27 RRVFR TR S I
. IEC 60990 Methods of measurement of touch current and protective
conductor current
IEC 60990 fioh 5 PN OR 97 S A% L IR I R TV
. IEC 61140 Protection against electric shock - Common aspects for
installation and equipment
IEC 61140 s i L LRAP - 22 BRI [ 8 DAL 1] R
. IEC 61215 Crystalline silicon terrestrial photovoltaic (PV) modules —
Design qualification and type approval
IEC 61215 e AT GAR (PVD A - 5 TH Bk AN B 2R 4
. IEC 61345 UV test for Photovoltaic (PV) modules
IEC 61345 Jefk (PV) LA 5 A2 I

IEC 61646  Thin film terrestrial photovoltaic (PV) modules — Design
qualification and type approvallEC 61646 MR RN (PV) A - B HE4%

EICEVELE i1
o IEC 61701 Salt mist corrosion testing of photovoltaic (PV) modules
IEC 61701 Jetk (PV) A 35 55 155 pl i
. IEC 61730-1 Photovoltaic (PV) module safety qualification - Part 1:
Requirements for construction
IEC 61730-1 Jetk (PV) 224N - 58 18840 il L2K
. IEC 61730-2 Photovoltaic (PV) module safety qualification - Part 2:
Requirements for testing
IEC 61730-2 etk (PVD 22 I - 55 2 3 53: MK K
. IEC 61853-1 Photovoltaic (PV) module performance testing and energy
rating - Part 1: Irradiance and temperature performance measurements and power
rating
IEC 61853-1 Jefk (PV) HAEREN BRI BE SRR - 56 1 #0r: AmBEANR
JEE A RN B ANETUE Th %
. IEC 62109-3 Safety of power converters for use in PV power systems —
Part 3: Particular requirements for PV modules with integrated
electronics
IEC 62109-3 MR KRG R4 5 3 B0 SRR THEDUR
AR AR IR R
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. IEC 62716 Ammonia corrosion testing of PV modules
JOAR A B ki ik
. IEC 62759 Transportation Testing of PV Modules

TRz Hil ik

. IEC 62775 Measurement of EVA crosslink density
EVA SZIRE &

. IEC 62782 Dynamic Mechanical Load Testing of PV Modules
JeARAA BB S

. IEC 62788-1-2 Measurement of encapsulant and backsheet resistivity
R AT R R B 2 A

. IEC 62788-1-4 Measurement of encapsulant optical transmission
BTG A )

. IEC 62788-1-5 Measurement of encapsulant shrinkage during processing
N A R I o R e A

. IEC 62790 Junction Boxes for PV modules — safety requirement and tests

SRR - A ERAN

. IEC 62804 System Voltage durability test for crystalline silicon modules
dm PRI LA 1) 2R 458 P R T A

. IEC 62805-1 Measurement of haze of TCO glass
M TCO B F &

. IEC 62805-2 Measurement of transmittance and reflectance of TCO glass
IEC 62805-2 DI TCO BHEHE e A S S 5

. IEC 62804 System Voltage durability test for crystalline silicon modules
IEC 62804 A AR ZE A ) 2R G RS R AP DK

o CE Certification The Certification product conforms to the European Union
(EV) health, safety, and environmental requirements.
CE A WIEF= PG R (BEUD flRRE. e MEEER,

In case international standards are not existing or inapplicable, recognized national
standards accepted by the Owner/Owner’s Engineer shall be used.

R TCAR S AT A L Brbn A, A A R A BN N TR IR ) 23 I\ L S b

6.1.3  Quality
Ji

The Owner expects mature module technology with a proven track record in large- scale
rooftop mounted PV installations. References for the module technology are of significant
importance. Modules which run the risk of developing degradation effects over a 25
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years period, such as corrosion and de-lamination from electrochemical activity, will be

viewed unfavorably.

KA NA BAE AR R B & T 22 36 AR ¥ 46 T7 T B AT RAFIC SR A A AL R o AR
WERA SR AR L o 710 25 4F Y RAE B AL 2235 PR 51 I JES i A0 4 o2 S5 0R A B I XSG
LA ABEBF -

For the PV modules, the quality certificates of following standards listed below shall be
provided and they shall be certified by qualified accredited independent third party. The
flash data of each PV module shall be submitted to the Owner/Owner’s Engineer in Excel
format before each shipment.The encapsulation used shall be formulated and produced
by a known manufacturer who has been operating for more than 7 years in the PV
industry. The Bidder may consider using glass—glass technology.

T ICARAAE, RARMERE G T ARRHER BT REH, IF B BT S BTN AL 3 =T k.
RAERRRR BT L Excel 4% 2 m & 6N AN LRI S AN G AR A 1) 2 M A0t
S 3 0 R AE Y GARAT I S 7 AR DL IR0 48 A8 7 R K IR AR 7. #bm AT 25 A

FXZ PR

e |EC 60068-2-68 Dust and Sand Environmental Testing
IEC 60068-2-68 W AR ANSFR B

e |EC61730 Construction requirements for PV modules
IEC 61730 JeARH A T 2R

e |EC 61215 Test Requirements for PV modules
IEC 61215 JEARAAF MR ZL R

e |EC 62804 PID Testing (For c-Si modules)
IEC 62804 PID Wik (XT c-Si 4

e |EC61701 Salt Mist Corrosion Testing
IEC 61701 555 JE il

e |EC 62716 Ammonia Corrosion Testing
IEC 62716 ZUE I

e UL 1703 Standard for Flat-Plate PV Modules
UL 1703 EARBD R AR

PV modules shall be free from Potential Induced Degradation (PID). Tests from an
accredited independent third party shall be required. Where IEC 62804 does not apply to
certain modules (Thin Film / Glass Glass) Tests from an accredited independent third
party shall be required.

JCRAAE A Z AT S EER (PID) BISEMA . B A ARS8 =T #4730 0 IEC
62804 i A T HELe L0 CHBRUZTR) W, 7 B AN HORSL 55 =7 AT T K

The Quality Management System of the PV module manufacturer's factory shall be

certified according to 1ISO 9001 and ISO 14001 by an internationally recognized
Certification Authority.
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6.1.4

JGARZE A ] 365 P 1) 0T 2 B A 2 et [ B A A B GIE LA %2 1 1SO 9001 1 1ISO 14001 F
HEEAT I«

The PV modules shall be safely packed in upright position ready for marine freight and
domestic transportation.

TR 2 A B, DL Es A E Py iaki .

The Contractor has to deliver a quality control report before the commissioning period.
AR N A ZBAE I AT $ A R AR AR 7

The Owner reserves the right to visit the PV module factory at any time during the
manufacturing process to verify quality and timely of the production.
AT NAR B AE i 1 R rp B BR UG AR LA T 250 A 7 R S R0k RS

Quality assurance for PV modules (Certification provided by buppliersb

JeRAA I BTRGRIE CRAM) FARMEARSERD

The PV modules standard certifications need to be provided by suppliers, the Owner
need to inform the special requirement before signing the contract. Testing shall be
performed by an accredited independent certified third party. The test report shall be
submitted to the Owner/Owner’s Engineer for approval. The Contractor shall organize
and facilitate the Owner/Owner’s Engineer visit and/or testing at the factory, if required
by the Owner.

AR AR AENI AR & B2 el | AR, R B N TR A R 25 28 BT A A o FAR AR IR 75 3K
LA BB NAESE =7 3647 o AR & NP AL 4 R B AR BN TR d . fR Akt
NER, A NRALUIF R BN BN LRI LT 247 Z WA

The following tests shall be carried out, but not limit to, as listed below:
AT DU, AEASER T-407F B gl pe 25

. UV light exposure from module front and back
LA TR THTR 1 TR P25 A1 28 TR

. Module behavior test (irradiation and temperature)
BT R Cha R A
. Module performance tests (I-V curve)

AR -V #RZR)D

. Module electroluminescence tests

ALFRECOEINIR

. Module thermography tests
AR RAZ I

. Temperature coefficient

IR
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Power at STC

FRAED R AT T HLE
Backsheet test (according to type of module)

JEA I CRIEHAFIRALD

Gel content of EVA layer (£70 % after polymerization)
EVA ZEHZ &8 CREJR<70%)

Flash test with the testing report shall be provided for each PV module. The sun
simulator must meet the class AAA requirements as specified in IEC 60904-9
standard. The sun simulator must be calibrated with a reference cell, with a
maximum uncertainty 1% of ISC. The flash test report shall contain the unique
barcode number with performance parameters (maximum power, short-circuit
current, open-circuit voltage, maximum current, maximum voltage) of the module.
The flash-test results must be equal or higher than the nameplate rating of the
module.

SAEEAS AR AL SR AL IR G B AR o KPR R0 AU ) IEC 60904-
9 FrEPHUER) AAA FEDKR . KBABHUES WU Z Uit BT RCHE, 1SC IR KA
N 1% . OGRS A S ARS8 GRORTIER, B, SR,
ORI ORI HIME— 25T . DDA 45 SR UK T B - AR 30 R A E
fH.

The barcode shall be on the nameplate of the modules, on the side of the
aluminum frame (if any) and on the front side of the solar module in permanent

lasting technology, e.g. laser-engraved.

SOA AL T ALF BB b BRHEZR O T (D MR AR AT EHoR CUniso
Z) BRI REAAF I .

Visual inspection is required for defects of scratched front surface, misaligned cells,
poor labelling and poor sealing.
T RTRER) . AR5 ARZEA R B2 56, 752 H AR .

Modules must undergo Electroluminescence (EL) inspection with a resolution of
minimum 12 MPixel with the testing report provided for each individual shipment.
The EL pictures must be in focus. A maximum of 5 minor defects and no major
defects per module are allowed.

AT RECROE (EL) Blll, 2R E08 12 &R, IFHRAE XL
Kl . EL MR AUEM . SR NEFERZ ATELA 5 AR, TCERSRE.

EVA cross linking has to be verified per production line through a gel content test
supervised by an accredited (IEC 17025 or national pendant) independent certified

module testing agency. The Testing Certificate should be submitted during Bidding
stage.

EVA 28 XOER AR AT %R (IEC 17025 B [E 5) A7 A EL AR LR B e
IR TE S BRI AR Y B R AT o
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. Damp Heat Testing for a duration of minimum 2,000 h, certified by an independent
3rd party performed for the selected module type within the last 3 years is a critical
selection criteria for the Owner. Testing procedure including certificate is required
to be provided during Bidding stage.
AR 2 /D FRE: 2000 /N, 4R E AT SRR AAJIAE il 3 4R N RIS 58 =7 NE .
PR B 7 SR A ELAEAIE 7 Y RO A -

. Thermal cycling test for a minimum of 400 cycles in accordance to IEC 61215 is
required. The testing certificate shall be provided during Bidding stage.

WEARYE IEC 61215 HHATZE /D 400 KGRI AIEIMRLE . MBIE BIESARM B iR ft.

6.1.5  Quality assurance for PV modules (pre-shipment by manufacturer)
FEAR AR BT ARUE (i3 P& i 7 2 /D

Prior to the shipment, 100% of the finished PV modules shall be tested by manufacturer
to ensure that PV modules are sufficiently qualified.
HH B 2 T R X B G AR 2 AT, WA AR 100% A% .

The following tests shall be carried out, but not limited to, as listed below:
ZREATAHANBR T AT Ut

. Flash test with the test report shall be provided for each PV module. The sun

simulator must meet the class AAA requirements as specified in IEC 60904-9
standard. The sun simulator must be calibrated with a reference cell, with a
maximum uncertainty 1% of ISC. The flash test report shall contain the unique
barcode number with performance parameters (maximum power, short-circuit
current, open-circuit voltage, maximum current, maximum voltage) of the module.
The flash-test results must be equal or higher than the nameplate rating of the
module.
FAEEA AR BE AR BE NGt Bk . K FHESIES A S 1IEC 60904-
9 FRAEFLER) AAA IR . REABAUZS LA S LT RAE, 1ISC IR KA
FEFEN 1% o IRNDGINRIR & N AL S AR RE S8 (RORTIE . FERE AL JTRE LK
BRI OKHED BIME— 25T DGR 45 B 00K T s T 2 AF 30 e
fE.

. The barcode shall be on the nameplate of each module, on the side of the
aluminum frame (if any) and on the front side of the solar module in permanent
lasting technology, e.g. laser-engraved.

IR RLAL T A AR L SRAEZEMITE (g ) MR AR A e AR Canios
Z1) WK PHBE 4R IETH «

. A narrow range of module power tolerances is expected. Pre-sorting of solar
modules according to actual IMPP in minimum 3 classes shall be conducted, with
one IMPP-class per container.

RKONESARBM R D FRR AR RTEE AN MRS IMPP X G R 4H 13t
172D 3NN 5r ik, AR TECE 1 F IMPP 205 (I 410% .
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. Visual inspection is required for defects of scratched front surface, misaligned cells,

poor labelling and poor sealing.

XFFRTARIR] S AT AR RS B EZ S EE, 752 AR

6.1.6  Quality assurance for PV modules (on-site)
JEARAA L ESIE (B

Modules delivered to site shall undergo testing prior to release for installation of the
contents of each container with following minimum testing being required.

SEAT BN LA SLAEAE P Z RTREAT IR, DUE e e MERAT N e, JRERE Dk
AT AR .

The delivered PV modules shall be tested on site to ensure performance during:

AT DGR A R E I AT I, AT TR R

. Incoming goods inspection (after shipping):

NS (R B

1. Modules site shall undergo visual testing prior to release for installation of the
contents of each container with following additionaltesting being required.
TR NN s 00, I N AT P IN,  IFEOR S AT AR
i

2. Modules shall undergo an inspection of 4 modules per MW, for
Electroluminescence and PID Testing by an independent testing agency.
RS AN IZ R MW, 54T 4 AN — A SR 6 AN PID M R il o

3. Modules shall undergo an incoming inspection at a rate of 4 modules per MWp by
an independent testing agency. The test include Flash test, Insulation Test, Low
Irradiance Test, Wet Leakage Test.

AN AR MWp B BL 4 AL — 4 B S IS U AT o A B4 PR
o BN RN BRI,

. Commissioning and test on completion
R A7 g TR

The site tests shall be witnessed by the Owner/Owner’s Engineer. The commissioning
test program shall be submitted by the Contractor at least two weeks prior to start of the
tests. All relevant costs for the above tests shall be borne by the Contractor.

ARG B R BNSR AN TR WAL . S ATETF AR AT 2 /0 32 50 W A $e5c ikis ATl
AT EIRIE I A o AR R & .

6.1.7 PV Module tests by independent test agency
B ST AL EAT 16 AR 2 A

Independent tests shall be performed to guarantee high quality of PV modules. The
number of photovoltaic modules for non-destructive tests, tested by an independent third
party shall be 4pcs of modules. The modules shall be selected according to the
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instructions of the Owner/Owner’s Engineer from different delivery lots. The independent
tests shall include as a minimum the following measurements.
RLHEAT AL CAORUE G AR AR (i PR o R 58 = O AT AR IR 1 i £ e R 2 A
BN AANAM . MR R BN BN TR, R NAS R A A o s
W E DS DU IE), #tiE [5]: Please Hally to confirm the }

test items

Electroluminescence and PID Testing by an independent testing agency.
AR SZ LR EEAT R BUROEAN PID Pt

. Power at STC (Flash Test)
FRAEDR AT TR DIZAR CADEIED

STC, IV curve, Insulation, low
irradiance, wet leakage, PID and EL,
LID, 2*Mono and 2*Poly

H#tiE [S6]: Agreed tests are: Power at

. Irradiation performance (I-V Curve)
mEEEE -V HZ)

. LID
TR R

. Bypass Diode Test
55 % T ARE IR

. Insulation Test, Low Irradiance Test, Wet Leakage
A RN, B

Details of each test:

WA -

Electroluminescence Testing:
L3R G

The modules shall undergo EL-inspection. A major defect shall be defined as:
A RIFEAT EL . L ORBRIG E M-

e a crack, causing an inactive area of any cell (as seen in black color of the cell in the
EL picture); or
SHEMBA TR (I EL A b I B O R ;5

e interruption 5 or more cell fingers in any areas of the cell; or

FLH D85k 5 AN PAE s RO AR

e interruption of 3 or more cell fingers in the outer areas of the cell (between busbar
and edge cell).

R AN X I (BRI ZR it 2 18] 3 AN LA AR AN T A%

In case one or more major defects in one of the modules is reported, the Contractor shall
inspect all modules of the shipment within three (3) days and remove the modules with
defects and replace them with new modules prior to installation.

iR AN AR ARG, RKOARAE= (3) RNKEYM A4
P, TEZede 2 B ERA BRBE I AL I 3 S 4L
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PID Testing:
PID JiR:

PID test according to IEC 62804: The maximum accepted power loss is 5%; the test
shall comply with the applicable version of tests offered by IEC 62804.

A5 1IEC 62804 #4T PID Mk: S KW 32 KT B89 5%; MK FT 5 IEC 62804 $i
PR & A

Bypass Diode Test
ZH R EWHR

The temperature of the bypass diodes under hot-spot conditions shall be tested and
evaluated according to IEC 61215. Therefore the module shall be heated up to 75°C and
a current equal to the short circuit current measured at STC shall be applied for 1 hour.
Thereafter, the current shall be increased to 1.25 times the short-circuit current of the
module for another hour, maintaining the module temperature at the said temperature
level. The diode shall be still operational.

75°C, FFRIEARAENR AT TSRS IR 1 /NN o BUJS, R VR N B 4 R R
1.25 fEFF IR — AN/, AR DR AR PITIR IR B KT AR 2 24 SR mT AT AE:

Flash Test:

i Uiz

Actual power: The MW,-DC-STC is the flash-tested DC power capacity of the installed
modules at Standard Testing Conditions. The module shall be flash tested for STC-
power after arrival on site. The STC-power shall be measured on a class AAA simulator
(IEC 60904) which is calibrated with a primary calibrated reference module by an
independent laboratory (reference module for example calibrated by NREL/USA or
AIST/Japan or comparable institution providing first level calibration with an uncertainty
of lsc max. 1%).

LPRIIF: MW,-DC-STC 2R AEARAENNA 5% AT T e A 20 NG I i B D 5 &
BB G, AT FR AR T DRI DGR ARHENNR S N IIFR B AAA
FiEAs (IEC 60904) LHEATINE, jE&N iE o= (Flin, H NREL/EE
B AIST/HABAA — FRMENRE |oo BAATIE LA 1% RN TR

Low Irradiance Testing:

JR IR B

Power at 200 W/m2: For the 2nd real power sample the efficiency at 200 W/m?2 shall be
measured with the test procedure similar to Flash Test and must be equal or more than
95% of the efficiency at STC for more than 90% of the samples.

200W /M2 XA AN DDA kR b, SR SALT o 2 A I SRR S 24 T A R
RN 200 WIm2, FRAEERZ&AF T 90% LA FIIFEA RIS R KT T 95% .

Insulation Test:

HER:
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According to IEC61215: Minimum insulation shall not be less than 40 MOhm for every
square meter.
MRHE IEC61215: fR-V T K/ NEZARE T 40 MOhm,

Wet Leakage Test:

BRI

According to IEC 61215: In wet condition, minimum insulation shall not be less than 40
MOhm for every square meter.

HRH% IEC 61215: WIVREAMF T, BV K/ NMZAELT 40 MOhm.

6.1.8  Cost of the Quality assurance
J R FAS
Cost of the Quality assurance for PV modules in laboratory will be borne by the
awardedContractor.
S Z AR AL BT ORI R i A B4 2 p 45 b B R AR L N AR
6.1.9 Installation Requirements
TALER
The PV modules shall be installed according to the manufacturer’s standards and
guidelines using only components approved by the module manufacturer.
AR LA N i ) 325 PR 0 RO B AT 4 307 B 223, A e VA I A e oA P A T
6.1.10 Other Obligations
He X5
The Contractor shall sort and install the modules according to the Power and Current
Classes. The Classes categories shall be approved by the Owner’'s Engineer prior
modules installation.
AN AR T Z M R AE G0 LA HEAT 2y SR g2 e . SE R N R R BN TR I AE 222
RTHEHE.
6.1.11 Warranties
TRfE
A product warranty of minimum ten (10) years shall be provided and a linear power
output warranty of 80% after 25 years.
Rtz bt (100 FR-miRE, 25 S5, 77k AR Th A g R ORUEAE B AT
80% Ll k.
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6.1.12 Required Documentation

Hr i s

A complete set of following documents shall be submitted to the Owner/Owner’s
Engineer in the Bid documents as listed below.

AN RAE SRS PRI A 25 K B N BN TR o

e Module data sheet

ERUR I CIE

e |EC, ISO and PID certificates as stated above
IEC. I1SO A1 PIDiE$s, #n Eprik

e EVA cross link testing certificates as stated above
EVA 52 CBERINRIE TS, i b g

e Minimum efficiency curve at 200 W/m2 (25°C, AM 1.5)
200 W/m?2 (25°C, AM 1.5) %14~ 1/ IR h 28

e Degradation curve and table from manufacturer

I T B 1 S Ok e A A%

e Provide guaranteed power output 25 years
F2AIt 25 4 (1) T F it ARAIE

e Relative power conversion efficiency reduction and I-V curves for different light
intensities

X D B IR AN [FD G 3 1 1-V i 2

e Manufacturers confirmation for the suitability of module for specific weather
conditions and the high UV-radiation
i i PR AR A ZEL P 7 0 5 R R AR AR R e SR A A

e Damp heat test and Thermal cycling certificate
TR A AN G FRIE

e Sample Flash report of modules

AP REA T 7 AR T

e |Installation and maintenance manual
GREFYEF W

e Factory testing quality protocol
B3l 0 e P

e CE Conformity Declaration
CE #F & 1A 9
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6.2 Inverter Concepts

6.2.1

6.2.2

LR 2 T

Only a single inverter concept shall be submitted by the Bidder, multiple inverter
concepts is not prefered.

Bbr NAREIRAS NI, 2RSSR A E.

General

TR

This Section describes the requirements for the design, manufacturing, installation,
testing and commissioning of the inverter to be provided for the PV power plant. The
minimum technical requirements are described in Section 4.2.3. &5/~ 48 7 Gk B il pir i

AR BEE s filiE . 22, DA ER . 58 4.2.3 04 T RIREORER,

The cumulative installed nominal AC output power of the inverters shall be suitable for
PV module output in all ambient conditions without clipping of plant output.

AR A ) R 2 R AUE S H D AR NS A T PR R RO IRA M, A
uhf i .

The inverters shall be selected and sized by the Bidder to ensure a safe and efficient
functioning together with the PV field electrical characteristics (among others for the
Maximum Power Point (MPP) range in accordance to the climatic conditions prevailing
on site).

bR N NARYE B s S A 1L BEAN A 8 AR B O R, WRERFT & 6 IR B A7 ) A 1
(PR RDIZE S (MPP) JEHD .

The inverter should be equipped with all necessary protections on the DC and AC side
as per the international norms, Local standards and electrical authority’s requirements as
stated in Section 4.1.
WARSR RIS 4.1 PR RE BRATE . M7 bR AERTE R ESR, O BRI A IR O %
I DB RS E

Generally the inverters should be manufactured to a high standard by a single reputable
manufacturer be on the Electrical Authority’s approved list.
—RMRIME, RS R E AUE ER AR B R (S R I R A T AR AT AR

Codes and Standards
FRVE AR

The inverter shall be designed, manufactured and tested in full compliance with the latest
edition of the following, but not limited to, standards, codes, rules and regulations:
WAR SRR 3 AR B 5 R S E AN IR T R BB AR AS AR e T R0 A0 2% 451«

. DIN / VDE 0126-1-1 Automatic disconnection device between a generator and the
public low-voltage grid
DIN / VDE 0126-1-1 & FEHL5 2~ FEAR T HL I 2 [ ) 5 3l 7T 2

ILF CONSULTING ENGINEERS PAGE 67 OF 155
ILF & A A 67 U1 3t 155 L

ILF/THA

© ILF 2018



Bidding Document for Procurement of Plant Design, Supply and Installation P267-ILF-CHN-OD-0017/Rev.0
T SR 5 i T R SRR AR SO
OWNERS REQUIREMENTS 23/03/2018

KEBNER

2018 43 A 23 H
DIN EN 50178 Electronic equipment for use in power installations

DIN EN 50178 At L Bt T R

DIN EN 50524 Data sheet and name plate for photovoltaic inverters

DIN EN 50524 AR AR AR A PR R A S

EN 50530 Overall efficiency of photovoltaic inverters
EN 50530 PR INUE FEISY V&S
EN 55022 Information  technology equipment. Radio disturbance

characteristics. Limits and methods of measurements

EN 55022 5 S BOR B T T PR A & T

IEC/EN 61000-3-11 Electromagnetic compatibility (EMC) - Part 3-11: Limits —
Limitation of voltage changes, voltage fluctuations and flicker in public low-voltage
supply systems - Equipment with rated current < 75 A and subject to conditional
connection

IEC / EN 61000-3-11 Hffe 7 (EMC) - 55 3-11 #4r: BRAE - ARE IR
Girh AR F RIS AN ERBR ] - A€ FRIRS<T5 A H 2525 1 IR ) B %

IEC/EN 61000-3-12 Electromagnetic compatibility (EMC) - Part 3-12: Limits —
Limit's for harmonic currents produced by equipment connected to public low-
voltage systems with input current >16 A and < 75 A per phase

IEC/EN 61000-3-12 Hi#if 78 HE(EMC).- 5 3-12 #43: BR1E.- S B fEAH>16 A Fil<
75A [ FARE R GUEBL I 2% 7 A IR L i PRAE

IEC/EN 61000-6-1 Electromagnetic compatibility (EMC) — Part 6-1: Generic
standard — Immunity for residential, commercial and light — industrial environments
IEC/EN 61000-6-1 Hififez 1. (EMC) - 25 6-1 #5r: i@ bsiE.- e ml e Dl
L

IEC/EN 61000-6-2 Electromagnetic compatibility (EMC) - Part 6-2: Generic

standards - Immunity standard for industrial environments
IEC/EN 61000-6-2 LA AE(EMC)-5 6-2 # 73 3 FH syt - . LV 3RSg i i

IEC/EN 61000-6-3 Electromagnetic compatibility (EMC) - Part 6-3: Generic
standards - Emission standard for residential, commercial and light-industrial
environments
IEC/EN 61000-6-3 FHLHEFEAME(EMC) - 5 6-3 7 HARAE.- [E8. AR Tk
BT F S A

EN 61000-6-4 Electromagnetic compatibility (EMC) - Part 6-4: Generic
standards - Emission standard for industrial environments
EN 61000-6-4 FEE AR M (EMC)-25 6-4 37 18 FARHE.- TAVIRER 158 S An vt

EN IEC 60068 Environmental testing
EN IEC 60068 FEEIIR
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. IEC 60146-1-1 Semiconductor convertors - General requirements and line-
commutated convertors - Part 1-1: Specifications of basic requirements
IEC 60146-1-1 PR, - SRR B R R AR - B 1-1 o AR
Sk

. IEC 60529 Degrees of protection provided by enclosures (IP code)
IEC 60529 AN SE R IR B 4 S5 2 (B 47 55 9 A XD)

. IEC 61140 Protection against electric shock - Common aspects for
installation and equipment
IEC 61140 fit FELBA A - 2 R % (1) 3 [R] ] A

. IEC 61183 Electroacoustics - Random-incidence and diffuse-field
calibration of sound level meters
IEC 61183 L 27 - PR TC RS 7 3 B s ke 1R

. IEC 61683 Photovoltaic systems - Power conditioners - Procedure for
measuring efficiency
IEC 61683 JR RS - DT 3s. - el &)y

. IEC 62093 Balance-of-system components for photovoltaic systems -
Design qualification natural environments
IEC 62093 TR RGN RGP - BT B H SRIA B

. IEC 61721 Photovoltaic (PV) systems - Characteristics of the utility
interface
IEC 61721 JefR R GE — HLR G AR

IEC/EN 62109-1  Safety of power converters for use in photovoltaic power
systems - Part 1: General requirements
IEC/EN 62109-1  J6fRKFH ARG AR WA Z 4 - 2 1 — Bk

IEC 62109-2 Safety of power converters for use in photovoltaic power
systems - Part 2: Particular requirements for inverters

IEC 62109-2 HARIR L R G L e M e A TR 22 4 - B 2 s TSR IR R Bk
IEC 62116 Testing procedure of islanding prevention measures for utility
interactive photovoltaic inverters

IEC 62116 I IO AR 28 DI RN TR 4 Tt i A

IEC 61000-6-2 Electromagnetic compatibility (EMC) - Part 6-2: Generic
standards - Immunity for industrial environments
IEC 61000-6-2 HL T A PE(EMC)- 58 6-2 30 43t AR HE - TR ST (R il i

NB/T32004-2013 HarmonicsNB/T32004-2013 B

IEC 61727:2004 Photovoltaic (PV) systems - Characteristics of the utility
interface
IEC 61727: 2004 SBR (PV) R% — M L RFE
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6.2.3  Operating Conditions

BT

The inverters shall be designed and constructed for continuous operation under the
climatic and environmental conditions. Additional requirements defined by other chapters
of the request for proposal document and the Electrical Authority’s Interconnection Code
shall be considered.

AR S HI VT IR I8 L REAE AR IR 26 M N IELLIEAT . N5 RBAE SR WA ST A U
PRy L EEARTE R 1 T e BRI K

The system of protection shall be selected and coordinated in line with the feeding
network data and the connected component requirements:
PR 22 G0 S AR AR 157 F 19X 0% 5000 AT B o AR IR SR AT IR AT B 3 «

. To guarantee personnel and plant safety.
PRAE N SRR 3 1) 2 4

. To ensure a sufficient protection against damages of the components, that might
arise from the internal and external short circuits as well as from possible
atmospheric discharges.

B ORA R IR, 977 1k A AR B LA B AT B 0 KU SRR R A 45 A

. To ensure as far as possible the continuity of operation for those parts not
concerned by the fault. This will be achieved by selecting the setting in a way such
that in case of a fault the closest protection device to the fault trips first.

ROTRe R AR Z b s i )i 24T, B @d &k E, sell RA ksl
2 Bk i 14 326 4% B

. Overvoltage protection devices / function shall be included.

JS2 A L I ORI B T

All components and devices shall have a high durability, long term stability, and high
quality protection coating in order to withstand the site environment. Damages due to
transportation, installation, or commissioning shall be repaired to ensure that the inverter
can fully perform as specified in the datasheet.

Fra A AR BLEAT S A KR E A E IR I RIPIR S, RIS 3RS, 18
i EEEARIE R IA R T DB, e O 28 e 58 e AR R T e 1B AT

6.2.4  Technical Concept
FARM &

The Bidder shall propose the technically and economically most suitable concept that the
PV system designed by the Contractor shall be able to supply the electricity at the lowest
inventory cost and maintenance cost in the long-run with the highest reliability,
availability and performance while meeting the Owner’s Requirements in respect of
ensuring health and safety to the staff and compliance with agreed standards and
regulations over the PV Power Plant life time.

BAR AR AR PRIZS FRAEN AR, Bl RGO R G0 USRI PR
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6.2.5

6.2.6

6.2.7

A RRA MR AR e AR SR el St . AT IR RE AR AL 7T, RN A2 R
NEERAOR R TR RN 22 A AU REAE ,  JFIREST 52 RGO v ot 2 iy o SR PR A€

Axuiliary Power Supply
ot By P U

Necessary auxiliary power supply shall be provided by the Contractor.
RN R (4t 06 S P i B P U

Cable Connections
H A

Necessary cable connection arrangement for incoming and outgoing cables shall be
provided.
JRE4R (AL T3 L P 5 ) 0 B P S R

Communication Protocol
WS

A proven communication protocol such as Profibus, Modbus, Ethernet, and so on shall
be provided by Contractor.
7R MR A4 56IE ) Profibus. Modbus.  DUK FZE5E A4S .

Operation

BAT
Synchronisation
Gk

Under normal operation, inverters shall be capable of automatically synchronizing with
the grid supply. All required functions shall be provided in the inverter for safe and
reliable auto synchronization.

IEH AT, WA EEE3) S ME L. W3R aSSR AT L TR E, SEI e 4l §E
Az .

The Contractor shall submit an overall overvoltage and over current protection design for
Owner/Owner’s Engineer’s approval. All inverters may have built-in overvoltage and over
current protection devices / functions, otherwise, the protection devices shall be
separately provided with appropriate enclosures and installation according to Local
standards.

ARENRHRAE S i A RO e, IR B ANIR BN TRt . B A4
W ES AR DR R B DR, TR, OREP 2 N 23 T 44 2 M bR RS (it 2 1 AP Fe A2k
He

Groundings
e
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Each inverter shall be connected to the grounding system with a cable of adequate
diameter. Manufacturer requirements shall be followed by the Contractor.
B 6 ARG RS 3 Y EAR A R R B R G 7R N SR 1) 32 7 K

Electromagnetic Compatibility (EMC)
SRR (EMC)

The inverter shall be tested for electromagnetic compatibility in accordance with
standards EN 61000-6-2 (interference immunity) and EN 61000-6-4 (interference
emission).

WAR S NARYE EN 61000-6-2 (FiT-#t) F1 EN 61000-6-4 (F-HRH) ArukihiT ez
PRI

Earthing of DC Cables
B BA R

According to module manufacturer requirements the grounding of negative/positive pole
shall be provided. The Contractor shall follow the requirements defined by inverter
manufacturer.

FRAE AL HIE R I ER, SFR USRS IR b o AR N LR~ 39048 5 Al 36 7 A PO 25K

6.2.8  Quality assurance for Inverters
ARG TR
Factory Acceptance Test (FAT) and Site Acceptance Test (SAT) to be carried out by the
manufacturer or manufacturer’s certified party and appointed Contractor. The Inverters
shall be completely tested in the manufacture’'s workshop in accordance with applicable
codes and standards. The tests shall at a minimum include:
FLE ISR (FAT) FIIUSAIGICNE (SAT)  Hi il i i sl il i s A mT AL A e e 7R
NEAT o 1078 35 IR 7E ] e 7R 1) 42 FROE FH (W G AR HEEAT 2 T IR 2 /D 4
e Check of protection against overload, short-circuit, grid-failure, internal failure, over-
temperature (de-rating), surge protection, detection of insulation faults of AC cables.
Contractor shall firmly specify the manufacturer, types and length of cables to be
installed.
. A, B, N, iR FFED . IRTELRYT . RS gL
SR ORI T . AR B N R4 P 7R 2B AR i . SRR .
e Test run in the field for maximum and Max-efficiency of all Inverters
M EIEAT, RGP AR 8 0 B R AR
e Test run and check of MPP tracking of all inverters
HISAT R & A WAL 21 MPP IRER 105 .
e The Contractor shall deliver detailed protocols of performance test run (warm power
test) for every single inverter.
RENRCAE AR IR A R M RIS AT U GRIJZRMED .
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6.2.9

The inverters shall be tested at site to ensure proper functionality during e.g.

AR B NAE B, DA OREAE RGO N IEH 1847

. Visual inspection after delivery on-site
W2 bea H Ik &

. Pre-commissioning (including “loop testing”)

Tt CRAEDEIANIRT

. Commissioning and test on completion as per suppliers installation and
commissioning manual
FEAE N 22 R T AT i is A7 AR Ttde

All costs associated with the quality assurance tests of the inverters shall be carried out

by the Contractor.
AR G ORI 0 BT A Bl FH B b 7R B0 N7k AH

The site tests may be witnessed by the Owner/Owner’'s Engineer. The commissioning
test program shall be submitted at least two(2) weeks prior to the tests for approval.
PR G v] LA R BN AN TR AE . IR 2480 (2) FRIRIZITi
LR W e =R

Required Documents

v S

Complete documentation shall be provided for the design, manufacturing, testing,
commissioning, start-up, operation, maintenance and repair of the Inverters and their
components.

RLEEELTERE N SO, T AR S R e g, W, L BEh. HRAE. 4E
AMERL

The Contractor shall provide as minimum the following documentation:
RGN ZD R LR S

e Technical data sheets

BoRHE R

¢ Inverter installation manual
ARG 2Tt

e Layout drawings for all devices
T W #5 HA A JR) &

e Single line diagrams
2R

e Wiring diagrams

L]
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e Spare parts list (only for central inverter)

#AFE R (U AR RS
e Operation and maintenance manual
BT
e Reports of tests and commissioning with protocols
PCRIE A AR 5
e Inverter track record
AR A PRER D%
e Electrical Authority’s approval certificate

HL AR R At S

The Bidder shall deliver a manufacturer's confirmation in his Bid for the suitability of the
inverter for the specific weather conditions.
PR AR A RS IE R A R, DRAIE I AR 3838 5 7E RS 8 RS M AT .

6.3 LV Switchgear
fREFFRAE

6.3.1 General
— R
This Section describes the requirements for design, manufacturing, installation, testing
and commissioning of the LV Switchgear to be provided for the PV power plant .The
minimal technical requirements are described in APPENDIX 9.2.1 of this document.
AT SR A A R R AR I B it G, 2ede . MR EER . A0
BHAF 9.2.1 WA T R ACEAREK
The switchgear design shall allow for future extension on either end without modifications
to existing cubicles.
TFRME A B FO AT — 3 )9 e, T 76 3 A eSO L.
The Contractor shall complete in every respect of all components and necessary
accessories for reliable continuous operation, even if not all details are expressively
stated in these specification.
RIS A A AR I B A= B0 AT, 7R N AR PR A T 2% P SE RS AT T 75 1A A BB R A A
WA
All components, equipment and installations shall receive the respective tagging plates,
nameplates, labels, etc., which have to be of extremely durable material resistant against
the environmental conditions. Tagging plates or labels on fronts of enclosures shall be
fixed with screws.
PR e FRE BN A A SIARRE . B0, FRa8ss, SRR IR b UM Y AR i FH A
B2 S N Al o< 0] 7 2% s VAR S AN b
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All components and equipment shall be designed for continuous duty at rated load and
under the given climatic conditions. Standard industrial high performance systems and
components of tier one manufacturers shall be used. The Contractor shall provide the
spare parts of LV switchgear in case of replacements of defects, damages or faults. The
Contractor shall also provide the suppliers list to procure the equivalent components to
be replaced in the LV switchgear which are available in the country where the site
located. The interchangeability must be guaranteed.

FT A LA A NV T N PERTUE SRR 8 U 2 IF SRS AR . A ] — i g A
HRA bR Tl S R R AT . AR NSRBI T RAE R A1, DASEHRBREE . 452
et . AR NIE AR HEAERI T 44 5, DAEAE TAZHL I 2 [ SRR T /AR 5 2
el S RGBT . U R EL

6.3.2 Codes and Standards
FITE 5 by
. GB 14048 Low-voltage switchgear and control gear assemblies
GB 14048 AR T R st % AN i
. GB 50054 Low-Voltage switchgear and controlgear
GB 50054 AR T RAE R Al A
. GB 18802 SPD’s connected to LV power Systems
GB 18802 IR RS 2 (SPD)
. GB 4208 Ingress Protection
GB 4208 hTe A
6.3.3  Enclosure
bh5e
The switchgears shall be of a type tested, factory assembled, standardized metal-clad
design for freestanding / wall mounted installation. All panels (outdoor, indoor or
enclosure) shall be constructed to a suitable IP rating (GB 4208) for the environment and
installation type. Each switchgear cubicle shall be completely wired with all instruments
and equipment installed and tested at the factory.
TFoRME RN 2 i B R 36 IR T AR AR e A e Jm p e deit, AL s/ BN e . Xf
THEMZRRR, FANER (o, BRI 145 RSk I G 1 By 37 5 4
(GB 4208) . AT RHENLH % H NPT L) 22 It i (S % A 80 2% 1) 7 B2k
6.3.4  Circuit Breaker
Witk 2
All switches, circuit breakers and connectors shall confirm to GB 50054. The panelboard
shall consist of molded case breaker or fusible switches for incoming feeders (string
inverters) and a main molded case circuit breaker or fusible switch for outgoing feeders
(Transformer). An additional two (2) spare incoming feeders shall be provided as part of
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the panelboard.
A HTFIe Witk 8 ANERL 3 #NAF & GB 50054 b, Mo HAR FHEZRMI (2 Ef AR 280D
PPESET I SR W as, AL ZA (BRIEERMD 1 — & R B8 SUE W s k. R 53 4h
MY (2) B RELTTR, (BRI — 7.

6.3.5  Surge Arrestor
W 4%

At a minimum, type Il surge arresters of the metal oxide (Zn0) type equipped with surge
counters shall be provided. The arresters shall comply with GB 50057. They shall be

capable of resealing against the maximum (TOV).
JS2 2D AC A A IR T S B ) (Zn0) AL 1 AU 3% . BT ARNAT 4 GB 50057.
37 RE BT 2 LUK Bk (S R o

The surge arresters shall be modular in type, both varistor based protection and spark-
gap based protection, or a combination of both and, may be utilized to limit the voltage
on the AC power circuit. The surge arrester shall be correctly configured to the grounding
system type proposed by the Contractor.

TR A NONAA R, T IR BCR BRI ORI IR T KAERIBR I OR 4, BRI H A&, 7]
R T PRI A i H YR P 1 P R o BT 28 R AL AR B SR HE 4 R G R T IR B .

6.3.6  Busbar System
B RS

The main and branch busbars shall be of high conductivity drawn electrolytic copper.
Busbars shall have high dynamic and dielectric strength with good heat dissipation.

EO SCRHRNER A R T R A LR . RN B AT BRI SIS B E00E, HU R

Busbars shall be arranged throughout A-B-C left to right, top to bottom, and front to rear.
Bus bars shall be permanently labelled by phase. Bus joints shall be bolted with high
tensile steel bolts with spring loaded Belleville type washers.

BREZE N4 A-B-C WAEEIA, BRI, ETESHES. BN B BUE R AMERIC.
REFERE SN A 205 i 2k X Belleville 245 g () i ik BE AN IE AR A2 12

Bus bars shall be at least 98 % conductivity copper. Bus bars shall be of the current
rating (continuous [A]) shown on the Drawings. All bus bars and connections, except as
noted herein, shall be applied on the basis of the minimum cross-sections required for
the circuit current rating. Bus bar strength shall withstand strains imposed by starting and
short-circuit current. Connections between horizontal and vertical runs of bus bars shall
be made with the same size bars as the vertical run bars. Neutral bus shall be full size. A
minimum ground bus of 25% (with a cross-section equal to at least 25% of the capacity
of the main bus rating) shall be provided, extending along the full length of the
switchboard.

BRI /DS 98% 1S LR . BFRRAT & IR L BIRBUE - GEZRIAD .« BRA
SCHTRAL, BT BRZR R S b AR 4 v B A IR BT SR i) /R T AR OR Wl e . BEERR
JE N B8 7K 52 R A RN R % FE T BRI LA o KT R BLIS AT BR 2R (R R AT A 5 2
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BATHEME RS g . TR AR . MRt 25% i/ MEI RRZL (B 220

ST EREF RN 25%) , WA A KR,

Horizontal bus shall be full size, tapered bus is not permitted. Bolt holes drilled and
tapped for future extension shall be provided at the end of bus bars including neutral and
ground bus, so that the addition of a future section would require only the installation of
standard bolted splice plates.

HKPREL R A RSE, AR REL . NAERRZ R S CRLAE P RRZR R RE 2R %
BIREAL, DMIRORY T, LUMEA JFHGIN— 820 R B e R bn v B IR AR D AR

Bus-duct terminating at switchboard shall be bus connection (Flange-End). Cable
connections are unacceptable.

e P A 22 ) R R I R IR () o AR REIER

Busbar support shall be halogen free.

BRASTHMN A S H KE

Ampere ratings for rectangular bus bars shall be in accordance with the temperature rise
standard of GB 50149 and UL. Bus size shall not be smaller than the main circuit breaker
frame size.

FTE BRI 22 BEAUE [N FF & GB 50149 F UL IR FHARE . M2 RSHA /N T EWT ik a8
FIREZE R .

All connections between bus bars shall be of a bolted-type. Clamps will not be accepted.
All bus bars shall be accurately formed, and all holes shall be made in a manner which
will permit bus bars and connections to be fitted into place without being forced.

BRE 2 AP A SE L SR IR A e . KT AR . PrA KBRS RS AT B, T fLN
REAE BEZG RERRAEANZ IS T e Bhr

Bolts, nuts and washers used to maintain contact on bus and connection bars shall be
non-ferrous material, zinc-electroplated steel, or of other corrosion resistant processed

steel.
FHF AR REER A AT e il M e . MR BRI BN A B4 B R, BEE N el e i JE b
LT,

Current carrying nuts shall be made of copper alloy having adequate conductivity and
shall be of size to carry the circuit current without exceeding the temperature rise
normally specified for copper. Current carrying nuts shall be silver-plated when they are
used with connections that are silver-plated.

MR B AR08 T R A I p, RS R DR BB FLUAL, T AN
FE IR T o 7 AR B 5 PR AR A5 FH I R 4R

A ground bus, with a cross-section equal to at least 25% of the capacity of the main bus
rating, shall be located in the back of the switchboard assembly. Each housing of the
assembly shall be grounded directly to this bus.

Pt BEZR BRI 20 T R RERBUE AR 25%, ML TECHERA . A
O ATANAER 7S FSE 2 A e
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All connections between bus bars shall be made by drilling and tapping the bus bars and

attaching the breakers or jumper bars with cap screws.
REZR 2 1) 1) A S 4 R o i f LR S 22 R T FH T 328 3 T i ol 05 P 2 58 Bl

All bus and connection bars and current potential transformers shall be rigidly supported.
No magnetic material shall be located between phase conductors.
JITA BERATEREAT LS I ELIRAS BT A SCHF o A AR TB) AN AT TR R -

All nuts and connections shall be fitted with locking devices to prevent loosening.
JITAT AR BRI 4 R [ 2 2 B 5 2 L AR LB AR B

Connections to current transformers, breakers or other devices or equipment in the panel
and connected to the bus shall not be used for bus supports.

b5 RV LIRS I A BT AR b e B A A% IR AN T SRR

6.3.7 Indication Instrument and Measuring Transducer
TR R AN AR 1A A%

All indicating instruments shall be included and installed in the instrument.
FITA $R A L AL R AEA R Hh I 2

The digital multi-meter shall be supplied for each feeder and complete with following
functions:

RN R S AR AT LU The 0%y 2 Thhg

¢ Voltage measurement
R f=s

e Current measurement
FL I &2
e Kilo-Watt measurement

EERZIp RS

e Kilo-Var measurement

ToTh D5 &

¢ PF measurement
D2 RO &

e Kilo-Watt-hour measurement
ATy H gel &

e Kilo-Var-hour measurement

T REI &

All indicating shall be provided for remote indication sending by communication port to
control center.
FrE F 7 RLAR I8 I 3845 i 1 IR Bz i o0 I AR HE 7R
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6.3.8 Tests

R

6.3.9

6.3.10

A comprehensive SAT and FAT (tests according to IEC 61439) has to be conducted. The
SAT has to be witnessed by the Owner/Owner’'s Engineer and the Contractor. The
Contractor shall carry the costs for all testing. Prior to the tests 30 days, a test procedure
shall be submitted to the Owner/Owner’s Engineer for the approval.
RANRENTRENTAR R N ATEAT I WAEZR &7 SAT Al FAT M (3% 1IEC 60076
BEATIRD o AR RRIE AT . WA 30 K, MR R A B AR BN
TAEITHEAE -

A full protocol and test results shall be submitted to the Owner’s Engineer after the

testing.
MRALE ARG, RORE 56 8 A P SCFIINA S, SR A 45 R B N AT .

Warranties

TRE
A minimum product warranty as stated in APPENDIX 9.2.1 shall be provided.
AR AR 9.2.1 J5U T IR ) f5e L7 it DR AT o
Required Documents
Frifa A
The Contractor shall provide the following documents for the LV Switchgear:
AR N RN T S S A LR SO
e Technical data sheets
BORE £
e Layout drawings of the switchgear

T IRAMI) A7 =5 1

e Single Line Diagrams and Wiring Diagrams incl. termination drawings

B PRI AN R 2 1R 3R T PR

e Warranty
Triz

e Protection relay schedule
{RIF 4k L 2 TR

e Spare parts list

SSGRCL
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e Operation and maintenance manual including component list with manufacturer in-
formation e.g. catalogue, etc.

BAET, AR OGP H R HERE RS

e Reports of tests and commissioning with protocols Tests
A0 B SCIA  PA AR

6.4 Medium Voltage Switchgear
HEJTRAE

(Optional in case of multiple transformer / inverter stations)
CHIEAEL ARG B, JEHS i)

6.4.1 General
— R

The Contractor is responsible to supply the necessary main MV Switchgear for the grid
or utility MV connection of the PV power plant. The main MV Switchgear shall be located
in the MV Room of the control building of the PV power plant and shall include all
necessary protection and communication devices as well as the required energy meters.
ARELN S BTG AR Lk B R R B FH VO s F Y SR A B R B PRI R . R TT
FANEAL TR A w42 ) S A T T 5, I AL 376 BT b A DR R (3 B0 & LS I 75 R He
e

The switchgears shall be of a type tested, factory assembled, standardized metal-clad
design for freestanding indoor installation. Each switchgear cubicle shall be completely
wired with all instruments, relay and equipment installed and tested at the factory. The
cubicles shall be lined up side by side and be individually separable.

TroRpE Ny et BRI R AE T SRR br e SR s e it M TS s N 2. &
NP RAEII G B A 72 L) B ANNRHIGR . kR AI % S8 2 HE . AR IR B IR HE
H, W EMINTT.

The switchgear design shall allow for future extension on either end without modifications
to existing cubicles and shall be mounted on base frames specially provided for this
purpose.

TR LSS VFAEATRAT — i d &, MASCRIA IR, JFER 23 E L 10 H R A 1R
JE F.

All operations of the truck/rack, circuit breaker and earthing switch for cable earthing
shall be executed from outside of the cubicle without the need to open any cubicle door.
FT RS I ROE ZE WL EE . TR S8 AN T R K BT R AR 8 S MAB A AT, TE 7 4T TR
T

Complete in every respect of all components and necessary accessories for reliable
continuous operation, even if not all details are expressively stated in these specification.

B AC KT b R BB RS2 T A 1T, AR B NATD I DA e 2% PR T S I8 AT $R (3t a0 75 PO A1 A

B B
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All components, equipment and installations shall receive the respective tagging plates,

nameplates, labels, etc., which have to be of extremely durable material resistant against
the environmental conditions. Tagging plates or labels on fronts of enclosures shall be
fixed with screws.

DI E i SN S o WA RS TS NI B2 Y% S G e il S 2 N AN o
AR R R A S T RAT [ 5E

All components and equipment shall be designed for continuous duty at rated load and
under the given climatic conditions. Standard industrial high performance systems and
components of tier one manufacturers shall be used. The Bidder shall provide the spare
parts of MV switchgear in case of replacements of defects, damages or faults. The
Bidder shall also provide the suppliers list to procure the equivalent components to be
replaced in the MV switchgear which are available in the country where the site located.
The interchangeability must be guaranteed.

T AT A e LV T N AERIUE S BORIRE S8 U 2 AR N 4R AR . A — i i RO b
HE LAV R R MU SR NSERBE A T A& AT, DATE BRI . AR . ¢
PR NIE NSRBI N g 44 8, DAEAE TR I 37 P £ [ SR o i SR A 75 8 0 ) 45 5 A
LA DA Z04F BIORAIE o

On the switchgear doors a mimic diagram with position indication of switching devices
shall be tagged.
TEIAE T b R bR A TT IAE AL B AR 7 (B

6.4.2 Codes and Standards
FRVE FI bR UE

All design, calculations, materials, equipment required within the scope of works,
manufacture, construction and testing shall conform as a basic requirement with the
latest edition of the following standards:

TR i, WA VG A TR T it TR MR, BINARTE TR A R

FRAS A ER
e GB 4208 Degrees of protection provided by enclosures (IP Code)
GB 4208 ShoedR BERIBT IS (BT3P S5 A0S )
e GB 4205 Basic and safety principles for man-machine interface,
marking and identification — actuating principles
GB 4205 JNLFHH AT 2 22 )50, ARid 50 —— TAEJE R
e GB 11022 High-voltage switchgear and controlgear - Part 1: Common

specifications for alternating current switchgear and controlgear
GB 11022 o i T SR e A | B A R vEE R SR HOR BEoR——35 1 ¥ 7
SEURIT AR A P38 TR

e GB16935-1 Insulation co-ordination - Part 1: Definitions, principles and

rules
GB 16935-1 RERGN /ML LEAS H—H5: JRE, ERFSLIE
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e GB 20840-1 Instrument transformers - Part 1: General requirements

GB 20840-1 HIERES - B L E S WAHEARER

e (GB20840-2 Instrument transformers - Part 2: Additional requirements for
current transformers
GB 20840-2 HRE-55 2 500 IR EEER A R BOREER

e GB 20840-3 Instrument transformers - Part 3: Additional requirements for
inductive voltage transformers

GB 20840-3 HIRES - 55 38R L R RS B AN TR R SR

e GB 14598 Electrical relays
GB 14598 LA 4R LA

6.4.3  Minimum Requirements
RARE K

The product shall comply with the minimum requirements described in APPENDIX 9.2.2.
PR LG M 9.2.2 TR I IR K .

6.4.4  Enclosure

bh5e

The individual panels shall be of self-supporting, freestanding, and metal-clad type. They
shall be assembled of steel members and steel sheets and equipped with bottom frames
suitable for bolting to the concrete floor.

BN BRSO SRR N a N AR e T A, IR 26 & A
T B VR L Hb T (1 R HOHE SR .

The enclosure of each panel shall be divided into several compartments.
FETHI LA R P 52 53 B LA 2

Each panel shall be segregated into compartments by steel sheets for at least the
following:
A T A A ER B 23 B 2 2 LR LA 4

. Circuit breaker (draw-out type)
Wrig e (Gt =0

. Bus bars

. Current transformers, grounding switch, and cable termination

IV LIRS . FRHB T OGN L 45 ity

. Voltage transformers

CENEREWE S
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. Low voltage equipment
RE &%
6.4.5  Circuit Breaker
Wr it 2%
The circuit breakers (CB) shall be of vacuum or SF6 type and draw-out type on sliding
rack. The circuit breakers shall have the following accessories (per Local Grid Standard)
as a minimum:
Wrigds (CB) B NHZEL SF6 Y, WizhZe bt Wrkai iz 0 BA DUFE (G
A L IFRIED)
. Two (2) Tripping Call
P (2) AN
o Two (2) Trip Circuit Supervision relay
P (2> Bk L B s 4k F 2
The drive system shall be supplied by the 110Vpc system. Manual operation must also
be provided. A suitable spring energy storage system shall ensure uniform and reliable
closing. The spring shall be automatically recharged by an electric motor, and manually
recharged if the power supply shall fail. The mechanism shall be trip-free.
BN RAPCKH 110VDC RAHMATHE R . AR TFShIRIETIRE . &S i 5E RS
TR FR I — B AT v S . 303 ROZ AT H Bt B AL B S AT g B IR R R
REF]FBh gk . FUALIE RA B S Thge.
The circuit breaker shall be fitted with mechanical position indicators to indicate:
Wit 2% S BC A MU U B F R 2R, LR
. Spring charged or discharged
G ARV $29
. Circuit breaker open or closed
Wrirg 2 ST EUA &
. Operate Counter
s
The circuit breakers shall be provided for local and remote control. The selection of
control shall be by means of a key operated selector switch installed on the circuit
breaker panel.
g YR E R RN N s il i) T S R BN  E Eh ke ) S e S il W R W € £ it E Sia S
FETERTE A TAR ) o
To ensure the personal safety of the operator it shall only be possible to operate the
circuit breaker from outside of the closed cubicle front door by direct acting mechanical
linkages.
N T RIERRIE RN 224, ROZ R e NG RFEHAERT T4, 8 B EUIRE 3
B EWES.
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6.4.6  Main and Branch Busbar

LRI L B

The main and branch busbar shall be of high conductivity drawn electrolytic copper.

T RFLAN T SRR RERH e 3 FL S AR T A ko

Busbars shall have high dynamic and dielectric strength with good heat dissipation. The
busbar shall be extendable at both ends; such extension shall be easily done with the
minimum possible disturbance to the existing busbars.

BREE N Bt msh 1. S8 am A RAFHIATAEIERE . BELSA] 7L W o 7 (G I
SEA TR XS AT REZ 0 52 M0 R P E M/ o

6.4.7  Earthing Busbar
et BEZ
Each switchgear cubicle shall be provided with an earthing bus, copper flat bar of not
less than 125 sg. mm. cross-sectional area, running through the length of the switchgear
with connecting points in each cubicle for earthing leads. This earthing bus shall be
connected to the main grounding system at both ends.
FEATFRAE RO R LR B BRI A RN T 125 P72k, BHFBAIFRAE
WRET ), HAERAMEN S ZHAAERE N, FIRIERRME . et B P i B2 28
B RS,

6.4.8  Earthing Switch
RIS
Each incoming feeder and each outgoing (transformer) feeder shall be equipped with a
hand operated earthing switch.
RN G 2 CRIEARI)D YN T 3T %
An interlock shall be provided to enable closing if the relevant MV circuit breaker is in the
service position and the remote feeding circuit breakers or LBS are open. Moreover, it
shall not be possible to move in a circuit breaker rack when the earthing switch is closed.
R A B E, DLEAH G b IR R s 3 N AR . AR it i W i 4 5l LBS Wit Y
THOL T AHAT SRR BEAh, BT RIE S, A3 AT LAHEN WK 25 S48
Incoming feeder from Local Grid shall be provided with the interlock to enable closing if
the Local Grid circuit breaker or Local Grid LBS are open.
NS 1 R 0 5| R 2 o R e S PR B B, DACE A Hb P D T R A5 A FL R LBS WTJT
O AT T P A R A

6.4.9 Instrument Transformer
IR IRES
The instrument transformers shall be of cast resin insulated, dry type. All instrument
transformers of the feeder cubicles shall be mounted on the fixed part of the switchgear
and correspond to the design short circuit level of the switchgear.

ILF CONSULTING ENGINEERS PAGE 84 OF 155

ILF TR&EHAF % 84 T It 155 T

ILF/THA

© ILF 2018



Bidding Document for Procurement of Plant Design, Supply and Installation P267-ILF-CHN-OD-0017/Rev.0

BT RIS i T TR s R G AR s

OWNERS REQUIREMENTS 23/03/2018

KEBNER 2018 423 A 23 H
AR LR R FH T 3R Be 5 W R A8 278 TR 8% o 151 2R M 1) 43 30 7 TEL Ut 10 I 22 2 /. T F A

AR R AE b, H S TP R R BT B BT A &

The rating of each instrument transformer shall comply with the requirements, in
particular as far as adequate accuracy, saturation factor, rated burden and insulation
levels are concerned.

AR LIRSS MHUE ST S RER, RS SRR WAR L. HUE 78R
MG T H R E R

Particular reference is made to the relevant protection specifications.

R 2 A OR I RINE -

Current transformers shall be designed for continuous thermal current rating equal to the
current rating of the associated switchgear plus 20% over-load as well as for a short time
current rating corresponding to the relevant fault level of the circuit.

BEUE L LIRS I, N S 8 A P R A A T A SR T SR A A L AL BN | 209 1Y
R HIL R AOE FIR - LR A SR R A A — B

Current transformers shall not be mounted on the CB truck but in the fixed portion of the
relevant compartment.

L LA AN 22 AE CB 42 1, T 23R AR AT AR = P [ e o B

6.4.10 Protection Equipment
PRI

The minimum protection functions supplied shall be as defined in the electrical
authority’s (as stated in APPENDIX 9.1) power network systems interconnection code.
The protection function 59N Zero sequence over voltage shall be provided for detecting
internal ground fault at system voltage (delta vector group).

R MAP IR T ST Z AR (N 9.1 R M R G I P E A
—H. MARGLRYTIEE 5ON F/Fid R, U R St R i A R (AR EdD .

The Bidder shall provide and adjust the design until getting Local Grid approval for the
protection logic diagrams, interlocing logic diagrams, tripping and control logic diagrams
of MV CB according to regulations issued by the Local Grid.

Febr NRFRBEH BT, JRREE IS, BRI R AR R B AR K . BRBUE A
It 11 5 42 ) 322 A R A e e P R AT VR R BR AT T At L R i AL

Electronic relays shall be of the programmable microprocessor type incorporating fault
and transient measurement memories, matrices for programming tripping sequences
with continuous self-monitoring. The relay manufacturer shall be revised and approved
by the Owner or Owner’s Engineers prior to implementation.

HL T 40k H 28 52 SR FH W) G AR R A TR 28 2R i, R B AT S WU B A AR T X B A 4
HELE W P REHEAT AL BORE RS . SRR, S e A N BEHA AR TR I 58 il gk F 25 13
R PR TR AT

All Numerical relays and schemes provided shall all be suitable for connection to a local
communication network, and provided with an integral local user interface. The
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Numerical Relays shall comply with IEC 61850.
T B Ak s AR S 7 S A00E T A Had A P 4 ELIR it 9 B S UA B 7 %
Ho Hoy (b ias 45 & IEC 61850 Fifk.

Adequate test facilities shall be provided at the front of each relay panel to enable the
protection equipment to be tested whilst the primary circuit is on load, without having to
disturb any wiring, with test points clearly labeled.

BEANGK L AR A0 2 RS A A G MR B, AR 32 AN 8 30 1) ) ) PR A B & EAT K5
TR e B A A ST A e 2 4, FLISMThR icAH ROt A

Adequate facilities shall be provided to isolate all DC and AC incoming and outgoing
circuits so that work may be carried out on the equipment with complete safety to
personnel and without loss of security in the operation of the plant.
ST 4 At FH ok B 25 4 0 B VR R AS TR A AT H 2k el B i e B, DA AT 78 L IZ AT 3 B) e
SRR TR A 01 58 42 224 HAS RS 22 Ve ISR B T X e & R TT ARG LAE .

All test equipment required for commissioning and routing testing of the offered
protection equipment shall be provided by the Bidder. This shall include at least one
portable PC with relevant software programming tool for each protection relay and one
connection wire.

Xof B S A O AP B A R AT PREURI A AT WK 1) 4 30 00 i 1 48 30 43 A B o X S i 1 2%
ZAAFE -G EHE BRI awmE TR (BT M SaSmEESL .

6.4.11 MV Surge Arresters
R 2
Surge arresters of the metal oxide (Zn0) type equipped with surge counters shall be
provided. The arresters shall comply withGB 50057. They shall be capable of resealing
against the maximum (TOV).
AR HERCAT VR IM T B AR 1 R A (Zn0) AU RS % . BETE 25U ZURF A GB 50057 bk
. BN R & B RE UK 2R R (G ST ).
The surge arresters shall be built-up from hermetically sealed units, each containing
valve resistor blocks. They shall be provided with nonlinear characteristic but without
spark gaps, designed to limit the voltage on AC power circuits.
R A% R B R B N, N R E A AR . AN R AR R IR, Bk
TEIRI R, vk Ay DABR A8 i B U HL B 1 v T
6.4.12 Interlocking
7301
Electrical ON/OFF interlocks of incoming (or transformer) feeders and outgoing feeders
shall be realized in the relevant switchboards. The basic interlocking principles that shall
be followed are listed below:
TP b, RZohdE sk (BRERS) A s Seal i 7 2T RIS e . FaA
IR FILS G S ik -
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For auxiliary transformer feeder: LV circuit breaker cannot be closed unless the MV
circuit breaker is closed. If the MV breaker is tripped manually or automatically the
LV breaker shall also be tripped automatically.

BN AR IR R K TS DT 45 5 v s Db B 5 P 5 BT NS P e S R e TS IR % 30
BCEH BN, AR T % 2 N 8 Bl A

For transformer feeder: earthing switch at unit substation transformer cannot be
closed unless the MV circuit breaker is out service position.

AR AL F BT AR T A b R M T S AE o s I iR 8 1 2 AR AL B AT AN 1A
I

= o

For transformer feeder: MV circuit breaker cannot be in-service unless the earthing
switch (ES) at unit substation transformer is opened.

AR IS AR oh I T B S AR SR AR LT AR SR A LR (ESD TR AR REA
ER(EVA-

For transformer feeder: the earthing at MV switchgear cannot be closed unless the
Load Breaking Switches (LBS) at unit substation transformer are opened.

AR AR LR o R T S A e M 2 B A B AR R T AR I 2 B K S TT R (LBS) WiT R
AMIHE .

For transformer feeder: LBS at unit substation transformer cannot close unless the
ES at MV switchgear is opened.

AR AR B BT AR R AU O (LBS)TE HR R OCHE L e I S W
LRI

Any other interlocking required against unauthorized switching and safe operation.
By L AR AHE I TT O BB AN 22 4R A T 7R B 0 B g R T e

6.4.13 Indication Instrument and Measuring Transducer

FE7N RN AR 1% 2

All indicating instruments shall be included and installed in the instrument.

SRR R AL I 2R A A AR T

The digital multi-meter shall be supplied for each feeder and complete with following
functions:

R, NIRRT 2 IhaER, IR T

Voltage measurement
F

Current measurement
R B

Kilo-Watt measurement 5 D) I Z i &

Kilo-Var measurement JoIjj T Z& i &

ILF CONSULTING ENGINEERS PAGE 87 OF 155
ILF & A A % 87 U1 3t 155 L

ILF/THA

© ILF 2018



Bidding Document for Procurement of Plant Design, Supply and Installation P267-ILF-CHN-OD-0017/Rev.0
BT RIS i T TR s R G AR s

OWNERS REQUIREMENTS 23/03/2018
RANER 2018 4£ 3 A 23 H
. PF measurement
PF &

. Kilo-Watt-hour measurement £ B G| &
. Kilo-Var-hour measurement &I B GE | &

All indicating shall be provided for remote indication sending by communication port to
control center.

S SR 308 1oL 308 135 iy FURF IR s PN 7 A ZE 42 1R P L R D RE

6.4.14 Warranties
i LRAE
A minimum product warranty as stated in APPENDIX 9.2.2 shall be provided.
%P 9.2.2 v IR R Bl a T A i B AR 55 o

6.4.15 Required Documents
P EE

The Bidder shall provide the following documents for the MV Main Switchgear:
FEAR AR v S HYR T A S A BA R SR

. Technical data sheets
BRE R

. Layout drawings of the switchgear including all cubicles
TFRAE CE AR B 1R

. Single Line Diagrams and Wiring Diagrams incl. termination drawings
FRLR IR A, i P

. Warranty
EHE

. Protection relay schedule
TRAP R B —

. Spare parts list
#ATER

. Operation and maintenance manual including component list with manufacturer in-
formation e.g. catalogue, etc.
BAERYE T, S hIERE B EAR (i, 7 D

. Reports of tests and commissioning with protocols Tests
MRS CE PR S
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6.5 Step-up Transformer
FHEARESR
6.5.1 General
— e
The transformer shall be designed highly efficient and reliable performance under the
system and climatic conditions.
AR PRI RLR A, TEAR R G R AR SR N W] L] S s AT .
The step-up transformer will be used to transform voltage to higher level for connecting
to the grid and shall be certified according to GB 1094 for the power transformer, GB
4208 for electrical insulation and DL 574 for tap changers, and have an efficiency of 98%
or higher.
FHEA RIS T/ B R AR S B PN R, HRAFE RIS GB 1094 Rk, HIS
#i%% GB 4208 brifk, 2337 5% DL 574 briE, ZCRAKT 98% .
The factory tested oil-filled transformers shall be free of PCB and PCT and hermetically
sealed.
Z A R A 2 RZ AN PCB 1 PCT H&d 7%
6.5.2 Codes and Standards
FRE RO AR
The Step-up Transformer shall be designed, manufactured and tested in full compliance
with the latest edition of the following, but not limited to, standards, codes, rules and
regulations:
FEA RS BTE fEMNAN MG, BEART, DUTFRdE. Ve, e FEm.
. GB 1094 Power Transformers
HL AR IR 4%
. GB 50064 Insulation co-ordination
AT HL R B S R AR A 2T S
. GB 50060 Power Installation exceeding 1 kV a.c.
3~110KV fa; He e B B 3t
. GB 4797 Classification of environmental conditions
2N PSS
. DL 574 Tap Changers
A AR BT s AT 4z 2
. DL 1094 Specification for unused mineral insulating oils for
transformer and switchgear.
H 7778 IR 7 P 42 iz R Fe sl
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6.5.3  Minimum Requirements

BRARER

The Step-up Transformer shall comply with the minimum requirements described in
APPENDIX 9.2.3.
FEH AR A RAFA B 9.2.3 ik i iR (K2R

6.5.4  Materials and Construction
PHRLFI i T
The windings shall be made of high conductivity copper. The windings shall be uniformly
insulated and the LV neutral point shall be insulated for full voltage. The insulation
material of windings and connections shall be high quality, free from softening, shrinking
or collapsing during service. Moreover none of the material used shall disintegrate,
carbonize or become brittle under the action of hot oil, under all load conditions.
B N R v 3 AR AR . BRBE N HL &S R4 — Bt AR R e RN R & e HUE
A Vhfe. LB AGARFERA R G IR, IR, e, ok, 78
BRI RHANS B i i E R e Al AL .
The core shall be built-up from high-grade, low-loss steel of high permeability.
LU QRE R =1h s AN (A 0 =S =T S
The complete core and coil assembly shall be dried in a vacuum sufficient to ensure the
removal of air and moisture within the insulating structure. The complete assembly shall
be readily removable from the tank for repairs.
HEAN RN P e 1) 75 R Ak BT JE DA TR 1 8 25 85 ) PR 8 1) 2 ASORTK o AN A
R A] 7 (AT AR FR R ED ok, DAEATIE .
The corrugated transformer tank shall be of all welded construction, fabricated from high
tensile strength steel plate and shall be designed to withstand short cir-cuit impacts
without distortion.
AT AR I SO AR RLR H A R e a4, R F e R ARt e, HLRE BT D T DA 32 KRR S
A AT .
6.5.5 Tank Fittings and Attachments
AR T A A B4
The transformer tank shall be of all welded construction, fabricated from high tensile
strength steel plate and shall be designed to withstand full vacuum.
AR IR SRR SUMAE R R H AR A K, P R AN R B, RO ] LR 22 7S
The tank shall be completed with:
THAE RIACA -
. Tap changer
IIEETT R
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. MV and LV bushings assembly
HEAREEE S

. Oil drain valves and filling plug
e R A vk 2

. Oil check valves
R R

. Gas formation indicator (trip)
SUETE AR R (AR ED

. Main earthing terminal
G T

. Pressure relief device
T2 E

. Stainless steel engraved rating and connection plate in English

ANFIHE ZHBRRRERAR, 93

. Thermometer pockets
TR THETL
. Qil level indicator (Alarm & trip)
AR A CIREFIMHD
. Oil temp. indicator (Alarm & trip)
e A RERBLHD
. All necessary lugs and shackles, pulling eyes, etc.
PERETnE. mAAnAE.

. All necessary protection devices

FTA b BRI R E

6.5.6  Transformer QOil
AR s 28

23/03/2018
2018 4£3 A 23 H

The transformer shall be supplied filled with class 1 mineral oil confirming to DL 1094.
The Bidder shall submit a detailed specification for the type of oil proposed. The oil shall
not contain polychlorinated biphenyls (PCB). The Employer may require evidence that
the oil is not contaminated by PCB. If an anti-oxidant is recommended, its used shall be

subject to the Employer’s approval.

AT, AR S N ESE AT S DL 1094 ARAERT 1 350 Y. SF TR MEL S, Hbr AR IR
HEFRAN AR RS B . AR & 2 & ALK (PCB). i LRI REERIBALMIR % PCB 15

DEMIAORUE ] A SRAHERE R U], A P 2 28 e R
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6.5.7 Transformer Losses

A2 T AR

The Contractor shall state the guaranteed losses. No positive tolerance is allowable on
the guaranteed values. Transformers supplied with losses exceeding the guaranteed
values will be rejected.

ARBNFERFEHELR T AR . (RIEEADN VPG IR 2. PO B OREE R R 3 E 210
.

The Contractor shall also state the value of guaranteed magnetizing current, subject to
the tolerance specified in GB 1094.

AN % GB 1094 Bk H 74 VF 2245 s AL DR IUEAE -

6.5.8 Tests
bRz
A comprehensive Factory (Shipment) Acceptance Test (tests according to GB 1094) has
to be conducted and witnessed by the Owner/Owner’s Engineer and the Contractor. On
site installation and commissioning testing will be required according to manufaturers
installation manual. The Contractor shall carry the costs for all testing. Prior to the tests
30 days, a test procedure shall be submitted to the Owner/Owner’'s Engineer for the
approval L2 & BN BN LRI K AR B L R HEAT AR SS 50 CRBERTD ) st
(¥ GB 1094) . )i 7 e e T- Mt AT I e S sl Ak o A sk e A
A& AR 30 K, AR ENREN TR RANAEF, tEit.
A full protocol and test results shall be submitted to the Employer’s Engineer after the
testing.
MRGE S, ROk e8P RO S AR A 45 e = 1) LRI
6.5.9 Warranties
B AR IE
A minimum product warranty as stated in APPENDIX 9.2.3 shall be provided.
AL M 4.2.3 B HER SR BB A A ORI 55
6.5.10 Required Documents
5 B SO
The Contractor shall provide the following documents for the transformer:
ARG RR LN A8 5 S0 -
. Technical data sheets
BRB IR
. Transformer layout drawings showing all installed components
IR 40 O 22 B LA 1) R AR R 2R ]
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. Single line diagrams
LR
. Warranty
B

6.6 Cables, Cable Tray, Conduits and Accessories
mA. M. SRENG

6.6.1 General Requirements
— R ER
This section defines the technical requirements for insulated low and high voltage power
cables, control and instrumentation cables, telephone cables, cable trays and conduits
with all necessary accessories. Caution shall be made during the engineering design
stage to select proper routing when installing cables, cable trays and conduits in any
circumstances.The cables and the equipment mentioned above shall be furnished in
quantities sufficient for a complete installation.
AR R R A2 R RS PSR R . B AL, SRS, SRR R B
MIBARESR . TR B, BE AR T 22 . BTN 4 I N e Al
EITES e O b G 2 N TS G AIVAT ek S g T 2
The cabling shall be carried out safely. Terminals shall be labelled by durable material,
tagged readable tags and correspond to the applicable drawings. Wires shall be marked
on the termination of each wire with the number of the corresponding connection points.
All armored cables shall be grounded on both ends with suitable termination kits or
metallic cable glands.
LB BN 22 A SE e i R T P AR H AR 25T LAbRic,  H53d& F R4 — 2.
AR WL 2R IR Sk RAR 0 EAH BSR4 o BT R B i Sk B R FH G 3 I 28 o
R L SR AT R
Cable schedule of the project for the entire plant shall be provided.
R FRAEREA F 0 H R L2 — bR
Codes and Standards
G AR U
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e GB50217 Standard for Electrical enginerring cable deisgn

GB 50217  HJ/ LFEESBITHIIE

e DL5161 electrical installations standard
DL 5161 A 2 T

e BG18380.31 Tests on electric and optical fibre cables under fire conditions
GB 18380.31 RS R AE KA 21 N R e S5

e GB 3956 Conductors of insulated cables
GB 3956  HiZiHISik

e 04DX101-1 Electric cables - Calculation of the current rating
04DX101-1 B/ H B

e local standards

A b

e Other applicable standards
e HvsiE

6.6.2  Minimum Requirements
AR R

The cables shall comply with the minimum requirements described in Section 4.2.9.
HLAS AT A B 4.2.9 T RER M B RESKR

6.6.3  Voltage Drops
FL TS

The voltage drop for the various parts of the electrical system shall be within the value
indicated below. The value is referred to the nominal voltage of the system and the cable
shall be sized according to the worst operation conditions.

HRGEANEIFR 7 (0 B B N AN DL R 4 U . IZMEARZ N RGBS
TR MRS foe bR AR S A AT

The permissible maximum overall worst case power cable voltage drop shall be as

follows:

BRI DU T RVF IR P AL T B S T

. Maximum allowed DC voltage drop from PV modules to the inverter is 1.5%
PV b A8 30078 &5 (0 B KA VF LU 9 1.5%

. Maximum allowed AC voltage drop from inverter to grid connection point is 0.5%
AR 25 4 P R B KBV AU B 0.5%
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6.6.4 DC Cable

BB

The conductors for all photovoltaic system wiring shall be copper type. DC cabling shall
be optimized by the Bidder to be within the voltage drop limitation as specified.

AR R GEI A AR LA SR 4 P 2k o $0bR A RLXS B FE G sttt AT AL, (L IR FaeAr
THLE RGN .

All DC cables shall be installed to provide as short runs as possible. Moreover, positive
and negative cables of the same string or main DC supply shall be bundled together to
avoid the creation of loops in the system (reduction of the induced voltage surge due to
lightning). Looping beneath the PV modules shall be minimized.

AFRE TSI B NAT AR R AT g AE . shah, A —2H YR ek 32 B AR ) O £
Wt AR R AE — ke, DARfE RGEPIRRAE, Gl 5 A RRIm e E) o PV B
PeLL IR e 2% 8L A /MK o

The cable sheaths shall be of flame retardant material and of a low smoke/fume type
complying with GB 50217 The sheath shall contain the manufacturer’s name, the voltage
levels Ug/U in kV and the cable type.

B EN R H AR, BB TR 4 GB 50217 bt FREMRZZ= 5. & F bR
G AFR. HBIESEH UgU (f7: kV) FIHZEHIS,

Additionally, LV cables shall comply with GB 50217.
BEAh, AR AL ZTT & GB 50217 #rifk.

The recommended bending radius for the cables shall be according to the
manufacturer’s specifications or industrial best practice.
P 25t~ A WA A - 136 R B R B R (A T 2 56

6.6.5 AC Cable
ST LR
Insulated cable, conductors, and conductor accessories shall be furnished in compliance
with the required standards having quantities sufficient for a complete installation. The
insulation of AC power cable routed in cable tray, conduit, and cable duct shall be XLPE
type. All conductor accessories including connectors, terminations, insulating materials,
support grips, markers and cable ties shall be furnished and installed.
ARG SRR A AE R AT S b B AR E, HHHCE WA BRI ZK . |
Gl SLEEMBEE PRI B A E L E RN XLPE Y. RUZig bz
PR A, EARIERRRS . Amds. AGARL. SO, AREERIHLE .
The recommended bending radius for the cable shall be according to the manufacturer’s
specifications or industrial best practice.
FLAS 25 a4 WA A - 136 T PR B R B R (AT 56
The power cables shall be designed for the thermal and short-circuit characteristics of
the electrical systems.
PR P 05 1 42 R PR SR 8 MR R I A R B R MR AT BT
ILF CONSULTING ENGINEERS PAGE 95 OF 155
ILF TR&EHAF #9571 3t 155 7T

ILF/THA

© ILF 2018



Bidding Document for Procurement of Plant Design, Supply and Installation P267-ILF-CHN-OD-0017/Rev.0

AT SRS T TR AR B AR bR S

OWNERS REQUIREMENTS 23/03/2018

REBNER 2018 43 [ 23 H
The conductor shall be annealed copper or aluminum in accordance with GB 50217.

SRR FH A GB 50217 Frifk 18 A sl AR i ko
6.6.5.1 Low Voltage Cable
i dest ]
The LV cable shall be according to GB 50217:
I AR 774 GB 50217 #nifi:
. Copper conductor
CORSEEN
. XLPE insulation
XLPE #i%%

. Common core covering
A

. Black PVC outer sheath
B PVC SMPE

6.6.5.2 Medium Voltage Cable (if any)
HIEELE (FRAHIE)

The MV power cable from the RMU to the Main MV switchgear shall be installed below
ground at an appropriate depth (buried cable).
RMU 2 P E F2 T S 0y v s PR PR 28 B 22 6 7R 1 R 5 T8I0 S A (M 3 L 455«

Design of the medium voltage cables shall be with copper or aluminum screened,
stranded and single or three cores according to GB 50217:

R LB R IR 5 GB 50217 FrifE A s Sk = . 2 Ak sl = RN L

. Copper or aluminum conductor

i Bldn T4

. Inner semi-conducting layer
RIS SRV

. XLPE insulation
XLPE #i%

. Outer semi-conducting swelling tape
S T B R

. Copper wire screen

LA

. Outer sheath PVC )PE sheath and fire retardant(
PVC 4N (PE $71 221 BHIEEF)
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6.6.6  Cable Connections

6.6.7

R

DC cable connections on string level and module level shall be realized with connectors
MC4, TYCO or equivalent quality of the same type and same manufacturer. No mix of
module and string connector types or brands is allowed. The same is true for String and
DC junction box. Both shall be from the same manufacturer.

E I AL L 20 L JAL FRL 88 8 9 IR Y ] — 2R 5 I ] — )3k R S5 B 9 MC4L TYCO B
B . ARV ISR B 5 s A R el R BT A . 0 T RN EL R A, A
FEUNE . HESOR B 2 S i 3 v S AH A

Cable Trays and Conduits
FEL A A R 25 A

The raceway system shall be designed generally so that the separation is maintained as
follows.

R T8 AR G000 NV T BAGR KR LA R RS

Power cables rated over 600 Vac shall not occupy a raceway with conductors of less
than or equal to 600 Vac. Providing all conductors are insulated for the maximum voltage
of any conductors within the raceway, power cables of 600 Vac or less may occupy the
same raceway, without regard to voltage level of the individual circuits or whether the
individual circuits are alternating or direct current.

HiE = T 600 VAC IHIE AN 5 A/ T 85T 600 VAC (34 iE g . 7E4 %
FEARE X RSB TP S A i R RS T 4%, U 600 VAC B TR
PRHLE T LA A — H S5 R, H G 25 R A R A R R /N B R BRI A 2
AT -

All trays shall be hot-dip galvanized steel except where unsuitable because of corrosive
atmosphere. The hanger clamps, fastening hardware and pins shall be of highly
corrosion-resistant metals. Steel accessories shall be hot-dip galvanized. In any
corrosive atmosphere (e.g. battery room, chemical treatment areas), trays of other
approved suitable material (e.g. reinforced polyester) shall be used.

S8 R S RN R T AR AR A i, BRARRUR M U TANRER o Ry ST A4
BT B2 F e v SR e AN BT B RS PR R AL . X T AR e KRR R
(40 &R, AR FX), RAZCR AT A S@ e R 2R (140 1995 3R ER) -

Cable trays with perforated bottom and covers, as well as horizontal and vertical cable
ladders suitable for covering, shall be supplied. Trays and fittings shall be free of sharp
edges or projections. Bolts or rivets for connecting sections or fittings together shall have
carriage-type heads. The bolt and rivet heads shall be placed on the inside of the trays.
Prefabricated connection pieces such as T-pieces, crossing pieces, 90 elbows etc. shall
be supplied.

LIZ AR AR AN 55 FL RS A, FTIE A T 55 R KA B R AR 2R . R SRR R [ AN AR
BHINENL L. SRR BT R A Sk B AT Sk NTE A A, T BB
B, Bl T AR RN 90 FEE Sk, BN,
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The side channels of cable trays shall allow fastening of conduits for cables leaving the
tray (solid side channels preferred). In addition, wiring accessories shall be provided
adequately such as cable ties, tapes, cable tags, fire barriers, etc.
RSSO, AT R ETE BT % A E i l 45 1 S 2R (R it i o U ) . bk, iRl
B R IIREI M, IRl BT, IR, B KBRS

In general, the minimum vertical clearance between cables trays shall be 300 mm,
measured from the bottom of the upper tray support to the top of the lower tray. Solid
covers shall be used on all instrumentation trays, vertical trays and, all outdoor trays.

P A5 A 2 1) ) B /N3 L R) B3 5 2 300 mim O Ha 208 il =7 B0 Jee 34 25 1 r 048 T35 ) )
B o SR BLE. BRI AR R 0 8

All conduits shall comply concerning sizes and thread with JGJ 16 standard. Conduit fill
shall be in accordance localstandards.
A G LR A (R AN R RN S JG 16 bnifE. SR KA TE BT & A HUbREE

All rigid steel conduit and accessories shall be hot-dip galvanized.
A TR 5 A 3 B A B A R R AT AR P e b 3

All flexible conduits shall be of the galvanized-steel and liquid-tight type, equipped with a
plastic jacket and shall be suited for application in high temperature areas. The
corresponding conduit fittings shall be galvanized steel.

SRR LA RCR ] PN BB . R, HIE TSR . MR S
B N R AR B B o

Materials associated with the conduits shall consist of elbows, conduit couplings and
thread protectors, conduit bodies, bushings, locknuts, flexible conduit fittings, conduit
clamps and all other accessories needed for their installation and fixing. Outlet boxes and
junction boxes shall be supplied, if necessary.

FERENHRME N GRS L, BEAAREEP M. Bk, B8, SURERE, WEREM.
FE R T R ME &AM DB, RS AERA .

An individual conduit system is required for communication and fire alarm systems.
Where numbers of conduit used, cable tray shall be utilized. Suitable materials shall be
chosen in a specific environment such as explosion proof fittings.
WEMMIRERAFERH MW BLE FE RG. FEXHZNRAENSE, BRIz
FHHRZiRE . RGP B ERR e &, Mk &R

6.6.8 Cable Installation
H 3 %2

Power cables shall be separated from control / communication cables to eliminate
potential electrical interference.
HJR RS S it /@ AE BRI, DU BT BRI B AT

Telecommunication, control and signaling cables have to be laid without splicing.

g EHIAME 5 RS, A vrdtE.
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DC cables from modules to ground shall be protected by an UV-resistant conduits or laid

in cable trays and cable ladders following the Local standards.
AR ZE Y B AR A PUEAN R AT RS, B, BOSCE B AR FL i AL
(IR AHARHERALED

For DC cable conduit fixing, hot-dip galvanized clamps at least for every 0.8 meter of
vertical installation and for DC cable horizontal installation at least in distances of 1 to 1.2
m shall be used. For horizontal and vertical installation of LV DC cables, the use of UV
and weather resistant cable binder for fixation is allowed, too.

XTER B R EHATEER, N TEEZESE, 8 0.8 XKE DR MR,
WTKPZETE, 1% 1.2 K NBE—NHRREER. BIE/KFMEEZERNRER
UHBERT, T LUR PR SMR AP SR i Bk

Cables are not permitted to run over head on roads, unless explicitly expressed by the
Owner and/or Owner’s Engineers. Consideration in the design must account for the
minimum amount of earth works to cross roads, such that the construction of the PV
Power Plant has limited impact on the daily operations of any exiting Facility.

BRARSA NAESHA N TR H A, ASFEE R E RSB i g, Bty N5k
P T TAERRAR = S MR, DA N GAR B T X A Wil H I8 AT IRs «

The underground cables shall be laid in HDPE conduits, the detail installation shall be
complied with Local standards If cable routes are arranged in two levels, another 15 cm
sand layer is placed on top of the first cable level. Cover plates (protection bricks) shall
be suitably placed on top of the 15 cm sand cover so that they cover the cable layers
sufficiently on all sides.

HN RSO AE HDPE S A, HL 2R ROBE bR 22 HiPT 2 re SR BR I, 55— 2
BB LR 22— 15 cm JERIVZ . wit (70k) RAdit & T 15 cm )z L, B
SR LA 0 75 3 L2 4 B

For cable lying under the roads, foundations, etc. heavy duty PVC conduits, embedded
in concrete shall be provided. Such shall be implemented preferably prior to the road
construction.

M GHORAERR T IR I, NREERS A IREEEEIAT PVC 3. XK PVC BF
Rt L I S AE S8 B TR 58 ke

All cable terminations shall be carried out by qualified personnel according to the
manufacturer's recommendations.

JivA e B e A I p b N G SR A 36 e R A B 5 o

Cables of different voltage level shall be laid in separate raceways or conduits. The low
voltage power cable of different voltage may be laid in same cable trays or cable ladders
or cable ducts with separated metal partition.

AN[R] R S5 2% 1Y) PR N AR VAL AE B L SRR B R R N . A T PR AT P YR L B AT R
O A 7 B N R R T R — R B . rR I LR B S N .

The separation of phase conductors in individual ducts and conduits shall be avoided.
L% TE G AH £ 7 1 RS BN [R] A B R
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The insulation shall be tested and cables shall be visually inspected for damage to the
outer sheath before covering them with sand. Damaged cables shall be properly repaired
or replaced immediately.
& EVRT, R ZERE, JF R ERSIMPER T M THRINW B, RET
A& B P ST I R

Electrical control cables such as instrumentation, communications, and remote-control
cables must be run in separate trenches of HV power cable routing.

ARG S, BIan{GRES. EEmAREE R, Y AUEORTE = e F I HE 08 B 1
AR AT I

Whenever cable ends cannot be run into the consumer's terminal connection
compartment immediately after installation they shall be protected against mechanical
damage and moisture.

n SR L B S AR B GRS AN REST BN SI N P B, WU L Lk e AT 52 B LA A7) B2

After the cables depart from common cable routes (trenches, trays, ducts) they shall be
suitably installed to protect them against chemical and mechanical influence. Conduits or
metal plates shall be used for protection where the cables emerge from protective walls,
floors or steel sections.

HLA A P Gl 51 . (FRZEv . BRI AEE) 5, NN EATHHMT A E N
AR %2 24k 2 BHUBEE R . S BE L M BR B IR A 1 B S, R LS 3 s R AR
X HHEAT R

The covers shall be safely fixed, in particular, if they are fitted in equipment maintenance

areas to protect the cables against damage.
HLAS o6 B P SEDE , SO AR R A e XIS, DAB B2 40

6.6.9 Route and Cable Markings
LR R A bR i

Underground cable routes shall be marked by concrete poles above cable on ground;
separate marker shall be provided at every change of direction.
iR HEL A 2 2 BRI LA AT AR ] . AN AL, R HE— AN BRI .

Underground cable routes shall be marked by suitable plastic tape with suitable
inscription for electrical cable routes placed underground at 15 cm depth.
T EGRTEM T 15 em IRIMHARAE 2R, BRI G G 58 SO I & 38 BRF R AT AR I

Cables shall be marked at both ends and, if laid underground, at branches and cable
sleeves.

LA P A S HEAT bic s BB T, AR Ry SO B B HEATRRT

UV resistant plastic markers with durable inscription or in special case punched heavy
lead markers tied to the cable by means of suitable plastic tapes shall be used for
identification.

HIVERRICT, RERA KA s SR MR RRIL 5% FrERIBOL T, RCRA GG R
R 2 L LB AR AR FRL R L
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The cable ends on the switchgear side shall be marked by suitable plastic tape with
inscriptions.

TEORAEAN ) B3 Sk, 2R 3 R 88 SCH Ry BEAT R AL
6.6.10 Required Documents
e P

The Bidder shall provide at least the following documents:
Bebr NRE /DS LLR SCRY:

e Cable lists
GRS

e Technical datasheets for each cable type

BB S B KRR

e Block diagrams
JTHERE]

e Cables sizing and voltage drop guideline

PR 19 TR 77 9 A I e B U

For the DC Cabling the Bidder shall provide at least the datasheets of the following
cables:

b0 I R R G5 S S N VA Ak o1 DN G Sk V€

e End of string to DC junction box

BUZH R o 22 BLIRU R 2K &
e DC junction box to inverter
B L G E AR
e DC cable
BB
6.7 Receptacles
203

The number of single phase sockets and location of sockets shall be suitable for easy
connection where required. The minimum current rating for single phase sockets is 10 A.
PR A R 1 2 AT A R 1) B 6 7 T BRI (S . R A 1 e /NBUE LI 10A.

6.8 Uninterruptible Power Supply

An uninterruptible Power Supply (UPS) to avoid data loss, if applicable or required by 33 [S7]: How do you ensure
utiIity uninterrupted working of the

‘ communication and monitoring system?
AR HLYE (UPS) (DA, Bzt iy A RED
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6.8.1 General

MER

These specifications cover furnishing and erection of an uninterruptible power system to
provide for continuous supply of electric power to critical AC loads including Control
computers, annunciators, 10% of emergency lighting and other critical services.

XECH IR R T AN E] T R R R PRI e, DUE N SCRR IS ER SR R, A
TSN, RS, 10%_ R SR I A A DG 1 4%

6.9 Earthing System
B RS

6.9.1  General Design Requirement
SR ER

The earthing system is calculated to withstand the maximum fault current, the time
needed to cancel the associated earth fault and also designed and arranged to prevent
dangerous step and touch voltage, which shall be limited to safe values.

THEL IR F2 2R G5 S B8 TE T B H DGRt A 32 T 575 1) I ) 1A R 52 e iR i T EL et
i B I REB 1E fER (B R B P FH A R P, 3k 22 v R S PR S 22 4 ME

If building earth resistance is above 4 Ohm, earth rods shall be copper clad rods of 16

mm diameter and 2.5 m in length. If it is necessary ho{ form extended lengths of rod, $it3% [S8]: This may be required if
stranded sections shall be welded together. Rods shall be fitted with hardened steel tips, building ground cannot be used, please

caps and coupling pieces to facilitate driving the power hammer. SR Yol grooncng coneer
WS B P T 4 RO, HRHUEERLR BN 16 mm. KRN 2.5 m A

B WIRFBEEKIEHAE AL, W RS SR MR — . ek B 22 R A9k |

AR AR 45 2% DL T (DK 5 5)) 7 4

To achieve equipotential bonding, the PV power plant shall be equipotential bonded to
the existing earthing network. All exposed conductive parts or elements of the PV power
plant systems shall be connected to this network.

N SEIAE A, AR HR kS IR e AT S AR . SRR R T 2
% (3 AR AR BT R ROE R B M 2%

Additional earthing requirements shall be provided at inverter and control building in the
form of a grounding ring and an equipotential bond shall be formed to the entire earthing
system.

S AE AR 45 AN ) 2 AR A O 3 R HA Bt 5K, N R G N A HLA 5

The earthing system consists of the main earthing grid (existing grounding at factory), the
containers and building foundations earthing/grounding rings and the equipment earthing.
The mounting structure shall be a part of the earthing system. Each module mounting
substructure shall be conductively connected to the neighboring substructure(s).

R G R CRIEILE )« BEBAR AR S SRl A DA S e A e A
GG R G — 873 o BSR4 7 G5 N5 4RI ) 7 ST 3 r R
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6.9.2

6.9.3

The resistance limit of less than 4 Ohms of the earthing grid should meet the
requirements of applicable norms and standards at any point of the earthing system..
Each module, substructure and all other components in the PV power plant shall be on
the same potential.

F2 4t o0 P9 e B BRARL 385 2 3 T ARVE AR HE I AEAT fo] —Ab T 4 WRIRESR . Ja R rauhi i 63
AT G5 R R A A AL A AR TR B R

The Grounding and Earthing arrangements testing shall be according to GB 50057.
Fed AT B IR A5 GB 50057 K.

The Contractor shall be responsible for ensuring that the earthing system meets the
specified requirements. Full design shall be submitted for approval.
AL B BT I RS R SR R HO SR . MR AT e R BA B HE .

Scope of Supply
PEYE

The scope of supply shall include all required copper conductors and earth rods,
connecting material, and all attachment material to make up a complete, safe and
reliable system. Lead up earthing points from lightning/earth rods shall be connected to
earth bars located inside control rooms and all inverter stations. All electrical equipment
such as, switchboards, control boards and desks, relay boards, and all other subsidiary
electrical equipment, as well as all metal parts of Engineering structure and mechanical
equipment which might be subject to earth fault currents shall be connected to earth.
BEBR G LIS e R . 2 R SR R AT R T M S 2B b . SEREADRLA BT
AR DAEERR B/ R 51N PR 1 s S5 15 B o7 T P2 ) S MBI A 8 Tl PAY PR M s
R A (. Eoiat. BlliasEtl G, Ak aiaD MIEAMTA I8 bR,
AR AT e H B s FRL ) I AT TR 5 R AL 30 26 (R BT AT < Jes A AR N 2t

Installation
Ak

The earth electrode systems and the bonding of equipment enclosures, structures, etc to
earth shall be installed with the utmost care to ensure that, during the life of the plant, all
components shall be capable of carrying the prescribed earth fault currents.

FE LRI A R G A B M58 . GRS B INy EAR EL /N, DA L) A8 P 75 i 01
TV DR T A ZELAF 50 R A AR R PO Mt e P VA

Where joints are buried, the preferred method of jointing is by crimped connector or by
welding process. Bolted connections shall be avoided as far as possible.
P, AR T R R R AR BRI T 2. R AT R S A I 2

Connections between exposed earth conductors shall be made using welding
T T I S 2 2 8] R EE SR G TR T2

Connections to the earth terminals of equipment, structures etc. shall be made using a
bolted connection.

RV SRS IR b A AR T
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Surfaces of current carrying connections and joints shall be thoroughly cleaned
immediately before connection/jointing. Paint, scale and other deleterious materials shall
be removed.

FEMERR 2T, BRI W B Bk R T . MAF R AR MEAA FEW .

All joints and connections shall be low resistance, fully rated, mechanically sound,
secured against loosening and protected against electrolytic action. Buried joints shall be
encapsulated in epoxy as a protection against ingress of moisture of corrosive elements.
P E SRR R . 80 . HUBERE PTSE . B AEAR B IR0 1k AR AR T o H b 2 S N
BEAEM RS, DABI i TT R Ak I BEN

When a copper earth conductor is run on galvanized steel work, contact between the two
shall be avoided. Contact may be avoided by using "stand-off* plastic saddles or by
running the earth conductor through short lengths for rigid PVC pipes which are secured
to the steel by plastic clips or saddles. All connectors in contact with galvanized steel
shall be tinned and if possible, the earth connection shall be made to a vertical face.
P T AR L PR N S AL LI I, SO S T . A AR — o R )
R e 3 2 7 5 A8 P R e R ] AE BN A5 A L INIME PVC R R DLBE S B BT
B 5PN A A E R A ROEATEE B AT, AT RE, ORI AR AR T E -

Earth conductors in proximity of control cables, cable sheaths and other buried services
shall be PVC insulated and there shall be adequate physical separation of the earth
conductor from these services.
PR AR A R T (B R AR R PVC 5%, i 3R 51Xk
it 2 [A) LA T 7845 A B R o

All miscellaneous steelwork including cable trays, support brackets, corner angles on
cable ducts etc. shall be bonded to earth.

BAEHRAIMTAE . SCHEATAE. WL L A0IL AN SE AR A ) LA i A AN S5 A B N R

Where welded joints are proposed they shall be executed in accordance with an
approved process. The manufacturer's instructions shall be followed in every detail.
Welds shall not be porous or deformed. Worn, damaged or incorrectly sized molds shall
not be used.

PR A AR S, ROARIEHEAE D L 20T . AN B SOE GG R 1 BLE . JRAE
R SFLEAETE . IS SURBRS A IERRE A

6.9.4 PV Array Earthing
JGARBE 5145
Special attention should be paid to grounding of the module frame. Earthing
requirements should be as a minimum in line with module supplier requirements. In case
framed solar modules are offered, their frames shall be grounded, preferably by
grounding middle-clamps, earthing plates between middle clamps or by applying the
grounding hole using self-tapping screws. The system shall be rated to at a minimum to
GB 50057 for electrical bonding and grounding, and a preference will be taken to
components rated to GB 50057.
SRR A HESR R et . et BER B 2D A5 S LA (LRI A 2ER . SRR T HESE K
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KPHREALM:, EAITRINESE NI, 15 3% )7 v 2 (6 fe ) e . v ) 31 22 ) g4 Al B Aef
B BUEET st L. REMAEHEMNE/DET] GB 50057 LUME T A ERAR, ]
SEikBEEH N GB 50057 fZE 4.

6.10 Lightning Protection
ELEUE
6.10.1 General
73
This section covers the design, connectivity testing, supply, erection and commissioning
into service of the PV power plant Lightning Protection System (LPS). The lightning
protection system shall also cover all PV module, DC, AC and signhal/measurement
circuits within or connected to the PV power plant.
AT VORI IEIE RS (LPS) Mt WK, ftie., AN . BiE R45%
A FEC R Rk A B S BRI A SRR B SRAE SE rER
The Contractor shall provide a lightning protection design for direct and indirect effects
as per GB 50057 to demonstrate the lightning protection design. The Contractor may
utilize the existing LPS as far as possible but shall provide sufficient evidenceand
required additions to the system to cover all areas of the PV Power Plant.
AGHBARYE GB 50057 Hft ELELANFFEF 0 (& B Beit,  DIOEWI R it K
LR AT LU AT REF A BB 8 R4, E SR 78 R AOUESE AR S8 P 75 O BN, DA o
JefR R BT XA
Each building roof or Engineering work protective cover shall receive a lightning
protection system composed of roof and down conductors, sufficiently sized and spaced
connected to the earthing electrode.
BN GRS R TOUER A 4 B R 2 TN 51 4R 4 e i) RS 0 ) A2 88 K BBy o R 400
FEF A
The distance crossed by lightning protection conductors to the earthing electrode shall
be as short as possible. The distance between down conductors shall meet the
requirement of the GB 50057.
B o 3 4 g i et P AR PR B B SR T BB S . 51 B [A) YR B8 R 2 GB 50057 LK
Metallic structures or equipment housing located on the roof of buildings shall be
connected to the lightning protection conductors.
BLT B 2 T ) G2 R A BB & Ah 7 N SR BBy 7R S 4L
The early streamer shall be allowed for PV area. Contrator should provide the design
radius to cover all of the PV panels and electrical component.
JGAR DI FEVFHR AR o AR BT AR B B v 45 DL s B A G AR H LA
The Contractor shall minimize the shadow effect from the lightning masts / rods as much
as possible.
AT LR AT e ek b R AT /3 T B B SR8
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Resistance of the lightning ground rod system shall be 4 ohm.

By i R R GEH BN 4 BR G .

The PV module structures and all metal components should be connected to earth to
provide equipotential bonding and connect to earthing rods.
JCARAAF R RFTA 6J8 FRAF R CLIR BEAE A RE, JR RO R R .

The PV array wiring should be laid in such a manner that the area of conductive loops is
minimized.

AR B B 2 2 PR B 75 7 Ao v [m] % A T AR B /) o

All incoming services lines (power, telecommunication) shall be protected by installing
the appropriate surge protective devices of Class | at all entry points of these lines. The
power lines type should be taken into account in the selection of surge protective devices.
FrABINEE CRIJFIHAE) MBS IEIX SR IR I BT A N U225 508 10— 2 A T AR 37 38
DAGRY o E B3 FLIF DR 25 B 182 2% FR L R IR 2R

6.10.2 Codes and Standards
RO FARAE
. GB 50057 Protection against lightning
GB 50057 IR R B E
6.10.3 Surge Arresters
B A
If required by national standards, surge arresters shall be earthed by a direct run of fully
rated conductor from the diverter earth terminal to an earth rod. At each location the rods
associated with the three phase arresters shall be connected together and shall be
connected to the earth electrode system at two points. In order to get minimum surge
impedance the earth conductor shall be kept short and free from bends. The conductor
shall be fastened to its supporting surface in order to withstand any electrodynamic
forces and shall be protected against mechanical damage.
WE ZOE T 23 I8 I A T AT T B B R A AU SR T . 1
TAMLE, 5= 2T R R R R A — i, IR RIEM SUE R RE AR R 4.
N T AR NI, e SRR BT . 2R S e R SR T b DR AT AT
MBI/, R (EHLBRARIR o
6.10.4 Installation
7ak
This section of the specification shall be applicable to the installation of internal and
external lightning protection of buildings and outdoor plant areas.
FUIE R ASES 2318 FH T SN P A v T XSSO N A A BT 7 R i) 223 .
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The connection with the earthing system shall be established in conformity with the
respective provisions outlined in the section on earthing installation.
8 4% 8 Fe bt 22 B8 43 vh B R e 55 et R R AT

The external lightning protection systems shall be provided to arrest lightning and
discharge it safely to earth. The system consists of the earthing system. The internal
lightning protection shall be provided to protect electrical equipment e.g. electronic
components, computers, field instruments, etc, against damage resulting from voltage
generated by lightning. Internal lightning protection systems include equipotential
bonding valve-type arrestors and isolating gaps or other devices to bypass voltage
surges to ground as well as measures to maintain safe distance.

RS2 LA B RS LA P L 2 R R B ARG R RGN BB
T E R MR AR, Bl B onth. THENL. BUSGRSE, BiEE AR
JEIE AR . BT i 2R 40 04 45 v Ao T o 0 B 2 AR O 125 Bt ol FR PR YR VA I8 2R b T 7R
FUAt 2 B DA R PR 22 4 PR B O I

Metal roofing, steel frames and all metal parts on the roof shall be used as lightning
system in addition to lightning rods and arrestor conductors.
BRE R T AIEE TR A S 2SN, BRI LSRR NSRRI 5 A N R R 4.

Lightning conductors should be the shortest possible connections between the lightning
arrestor network and the earthing system.
T TR A I 2% 5 F bt 2R e [ Pk 7 3 4 SR P RR KL

The conductors should be a natural continuation of the lightning arrestor network and as
far as possible should be continuous. They shall be suitably fixed to withstand
mechanical stresses due to storm and lightning currents.

XL G2 N TR A 2% 0 AR AE S, JR DR AT BEIES: . EATTRIE 2 [ E LR R A TR
FLAL 51 S AL A o
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7 MECHANICAL TECHNICAL REQUIREMENTS
PHUBRB AR E K
7.1 General
iR
The mechanical works shall include the design, details, procurement and construction of
all mechanical systems and all equipment associated with the PV power plant.
BU LA R AL 45 55 0GR vl SC I P DU R G AN P Yok I etk 475, SRR L .
The scope of works for mechanical systems shall be complete in every aspect, equipped
and fitted out, tested, commission and ready for use.
B ARG LAEJEHE I &7 R 8%, ARG REIeMmeEs. W, RS H .
The scope of mechanical works shall include, but is not limited to the following:
BU LA (196 R BAEEHANER T BA R A4
. Cleaning water system
TBUEHIK RS
. HVAC system
HVAC %4t
. Fire protection system
7.2 Cleaning Water System
HHRAKERS
The cleaning water system shall be designed to connect to existing domestic water
system of the industrial plant and pumped to rooftop area. The water pressure shall be
sufficient to deliver the cleaning water to the module area on the roof, otherwise, high-
pressure water pumps shall be required. To avoid damaging the modules, the cleaning
water shall be filtered and tested to achieve clean and particle free water. The Contractor
shall provide the specification and design of the water treatment to the Owner and/or
Owner’s Engineers for approval before installation.
THEHK RGN BN SEIAT XK RGUERI R 5 2 R T E X, 7K RE B
THVE K 3 R BRI, B0, 2 EAKE. AT BRI, Mg
FEFFMRTE VK LAIRIG 1% . TEBORL 7K o AR R AR 22 285 10 1 b =5 A0/ a8l 32 i A2
FRALIK AL IR 2 G A AT DAL E -
7.2.1  Scope of work
LA
Contractor shall be responsible for all costs related to water supply application and
connection works e.g., fees, piping and valve to PV module areas. All costs shall be
included in the Contract.
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7.2.2

7.3

AR B BT 5 KN P AN AR IO S, filtn: e RALPF XIS E AT )
MIZH . AT SR AN SR A A

A package booster pump is required to ensure sufficient pressure to deliver domestic
water to the point of use.

i SRR T AR R R AR B I IR 0, DURE A3 FH KA B8 o

The pump head and the pipe size shall be sufficient to deliver the cleaning water to the
farthest point of the PV module area with an adequate pressure.
B s SN T RS B2 2 A7 e P 7K DA A 1 s 70 ik B AR AL A X Rzt 4

Material and Construction Standards

PR T AR

The pipelines shall be of proper material to withstand the working pressures,
temperatures, weather conditions and the physical and chemical conditions of material
being transported. Any plastic material, PVC, rubber lining or otherwise used for piping
shall withstand the local ambient temperature and the material shall pass an ageing test.
B R & AR LUR S TAE R 77 IRE . RAUFAT LA BGS bRk ) B 2 5%
FEATERIERS L, PVC. BB HLER Al T8 38 AR BE AR 2 MO R AR L, AR
P BN A AT T

Bolts, nuts, etc. for steel work including supporting steel structures, etc. as well as for
flanges for outdoor installation shall be at least of suitable steel, hot dipped galvanized in
accordance to GB 50017 for galvanizing or equivalent.

TG CEFR NS DU A2 ik 2 e . R RRAE N  /0R FAR S T -
PEFER) GB 50017 B[RS AREREAT PR B FF I 54N

HVAC System
HVAC &%

The control room shall be provided with all necessary HVAC equipment including pipe
works, control, instrumentation, interlocking and cabling systems designed to maintain
appropriate environmental conditions for equipment and personnel.

] 2 N2 C 46 L B AN G DR 53 PR 58 2% A T st o ) i A e B e 26 B0 45 50 T8 TR
el GR. BRBURIATZE R Gt .

The outdoor ambient temperature for design shall be based on typical local weather with

the effects of solar gain being accounted in the design of the HVAC system.
B ) A IR AT B S T LR 1) 2 R SR 7E R G o 2% RO BH e SRAF (2

Air conditioning system shall be, as a minimum, provided for the following areas:
J2 2 /b g LT DX 25 25 1 AR 458

. Control Room

il &=
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Air conditioning room shall be installed as per the regulation and building codes of China.
22 18] 2 N IR o 2R R SR AT 2

7.4 Fire Protection System
VTS
The scope of supply for the Fire Protection System covers all buildings.
TH BT F G0 Ak B Ve R 75 BT A
The Contractor shall propose a Fire Fighting System including fire alarms and portable
fire extinguishers. The type and number of the alarms and extinguishers shall be suitable
to the nature of the buildings and comply with China laws, codes, standards and
regulations.
ARELTE RV RS, AR K RERAS TR K KA BRI KSR R AR &
REEE @FYIPER, FFRFE T ERER. FE. ARAEREAL.
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8

8.1

8.2

8.2.1

PLANT MONITORING SYSTEM
TR RS

General

wd

The PVMS optimizes the operation status of the terminal equipment by collection,
monitoring and analysis of operational data of PV power plants, thereby reducing the
resource consumption and waste as well as construction and operating costs. The PVMS
can provide effective data integration and analysis and historical data report
managementas the basis for palnt decision-making and development to improve the
operation and management level. The PVMS also can can efficiently and conveniently
coordinate the internal plant interaction via remote monitoring and service management
functions in order to improve the efficiency of PV power plants and reduce operation and
maintenance cost.

AR GUE IR s IE AT R AR ERMIIN 734, DAl Ao B 1 B4 (K ATIRES AT ek
PR LA™ S B A I R AR SR T, AR S 0B SOB AT A . T BRI AL
R A 58, P ER R B, 1y Al TR S R H R AR IR PSR A
¥, FETTRIGIZEE KT V@ I SIS A BN RE, e R S R B R
PRELE, fE) “ SR R R, SR AR, AR RRARIS A A R [R]HR  l AR FR ki
R

Overall Design Principles

BRI

In view of the construction complexity, difficulty and breadth of the energy measurement
and acquisition system, the following principles are followed during equipment selection
and application software design, and the functions and performanceof hardware and
software must be integrated fully to achieve the overall objectives of system construction.

BT BRI ERERGE R WK MRS, S R A
AR, FEBRA RS N Bt R R A LU RN, AR AR DR
REFE &1 o

High Performance i 14 A

. The core system equipment and link layout should be future-proof to meet the
growing requirements, extend the life cycle of the system and protect investment.
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. The application software supports parallel communication acquisition of multiple

8.2.2

8.2.3

devices, automatic distribution and real-time equalization of the collection tasks among
multiple communication servers as well as manual distribution.

. Memory sharing of data collection, important parameter data and operating
status parameters to improve operating efficiency.
. Supports real-time calculation and processing of raw data in the real-time library

to improve data analysis performance.

. RGN 0B U TR BE RS AT BN AT — € FORE AT, DA R AWK IOFR 2, T
REE KRG a AR, R

. JS2FH AR I 5 R SR AT AL B, mT AR X 2 e it AT Bt R B . T BASE
BUREEALF AL QGRS 4 Z M A 00T SEF 354, o m] DASEELF-3h 70 -

. KR EESEAEE . BIPIRES R AAES, REIsirdes.
. SCRPAE B AR SEIN P o (R S S AR B, B B o P e

Scalability 74 & 14

. The system's scalability includes hardware and software to fully protect existing
investment.

. The communication server supports distributed acquisition of any number of
devices as well as automatic, real-time and balanced collection tasks.

. The master system software is equipped with secondary development interface,
which can be used for bidirectional data exchange with the existing management system.

. ARG R Gy e RE WM R G I RE 1. REASWTHLSEFR A 7S,
TR A B A A

. WAE ST A SRR R G B A 2CREE . RS B3, St TR

. TS RGPA SR UOTT R, A5 JEA I LR G HEAT XA B ST A

Security %44

. A reasonably and sound security control mechanism can effectively protect data
resources in the application environment and prevent data loss, theft and destruction.

. Full range of authority management and security audit functions for the
operating system, database and applications

. The system authorities cover function items, menu items, WEB links and multi-
level authority management to ensure the security of important data, supporting all-round
authority management of function, equipment and data.

. AR ) 2 e, AT DURE R PR rh A5 B SRS B A Motk iRy, Bk
FRMER. RFBIR.
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. RO REHAERG SR N4 T7 00 B R L K 22 4 v T Thfg
. ARG PIBRA AT DAL B ThRe . 2RI, WEB 854, ZHMREHE, ffifRE

BRIV, RINGE. W& BE =4 — A7 AR 2

8.2.4  Manageability 73k

. Any device in the system should be controlled via the PVMS toimprove system
processing and management efficiency, and support remote management.

. A48 P AR T B NS AT DO I BT G AT . S R GUAL B RE I AV BERL
#, RSB AR .

8.2.5  High Reliability and Ease-to-Use r& ] & 14 Al faj 84 5 F 14

The PVMS ensures the high equipment reliability through strict hardware selection and
high system availability and reliability through optimal system software design and
architecture.

. Convenient later expansion with new acquisition gateway or metering devices:
only simply configure the new device information in the master system.
. Redundant operation of all key components of the system center's information

processing equipment (data acquisition servers, web servers, and database servers): the
failure of any single point does not affect the normal operation of the entire system,
thereby improving system availability.

. Off-databaseoperation of the communication server and commercial
database:acquisition possible in case of database offline and automatic data
synchronizationin case of database online.

. Hot standby design for communication task machine and communication work
database.
. Perfect multi-level data backup system, preventing the system impact caused by

unexpected situations such as power outage and system failure.

RGMEEAFIER S OIE T Rl S0, RIS R 0 ARG st SRR Sl
T ARG HE. mAEE.

. B UGBS NCREM KBRS, AR ESaHEERER S RANE
RPmT, &7
. HiH SR AR w36 FH (V) WEGW-1000S 24 BE AL BE IR RAE W 5 A& K v gk ik e R & 11
B — B RE W A ECE A 4 B RS-485 2 14— 4% 1l % 32 B 485 MK, HL, 5%
TR
. ARG OE B AL R4 (B REEIR S 28 . web IRST2% . B 2 IR S5 2%) 1T e 5%
G LLSZBUU R A, (AT B S MR R I RGN IE w47, MR & /40
AT
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. SCRRBAE IR S5 45 5 v O R IR I8 AT« FERERFRIF IETEIZ AT %, Bdi
AN T, RERWIEFIEZT, JFEBIERL)S, et B 3hFESEdE.
. THREEEAESHL @15 LIRS 2 LA .
. RARETENZ R SRR, ATBIEWE. REMEREZIMERT REH
A

8.3  Technical Standards REHARIFE

The EPC Contractor shall ensure the availability of the firmware and software upgrades
are free of charge for the lifetime of the system.
EPC 7 A0, 7R S8 fff DR AE 28 0 1R BE AN A i Jo 300 PA) e 28 2 B il P RV ER A -0

8.3.1  Standards for Metering Instruments 11 & 2% EL A5 v

. GB17167 — 2006 Mandatory National Standard for General Principle for
Equipping and Managing of the Measuring Instrument of Energy in Organization of

Energy Using 5V [ S br v 68 507 A IR 115 25 L B & A BE )

o HG20507—92 Design Code for Instrument Selection B 31k &R E
8.3.2  Communication Protocol Standards &1z B brik

. Certification Specificationfor Userside PV Plant Online Monitoring System

FP D6 AR r s £ 2 M I R G DA IE B AR BT

8.3.3  Master System Standard =3 & Gibrifk

. GB8566-88 Computer Software Development Specifications &ML A: I & 3K
bl

o GB8567-88 Computer Product Development Documentation Guide i1 HL
FER ATt 46 v

8.3.4  Equipment Installation Standards ¥ # 2235 br ik

. GB 4943 — 95 |Installation of information computing equipment including
electrical equipment {5 B 15 4 ELFG LA R & I 222
. 1SO11801 International Wiring Standards [ prAf £k

#t¥E [S9]: Please propose
8.4 |Data collection Gateway $HEREM K<

I

8.4.1 Main Features EEHE &

° Communication Port: 1x 10/100M (RJ45); 3x passive RS485; 4x active RS-485;
1x GPRS, CDMA as option. Each loop of RS-485 is capable of connecting 32 pieces of
metering devices with different protocols. Communication speed at 1200bps-9600bps.
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JEWEO: 18K 10/100M M (RJ45) ; 3 B{JLIR 485, 4 #A7 Ik RS-485; 1 # GPRS.
CDMA (WJIEf) . i RS-485 f K n[#: 32 Huil i %, SCRFEANTT B s S A [\
%), IR 1200bps-9600bps.

. Collection features: support real-time and periodic collection configurable with 1
minute to 24 hours. Data of power meter, water meter, gas meter, thermal meter, flow
meter can be collected. Protocal is designed by dynamic connection library and easy for
extension. The guideline of construction ministry is followed, which transmit sorted energy
consumption data to central system or others. High data storage capacity ensures up to
128 meters record in 3 months, and provide data service to external systems. Cold
storage of 10 years can be realized.

KRG R SCRPSEREREEAM AR, AR 1 08 ~24 NI ATBE. AEREEH WY
FME. KR, AE BRER. RETHETERENEYE . MARMHSEERE T ik
it TP . SRR ER, Korde. TR b = 0 R H
MRS KAEE, FI3CHF 128 Yukith 2 34 A7 LB A2 G TR, R ohmT g
At SN B AN T SR RS . Bk TR AT R A 10 4.

. Electrical performance: high-frequency resistence according to IEC255-22-1
Class Ill; electrostatic discharge, transient disturbance, elec-magnetic induction, surge are
according to IEC 61000-4 Class Il

HAERE: ST HRIA E] IEC255-22-1 hrdfk I ESR: #f e, PO T4, dmiss
R, T IRTEZIAE] IEC61000-4 RAUARME I TR,

. Environment requirement: operation at -20 °€+55 Finmidityive95%;
air pressure 86~106kPa
MEEER: TAEIZ: -20 °€+55 SCHIAHRE: <95%: K*Jk7J: 86~106kPa.

. Power consumption :<<10W (max configuration); MTBF >100000 hours. Apart
from LCD operation interface, embedded web can be used for device management and
data review. Upstreaming communication channel is capable to support Ethernet,
GPRS/CDMA(optional), PPPoE, etc.

HALIIFE: <10W (e KECE) . MTBF>100000 /M. 7= & Bk H 5 LCD #/E R HISh, &
AE AT web HEAT WA AN Y. EATIIEF S, BRASELURMSE, IR YE
oK H LR GPRS/ICDMA. A 4dk 555 & Fh EAT M SR,

. Timing: support remote synchronizing.
RGN SCREGFEXT I
. Abnormalities recording: event recording during equipment fault, and upload

related information as required by main console.
W EICT: MRS NI HEER, AT B3R IRAE, JE AT DURYE £
B E EAEARER.

o Security: password and authorization, prevention of invalid operation.
AR BN ENBORER, B bRk,
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8.4.2  Main Function XEIjfk

8.4.3

Government office building energy consumption monitor
Bl LR AN B REAE L

Large-scale public building energy consumption monitor
KRB SE 5 ST REHE I I

Campus building energy consumption monitor

1 el i S RE A 0

Industries and mining energy consumption monitor

LA Al REFE B DU

Major Complied Standards FEERAEAR#E

Technical guidelines of subentry energy consumption data collection of national
institutions building and large-scale public building

CEFHLRIP A G FUAR AL A I F T REFE I R 58 7 T e FE R R BAR 2 )
Technical guidelines of subentry energy consumption data transmission of national
institutions building and large-scale public building

CHEZHLR I A BRI A IL 5 T REAE B A SR 50D
Technical guidelines of design and installation of subentry energy consumption data
metering of national institutions building and large-scale public building

CEFHLRIP A BT LR AILEFET 2 W R B R BTN
Guidelines of construction, acceptance and operation management of national institutions
building and large-scale public building

CEFHRPABRF SR AILEFE . WIS BT E BT

8.5 Meteorological Measurement Stations
SEPEY
The meteorological measurement stations shall be installed in PV power plant to monitor
ambient temperature, module temperature and the irradiation via pyranometer with
respect to the below mentioned meteorological parameters.
ARG B 22 R AR Y, DLEIE 5 N IR RSB G H 2 5 B v I A 4580 B
I 2 AR 5
The Contractor is responsible for the installation of the weather stations with a minimum
timeframe of one (1) weeks before commissioning (to ensure correct calibration and
operation of the system) of the PV power plant.
AR S STETREOCR B TR — (1) AN EHERR N 23Rl (CA O IEfR A
BITRS) -
The weather stations shall be installed in a location where no shading is expected from
any building, light pole or any other obstacles on the pyranometer or from the
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meteorological station on the modules of the PV field. [ ##k3% [S10]: What is your problem with

ARG BB AAEAE TR AT AT S S5 BT E AR TR sOBR B AL 111 —
RQIEARTE AR E.

All stations shall be connected to the PCMS and shall be made available in PCMS Web
Portal to download collected weather data.
TS Bk N ERE R PCMS, JE7E PCMS [ sk 34t 5T 28 i< 2 8005

[The system shall be designed in a way that the data from the pyranometer will be #3E [S11]: Essential requirement by
consistently recorded without any data loss caused by power failure. If during any year of ﬂ gumer Tiot acceptedity EPC ~tobe
operation the data loss exceeds 4 events and a maximum of 2 days per event then this

shall be considered as a defect and corrected during the defect period.

RGN FE BT 455 2 A R T 38 Gl R Bt LA ER AN 2 B Fi 7 o i o 0 25

Ko QFESRIA T AR I — P BIE Z I 4 R, RRHREMIRZ 2 KT, AE

[EINERECENREY P

The Contractor shall provide the specified amount of sensing equipment as per Section
4.3.3.

FREL T RARYE B 4.3.3 FRALHLE B 1A S

8.6 Asset Management Requirements
B EER
The system shall provide a solution that needs to be flexible for Owner’s requirements in
terms of asset management and O&M supervision.
RGN > BENEAE U3 7 BENIZ 448 BT T 205 T R Mk T2 BRI o T R
Archive information can be flexibly configured and stored, and adjusted according to the
archive attributedifference of various. Default assets at present: power plant, inverters,
combiner boxes, DC power distribution cabinets, electricity meters, and gateways.f4 5
S B RGBT, AR SR A R R B E R TR, DUERN AL, H AT
ROUBRIA: i R IR, EORI A, B M,
. #3E [S12]: Siemens System not able
8.7 Alarm and Event Requirements| 10 meet this requirement.
BRI ER PO [13]: AT S, &
BCR B AT RE SR AL 77 e 2
5}‘2
All alarm information will be displayed through this screen. The user can query the
information that has not been processed recently, and perform corresponding
processing. The system will save the processing opinions and later view it as a follow-up
archive.
Users with different rights can view the alarm events they care about, and set SMS and
email notifications for the alarm events under their jurisdiction.
The PVMS provides the following alarm information, supporting customization of alarm
threshold:
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. Inverter events, combiner events, meter data events, etc.
. Other events

BB AR B E P A AT 2 R, P A I AR AR B Bt AT E W, JREAT
FHMLTAREE,  ZGUR G A B W AT OR AT, LURE AR S B -

AFBIRE AT EE B QRIS BRI, I A ke BB R ST
FELAE AT R0 1 e E

ARG T EEER, &5 BRI 5 52 5 % R

o RESEAE. ILRAEM. R R drsE

o A
HtiE [S14]: Please refer to above:
. optional if required by hinese building
8.8 Fire Alarm [System codes or building owner
KRIWE RS {51

8.8.1  General Requirements

— R
This shall be supplied if required by building owner or by Chinese standards.

The scope of supply covers all buildings. The detection system will have sensors such as
heat and smoke detectors for both locations, with fire alarm control panel located in the
control room. The fire alarm system will be completed with light and paging system to
alert the operator as well as maintenance staff or interface with existing fire alarm
systems

AR SR 3 B SO R EOR, AR R R K KRB R G

LB LR o5 T A 5T . RN R GORAE I B 23R RS, . R PRI 2 AR
MG, KRB IR T b A . KRIE RGP EC A AT M 09 R 8 B 4 5
JFA RS, DRIRERAE N SIANGES A 5

The local alarm should be sound and light of both building type, to notify on site
personnel of a potential fire hazard. The fire alarm system shall be provided with
uninterruptible power supply (UPS).

P ST R A A e O A D, DUE RN N A I FE R KRR SER . KRR E R G
NERC AN A1 ERLR (UPS).

The manual pull box shall be provided at the inverter station and control room.
ot 4 i) 35 R 4 T8l o B
The fire resistance cabling shall be used for alarm signal as per Local standards.
AR bR ite, $REAF 5 AT K A2
. GB 50016 National Fire Alarm Code

GB 50016 #EHL B i1Bl KATE

. GB 50870 Construction safety technical standard
GB 50870 #Hjit L&A S —Frik
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8.9 CCTV System

CCTV &%

CCTV system will preferably be fixed position type (IP camera) with optional motion
detect sensors. The intent of the specification is to define the functional & design
requirements for the CCTV system meant for gathering video information from the
various operational areas of the plant. The Contractor shall be responsible for selection
among top 3 suppliers, design, engineering, manufacture, testing at manufacturer’s
works/site, installation and commissioning of the system to the satisfaction of the
requirement.

CCTV RAE LW ksl & mEizl AP f&REHD « AREN B2 EH T
MR BB AR X RIS EEARS B0 CCTV RN IR MBI R . AR B 71 S O
FEAT U T 3 KSR I L) (AT ik, ook, TR, Hlid. BB KR RS
LA AT R K

All the cables, cable trays, power racks, erection hardware’s etc. are also included in
Contractor’s scope.

PrA L. A, RN, 2R S A AR AR B R HTE R Y .

The scope shall also include successful demonstration of performance testing specified
herein, completing in all respects with cables, cable trays, junction boxes, earth wire and
accessories like standard brackets, nut-bolts, glands, lugs, conduit sleeves, etc. as
required, to complete the proper for completeness of the system shall be furnished by
the Contractor within the quoted price, whether these are specifically mentioned herein
or not.

Y [ 3 S B D UE WA SO R E PR AR B0, Dy SBl 2R 4 1) 5 R T 7E %1 7 THD 75 22 1K)
MR HIZRAMT S, BRAkA. B DL RBRESCHE . IR RHER . HHE, B REEH
SEBHAE N AR R PR AL, TR SR AR AR .

All major equipment such as cameras, video switcher/control system, keyboards,
receiver drivers, video amplifiers, network video recorder, archiving system etc. should
be of the same make.

I R B W&, Bl FENL. TR H R e, A, USSR IRShER . PUABUR 38
WG SRAGHL . AP RG SR R — S

Necessary surge protection device (SPD) shall be provided for the cameras and CCTV
to provide high levels of lightning & surge protection while maintaining high quality video
signals.

RENTREHLAT CCTV St Z AT HUR RS 45 (SPD), AR m /KT 108 R ATRIE R 97, [F]
IS PR e o ORI 5

The system and all the equipment shall conform to the latest edition of national

standards as applicable.

ARG FITAT 8 A 38 P B S5 i R A
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8.10 Codes and Standards

9.1

HERAHE

All works, equipment, materials and systems shall be designed, manufactured, and/or
constructed in accordance with the latest issue of the local codes and standards.

P AR Beak . APRURT AR GEROAR S 2 G AN BR A (10 BB RO BEAT v« 3 AN/ Bl T

TEST REQUIREMENTS AND ACCEPTANCE CRITERIA
I ERAG Bohn

General

v

This chapter specifies the minimum technical requirements for testing of materials, parts,
equipment and workmanship of the plant during assembly, erection and upon completion
to demonstrate compliance with the specification, codes and standards and to ensure
overall availability and reliability of plant operation and performance. All test shall, as a
minimum, comply to the below listed items, comply with the electrical authority's
requirements as stated in Section 4.1 and furthermore ensures to be in correspondence
with latest industry standards.

AREHE TR 25 TR IR R F4E M T2 REEARZR, PUEH
FEE R . U ART A I W (R ) IEAT R B A T PR AT S T4 i 7 28/
ETFIIH, fFEETY 41 FTRNE B RER, WAMEM IR & 5o AT brikE.

All works supplied under this document shall be adequately inspected and tested through
visual, material, non-destructive, and functional and performance inspection, tests during
manufacture, after delivery on site, during erection and after erection completion on site.
The Owner reserves the right to witness the main equipment manufacturing tests and the
Contractor shall facilitate and coordinate the same. The Contractor shall prove through
the issuing of test records and reports, that all material and equipment complies with the
requirements of the specification and is in accordance with the applicable codes and
standards and has successfully passed all inspections and tests. To ensure a proper
operation of the PV power plant, all necessary tests shall be performed on the PV
modules, inverters, cables and additional equipment such as electrical systems, PCMS
equipment, etc.

HRAE A SCAFHR AL A BT 7= Sl NAE I I R e . IUIARC 000G o3 IR RO B 7 22 26 58 FR 5 Jl
EHM ML ToHR. ThREAT I Re R A AR HE AT 7R A A e AT . Mk R E R B
H RIS AR, AR RLEAT (R o AR R R R AT R T AT I B BT
BB &S ARMIEIER, OISR, @ g i g Aitse.
TGRS ERZAT, RAGRAE . WA, ML BR ARG, PCMS &%
FUA B AT P 6 BRI

Precondition for starting the tests on completion of the PV power plant are the availability

of complete design documentation including as built drawings, string measurement
protocols, availability of plant operation and maintenance manuals and a fully operating
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monitoring system including on site meteorological measurement station. All
measurements and testing results shall be presented within the individual commissioning
reports including details of the tests and shall at least include the list of the measurement
equipment, responsible engineers and timestamps.

FE AR HLB IR 1L 5 TT 4058 (10 B $2 2% 11 2 B0 4 02 T IEI7E N R4 e v SOk . 2 A 4 I
W BT 4R T LR B I S R R EE N e AT IR ST . Bra il
ARG 45 B AL R R A, BRI, RN ERL . 5T
AR IR R B

9.1.1 Codes and Standards
NG AFR
Where no specific code or standard is mentioned in the specification, the various
components of the PV power plant shall be tested in accordance with the relevant
international or/and national standards. IEC standards are compulsory for the DC
electrical equipment. Tests shall also be carried out in accordance with the Electrical
Authority’s Interconnection Code and with the manufacturer's standard codes of practice
and recommendations shall be approved by the Owner/Owner’s Engineer.
AINE AR S BAR R bR RIS, AR AR 5% 0 [ B s A0 ] SRR S AR L bt ) 8
AT 1EC FRiER i B A SR AR E . I8 ROAR S v 708 3R () HLRE R kAT
TRIG, 3 R bR v R A AR AT WURE Rk A 3 TR b
9.1.2  Work Progress Inspection (Process-Report)
TAEREERE GRS
. Project administration
TiH &
. Project planning and control
T H AR Rz )
. Project design, drawing list updated
TE Beih EIAHE R
. Detailed progress schedule
TEH IR 2 I [A) %
. Construction/erection, commissioning, site staff record, site delivery report
T2 Wik B TAE N e, Bk
. Areas of concern, delays or otherwise and measures to be taken to overcome the
delays/obstacles
EARRIERIITIH . SEREIAR ), LAy 5 RS v W 1T A H R it e
. Internal quality inspection reports of materials delivered by the suppliers for all
main components
PR A T EAR AR SRR P R B AR IR AR T
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9.1.3

9.2

. Invoicing schedule T (#2237 .

. Colour photographs showing the progress of Works and completion of each
structure of major feature if permitted by building owner.. ZEMV EVFAI R, B TAE
BEREAN L E DB RS54 S R DL R Ll R

. The project progress report shall report about the activities for the previous
reporting period, shall document sufficiently the status of the project at the end of
each reporting period and give an outlook for the following three (3) reporting
periods . Any critical events or milestone shall be reported about. Photographs
shall also be used to document the progress on site.

T 3 A o AR AR RIS B, AEREN R TS A RO 4 S R UE AR
FRARK= (3) MG AT R . Nk PrA R F e R . IR R T
RIS .

. The updated detailed progress schedule reduced to A3 or A4 size shall be part of
the project progress report.
BEHT VRGN HE LN (R R 45/ A3 BR A4 RSE, NAESNTIE HEEE R .

Test Equipment
R B

All equipment for tests shall be supplied by the Contractor (except for IV test and
Thermography test which relevant equipment will be provided by the Owner) and shall be
retained by him upon the satisfactory conclusion of all such tests at site unless otherwise
specified in this document. All costs associated with the supply, calibration and
installation of the instrumentation devices for testing of the plant shall be included in the
contract price. All test instruments shall be supplied with up-to-date calibration
certificates issued by an accredited independent testing laboratory.

BRAEASTAE AT HE AV RAI R AR IR A B e R B 73R8 B T I i
LR RS A, FEIS ) 7 A RIS L ORAE . 5T ) IR AR e it
Bes BHERN 2R AR IS B T A Bl T3 RN BARAE & R A b o BT k06 00 N2 B S 2 L 4
O S 56 25 AUR ) B HTRS HEIE TS

Rejection due to Test Results

o TR S R TR

If any item and / or component fail to comply with the requirements under this
document, the Owner reserves the right to reject the item, or defective component.
The corrective action shall be performed by the Contractor as instructed by the
Owner/Owner’'s Engineer and the Contractor shall submit request for further
inspection and/or test. In the event of a defect on any item, the item shall be
replaced by the Contractor at his own expense. No extension of time or extra costs
shall be considered as a result of repeated tests or material/equipment rejection.

WRAE T A A AR &R RER, RENGBRIERY B RER AR . &
BRENZERRENKBANLEMKERPATHUIERER, HFMRIZH— PR in/ERR K
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B, IREYRAFAERE, WARBHNMERERZYE . AMEHTRERRER B
F- T 5 R - e TRV B8 I 2

9.3 Formal Requirement for Inspection and Testing
R AR K ERE K

9.3.1 Inspection and Testing Program {#% [s16]: No Tests?
(SN TS

The Contractor shall issue a quality assurance program, indicating the kind and extent of
all inspections and tests to be carried out on plant components subject to be approved by
the Owner/Owner’s Engineer. The quality assurance program shall be based on the tests
and inspections specified in the various parts of the specification. An Inspection and Test
Plan (ITP) shall be prepared by the Contractor or its representatives and shall be agreed
by the Owner/Owner’s Engineer. The ITP shall contain test procedures and schedule of
the inspection required ensuring that dispatched materials meet the specification
requirements.

R B — 0 R AR T 2, YEHAXH L 320k 32 TR Mk v (0 f ) 3B A AT B BT AR 5
AR (RS FIAR AL o o B ORI 7 58 N DAAS B (1 25 30 3 0 PR AR AR 36 A JE il . A6
AEG TR (ITP) M f AR B R s AR ], I eilk 2k = TR L. ITP BITEAR 5 B
TR R BRI -E A B SR BT 5 B Rs 3o RO R 3 R [R) 2%

9.3.2 Test Procedures
R FE T

The development and implementation of test procedures for the construction, inspection,
commissioning, start-up and performance testing of the PV power plant shall be the
responsibility of the Contractor and shall be performed in accordance with the plant
description, design conditions and technical data. The inspections, tests, commissioning,
start-up and performance procedures and method statements shall be agreed by the
Supervisor company and/or Owner/Owner’s Engineer. All tests except where third-party
involvement is required, shall be performed by the Contractor or his authorized
representative and guided by the Supervisor company and/or Owner/Owner’s Engineer ,
and all test participent need to place signature in the test report to prove the validity.

If the Supervision Company and/or Owner/Owner’s Engineer give up the obligation on-
site guidance, all test reports which are done by Contractor or its representatives should
be treated as valid.

SR FEE R T A TR, S SR R e e FE 5 I EH AR B 7 A7 T S R S
FERIARYE R B S R AR R AT . A 5. T B BN Ul B R
MR EEAAr F/E M FENEETRTAHE . BB EE =072 51505k, Bra a5 R i A& B p
BHRA AR DAT, e ENF TR R ARIR S, G 2555 A5 B R
FESLIG A A8 DLUE B A Rt -

L E N F TARIGES B A S BGT TR 310 5, BT B AR B B AR B 5e BUR 38
B 5 5 LA A
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The overall testing program for the PV power plant shall consist but is not limited to the
following:

JeR HL R AR I 7 S B BAE EA R T PUR 7

. Inspection, testing, start-up, operating tests of the electrical systems and sub-
systems.

HARGHM T RaG MR, W, B3, 81758,

. Inspection, testing, start-up and operation testing of the PV power plant, related
equipment and systems.
SRl AR A RGEMRLR. WK, BB T .

. Inspection, testing, start-up and operating tests of plant auxiliary equipment such
as Plant Control and Monitoring System (PCMS), security system, Energy Meters,
etc.
BRI RS (PCMS), %A RS, HAEERSH] MhE&m8Rs. Wik, B
FIFBAT R .

. Performance ratio tests.
PERE LRI

All testing activities for the electrical facilities of the PV power plant shall be implemented
and coordinated with the testing and commissioning of the installed equipment and
components. The Contractor shall submit a description of all relevant test procedures in
written form. The description shall be submitted to the Supervision Company and/or
Owner and shall include but not limited to:

JSE%F S R FRL S ) PR BEEREAT i A B B, -5 2R AR e A AT A A 1 B AT R X HEAT Py
o AL R L A A5 TR 3R 52 i A AR DS R BGRE F ( Ud W o 12 U00 B L 9 52 4 b 2 st P Y
A, BAEEART:

. Test programs and schedules
S AL ] %

. Test standards

IR

. Type of inspection and tests
(S ENE et

. Check lists
KA

. Description of instrumentation to be used during testing
BEAT WU 1 BT PR AS 28 ) 15 )

. List of the tests which shall be witnessed by third parties
% EH 58 =7 DR R 6 B
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9.3.3

. Quality control procedures
AR

. Forms of test records and reports
I TR TR 2

Formulas, correction factors and methods used for adjustment to reference site
conditions, which it shall be approved by the Supervision Company and/or
Owner/Owner’s Engineer.

WS ZIIZAFT AR AN BIEREAN 5%, FREE N 32 TR2 M Sk 22 =] f i

Construction Progress Inspections and Certifications
it L33 P e 2 AR

The Owner and/or its authorized representatives are irrevocably entitled to inspect any
equipment upon arrival at site, under erection or commissioning at site at any time
without prior announcement to inspect the works performed in connection with this
project and to monitor the progress of work, scrutinize related documents and to take
photos as may be deemed adequate to the judgement of the said persons to document
the actual status of work.

b R/ B AR RA AL AR FSCB AN 15 0L N AE R BIA BN Bl 23 s sl 18
PR AR S, DA SATH AR TAE, WO TIERRE, FAREmMctr, IFh
T 2 BRI R DUAI TR N O TR D3R T SEbR TARIRES -

All tests shall be accompanied by the test records signed by all parties. In case of tests
involving also activity of other contractors all remarks and comments shall be placed in
the test record signed by all participants. Erection and construction checks/tests shall be
announced and carried out after completion of the electromechanical installation works.
P AR50 L B B %77 287 iRl 3t . i AR v SR BT g S, WIRNAERT A 2 5
T B RRAC F R AN A A AR . RSN e ARG, RS ARG IF AT 22 A
it LA B

A punch list will be generated during random progress visits by the Supervision
Company and/or Owner/Owner’s Engineer. Prior to each official site inspection witness
by the Owner this punch list will be submitted along with Request for Inspection (RFI) to
the Contractor. Such punch list will include a brief description of identified deficiencies,
the corrective work to be performed and items classification in three (3) categories:

b ol B oy ] AR AR BE AL U i) S R A R R AR R ML R T IER
Pk A WAL BT 24 2B R TAEE R E IR IER (RF)—EIECAKOR. HWRFART
VI B4 P A LR e 1) T iR . BEHEAT RO A IE TAE A = (3) MR 73 2K

Category A major default shall be fixed with undue delay and before acceptance and
transfer of risk.
A SRE R AT 9 SLAE S IORT XU e 72 5T SZ BB

Category B minor defects but negative impact on yield production and therefore shall be
fixed before acceptance and transfer of risk.
B MBS A MR, KL, BRSO AR R AT T S .
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9.4

Category C minor defects without negative impact on the yield production within 1
months after acceptance test and before Taking Over.
C KRR TR I RS RS 5 AR S BT 1A X 7 B A F 5

When a system or part of a system is completely erected, the Contractor shall notify in
writing to the Owner that an inspection should take place to determine that the
concerned system is installed according to the specifications and according to the
approved drawings. Such notice shall be in writing and shall be deemed to be a request
by the Contractor for the Owner to issue a Completion Certificate.

HRGWARGH)—HB > 78 422 ey, ARG LA @ ALY E TR, A EAH K R G
PR AIHEAE 1) B ARHEAT 22206 . BRSRIBA BN BB, IF RO A0 R SRk R %
BRI

Commissioning

A

The issuance of the Completion Certificate is a prerequisite for commencement of
commissioning works. The Contractor shall be responsible for the safe and efficient
setting to work on the entire PV power plant and equipment. The methods adopted on
site shall be in accordance with all applicable safety and permit regulations. The
Contractor shall submit, a comprehensive commissioning manual detailing the approach
for individual system/subsystem commissioning, all preparations for the start-up of the
entire PV power plant and execution of reliability and performance tests for the
Owner/Owner’s Engineer approval. The condition for allowing any system or equipment
to be operated requires the successful tests on completion, documented by a duly
completed and countersigned erection checklist.

MUK 56 AR 452 5 SR TR A S ok i o 70 R B2 4 ST I R BE A AR R il 55 e & 22 4
AREINIBAT « BRI 0077 245 A & F R 22 A VE AT e o 7K B 78 S $ 52 4 THI 11
WA T, DL AL TR A, Z TR 7 &N RS T RERFIK T B
FEAGAR G 1 BT 1 £ T DAR AT SE MR 1 BRI BT I AR AT R BB & HIIE4T
VFA] SR A 7 R 58 B8 TR, SR, a7 22608 B BT

The Contractor shall ensure to fulfill the electrical authority’s requirements as stated in
Section 4.1 and submit the commissioning reports.

AL T ORI R RT3 5 4.1 75 P TIR 1 F R R IF SR A I S AR A

The Contractor shall ensure the commissioning completion by performing a joint walk
down together with the Owner, Owner’'s Engineer, representatives of the network
operator, if required, to generate a punch list report on a system, listing and identifying
the outstanding items and/or corrective works to be performed as well as their priorities.

ARG AR ST MR TR, IS E AR T SRR E AR

FAE R GE A B3 I RS AR, B H AT S R T H A/ A TE AT ) AR PR AR
ST o
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9.4.1

9.4.2

9.4.3

All test equipment, tools, materials, consumables, labour and spare parts required during
commissioning shall be provided by the Contractor.

AL AR I PR R T A . TR MR FEM . SR IS

Staffing
N

During commissioning, the Contractor shall make available the responsible to supervise
and manage their staff. The Contractor shall provide a team of suitably qualified and
experienced technicians to pre-commission and commission the overall plant. The
Contractor shall ensure at all times that his staff and any sub-contractor or seconded
staff shall observe all prescribed safety rules and regulations.

TEVR IR, ARELR R A 5T BT B R T AR R SR B E S SR AR L RN
FLAIBA DA REAS LA AT TR AN . B v LA LR I A N SR ] 430, P B
PN AR LI ST T I K22 2 A0 2% 451

Commissioning Tests
PRI

The Contractor shall perform the tests after approved by local electrical authority. The
Contractor shall provide all the personnel, test facilities, equipment and tools to assist
with the Commissioning works. The testing will prove that the PV power plant
(mechanically and electrically) and the PCMS meet all the specified requirements and be
well functional. The plant performance test shall be commenced upon the commissioning
works have been successfully completed.

AL RLAE FE ) R AR A R EAT I AR EL R R ER LT A AN L KA R EAM TR
KB LA I AT DR G CHLBAE D F1 PCMS £6 I BOFE E 25K,
I HISATIRAS RAF o Ft P RN R A Y AR IR 58 1 J TF 4R

String Commissioning
HE R

String commissioning involves visual inspections as well as tests and measurements to
verify the safe and proper operation of the system according to the contract. The
verification shall be carried out in according to the GB 20513.

AR RARYE & F25E, L EFEI R DL ARSI &, BAERIEZ RGH) %
LU RIZATIER . NZ I GB 20513 #EATiZ1IE -

The Contractor can carry out the test after the inspection has been completed.

FERKTEIR, AR A LT

The Test shall be conducted with the appropriate apparatus provided by the owner and
in accordance to the proper procedure according to the EPC Contract.
JEASE F E ol SR A A 2 A SCE T IR EPC & R 2405 B 7 #EAT %k
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9.4.4  Thermography Test

g

Thermography Test for Solar PV Modules|

KA e ORAB R 1 24 AR i

The Infrared Thermography test shall be performed 3 months prior to the end of the
defeat liability period according to the contract to identify unusual temperature
differences during operation of the solar modules to diagnose thermal and electrical
failures in PV modules, such as identify defective cells, bypass diodes, solder contacts,
etc. Abnormalities shall be evaluated with the Owner/Owner’s Engineer and fixed in
accordance to the recommendations of the Owner/Owner’s Engineer

LA AR I BB AE SR B STAE IS RT3 AN T H5 [RIAAT I L AE % 1R K BH AR R i2 47 Y]
A FR) S 5 TR 22 5, AT S IR Y ARABE T v (10 A g R L e, 510 R 31 2 e ) e v
AR TR L RIS T RANRE, BN SO 5% .. S RN TN
FTARIEHEAT VAR, FRa% ROl 32 3 TR B8 BOR B I

Thermography Test for BOS Components

BOS 4L # s & Ik

BOS components, including Combiner Box, Inverter, AC Switch Cabinet Cables and
Cable Connectors shall be detailed checked with devices provided by the Owner
according to the Contract. Abnormalities shall be evaluated with the Owner/Owner’s
Engineer and fixed in accordance to the recommendations of the Owner/Owner’s
Engineer.

BOS 4ff (HrpGFRILMRA . WAE: . SCRIT AR A A S5 RE 28D B DAk EFE A%
FAZRE FHHMT AR T . 58 N O RN TR T VAL, R4 BRL N TR
T R A It

9.5 Plant Performance and Guarantee Requirements
B R RIEZE SR

9.5.1 Input Data for Performance Ratio Simulation
F T RERCEE AL i N B8
The Contractor shall provide an Energy Yield Assessment using the meteorological data
provided in APPENDIX 3. The Contractor shall provide an Energy Yield Assessment
report with justification for the input parameters and loss parameters used to calculate
the yield and performance of the PV system. The Contractor shall provide and include
Appendix 3 the PV power plant simulation report using bankable high quality software
e.g. PVSyst.
AR R 3 IR AL SR BIE AT RV VAl . AR RS R PR A1 BRIR T T
i, U TIHEOGR RA BRI A SEABUAE S HN GBI . KRR
EREAT NI R 23 (i PVSyst) , Ml e Gk b ik s, HFadmsx 3
e,
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9.5.2 General

MEIR

The Contractor shall guarantee the solar PV power plant to meet the conditions of
performance, availability and utilisation in the Owner's Requirement as a minimum
requirement.

AR ARG IR ST Al E AR AR, BIPERESRAF . FT AR 2

After the reliability test run, the PR tests shall commence and the guarantee figures
according to the Contract specifications shall be demonstrated and complied with. The
PR test shall be done for a period of 7 (seven) consecutive days and the power plant
shall demonstrate to achieve the guaranteed PR value in year 1 (corresponding to the
month of testing). The PR shall be calculated as stipulated in this section. If the
guaranteed figures cannot be met, corrective actions shall be undertaken to reach the
required Performance Ratio, additionally Liquidated Damages for the Initial Performance
Ratio Guarantee as defined shall be paid to the Owner.

EPAT AT MM J5, RIFRRER LR, I B4 A& [E RV R B A8 = R 4 .
RERCEMNA R RF L AT 7 (8D R, IR HAZ R RAES 1 4 GO RT3 63D eI
CXBIRIER RERL LU . RO AR TH R L o W SR TGVE 2 ORUEBUA , T R RH A
IEFEE, AT HOABIBRIARA L, AN, IERAEZR L S AT IR RE R AR IE £ 4

If during the measurement an external power outage happens, those days of the power
outage shall be excluded and the duration of the PR Test shall be extended to reach the
minimum period of 7 days of measurement.

I RAEN S R P R AR AR AL, USRI TE A RS, I HLBE RS EE I A R 8 e []
ROEB|EAD 7R CRAMEIR .

It shall be noted that the PR varies with changes in meteorological conditions and thus
changes throughout the year. A temperature correction factor is therefore taken into
account to achieve a more accurate assessment of the PR between simulated and
measured during commissioning.

Ri4fg I, RERL BEE IR KM MR, Hik, ZESFEHREEL. K
U, BB FNR R IR, DU R TR i AR X A 2k AR AT B AT B8 9 R i (1T
fitie

The PR (Performance Ratio) will be calculated according to the following formula:
LR AR PR (BERLLL) -

ZjEProduced System Energy,j

PR =
ZjGTIj * ATotal Module Area * T1STC Module * aTemp Correction

Corresponding units:

RS AL
Description
L]
E Produced [kWh] Produced system energy will be measured during the test period
system energy of 10 consecutive days. The relevant meter where produced
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E 75 R4 energy will be measured shall be the one where remuneration for
At electricity production will be granted.

SR RS RE R R AR S: 10 R  R AT 1T
O A RE R IO R T R N ME— 1, JF HR % IR B i
AL,

GTI [KWh/m?] | Measured insolation on a tilted in-plane Secondary Standard (ISO-
9060) Pyranometer.
R T Y bR (1ISO-9060) H &Fam BT i HER.

ATotal Module [m? Total module area
Area SRR

A B RDET
nSTC Module [%] Efficiency according to PV module datasheet

nSTC A FRHE R B & ¥ R e

aTemp Factor Temperature correction factor
correction HF R IERF
o BERIE
j [min] interval of measurements = 15min

(35 | R = 15 74

The following formula shall apply for the temperature correction factor:

IRERIER 7 ROEH T R A

ATemp Correction = (1 + (TModule Average measured ~ TModule Average Simulation) * KMPPSTC)

Corresponding units:

FH LA«

Symbol Description

s Yt

Tyodute Average measured [°C] The average module temperature over the test period
DU A 18] 7R ~P 3 A R

[°C] The average module temperature is to be taken from a
simulation software (e.g. PVSyst).
JERTERA (A PVSyst) 3R FIRERIR

TModule Average Simulation

Kuppgre [%/°C] Temperature coefficient of the PV module at MPP g1¢
according to PV module datasheet

R IREIE R, SCRBEIAX T MPP STC [l
JERH
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It shall be noted that not the yearly average PR, but the PR value as simulated of the
respective testing month shall be met.
RN, ZEARERRLL, TR S RN 4 B BE R U IME .

9.5.3  Plant Performance Test Criteria i1t B8 M An 1

Requirements before the Test

DU HT 12K

Before the test can commence, the following need to be completed:

MG 0, FEEHL T LIE:

1. Install and calibrate all primary measurement instruments.
AU T F M EAEE

2. Atest procedure shall be issued by the Contractor and agreed to by all parties prior
to the test.
IR B AR L R AT, FRAENK AT & 7 IR &

Minimum Irradiance Criteria

AR S P b

The duration of the plant acceptance test period is 7 days with the following minimum

irradiance criteria:

LS IO HARR 7 K, B fRAm AR AL A T

1. Atleast seven (7) days must have an irradiance measured in the plane of the array
that is greater than 600 W/m2 for three continuous hours, and the daily total
irradiance must exceed 3,000 Wh/m2 /day.
wEESE (7)) KA, DAUELEZAS/NS N RESSF AT IS 600 Wim2ir4 s, I
BEATINEE, BRGS0 3,000 Whim?/ K.

2. If there are not seven (7) days that meet these minimum irradiance criteria, the test
period may be extended until seven (7) sufficient days have been recorded. There
will not be any liquidated damages triggered as a result of this weather-related test
delay.

SR R IX L ARG BB AR R B T8 (7)) R, WATRe s i KR, B &l
FKREUEFL (7D Ko WAAZMRK T RAMKRAELR, WA EEMEL 4.

3. For the test period, any recorded values when GTlI is below 50 W/m2 shall not be
considered as usable input for the calculation of the Performance Ratio Evaluation.
FEMAWIE, 2 GTHILT 50 Wim2 I, AR ICRAE AR AR v 2 H TR Akt
PG AT R

9.5.4  Plant Performance during Defect Liability Period

SR e TTATHA P IR T A T e

At the end of each year of operation starting from Final Acceptance of the PV power

plant, plant performance test may be performed at the end of the 1st, 2nd and 3rd year of

operation of the PV power plant, the PR of the PV power plant will be verified based on
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the annual average PR of the PV power plant.
NOBAR i i 24 U BAFARIZAT A5, AR BB AT AU BE — 4 . 5 AR AN =Rt
AT PEREN S, JF HSIARIE G IR Bk (R EE-1 2 RE AL L B UE G AR A F it R RE K L

The PR calculation during the Defect Liability Period is exclusive of external events that
cannot be accounted for or controlled by the Contractor. The PR (Performance Ratio)
during the DLP will be calculated according to the following formula:

FEGRRE TR A A RE RS L T AN A3 7 0 7 TE AR BTE AR B O A A o AR LR
N RSB SUEIN K PR CRERLLL) -

EProduced System Energy,i

PR; =
i
(GTIYear - GTIDown Time External) * ATotal Module Area * 11STC Module * aTemp Correction

Corresponding units:

HR R B
Symbol Unit Description
Ziing EAf i
E Produced system energy [kwh] Total produced system energy during the
E 2 A 45 G year of measurement. The relevant meter
where produced energy will be measured
shall be the one where remuneration for
electricity production will be granted.
ENRFENENRF SR, HTNE
SRR R AT R RN EME— Y, JEHE.
NZ S BTAR L T AL
GTI Year [KWh/m?] | Yearly sum of measured insolation on a
GTI £ tilted in-plane Secondary Standard (ISO-
9060) Pyranometer.
AR AR 2P 1 P kAR (1S0-9060) H
S o BE TN 0 4R BT H S B SR
GTI Down Time External [KWh/m?] | Yearly sum of measured insolation on a
GTHEHLRE] (AMEHZED tilted in-plane Secondary Standard (ISO-
9060) Pyranometer during system down
time due to external events
TE BT AN ST S RGAFHLN AN, R
PRI Y b e (1SO-9060) H i
SHEETHIN TS 0047 B S R A
A Total Module Area [m? Total module area
A BB SRR
n STC Module [%] Efficiency according to PV module datasheet
nSTC A R G AR R 4 3R F) R e
a Temp correction Factor Temperature correction factor
a i IE Bl R IERF
i [Year] Year (1,2 or 3"
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[4F] F L8, 52858 345

9.5.5 Guaranteed Performance Ratio
FRAEIRLRE

The plant shall have an installed capacity as agreed in the EPC Contract under Standard
Test Conditions (STC) according to the nominal power of the modules. The actual
Performance Ratio (PR) shall reflect the requested output power requirement and be
higher or equal the Contractual PR. The Contractor shall provide the guaranteed values

as a guaranteed value for the performance during the Defect Liability Period (DLP), the and shall not be changed. If agreed

of its designed PV power plant prior to contract. The table shall be provided for [2 years #3E [S18]: 3 years is our requirement
) ) otherwise in EPC contract its Ok but in
annual module degradation shall be taken into account.

RFP should be three years.
MRIGHRAFRARID R, KB A RERR &M (STC) T EPC &I T HUE AL
o SPREEREL (PR) N RMRZOR IS M IR 2R, JFm TalsE T6 F LRttt & E
R MEAE [ 25 3 AR St e IR s A PRAEAR . NOESE 2 SFFRMEERIE TTUEN (DLP)
WIIRLRETRIE SR, (RIS 2% R A A Dk e AR AL

The Contractor shall comply and demonstrate the plant performance namely:
7R PR LI Sy NIE I A Rk e, R

Should the Contractor not be able to demonstrate the plant performance to meet the
initial PR Guaranteed Values, the Contractor will pay to the Owner liquidated damages
as defined by the EPC contract.

L SRR B T TGV UE B R R B R AF S BTG RE R LU ORAIEAE, TR 3 IR G R 24 5 1)k 3 S AT
WL 4.

The Owner retains the right to terminate the project agreement(s) should the
Performance Ratio fail to reach 72% within 1 years from the first scheduled initial
performance test as defined by Right to Terminate Due to Inferior Performance.

HRAE FH R S5 R RE T 51 R 2 AL E SC, - IR AERIEL Uk R AT a0 2k e sl SR ke — 2 R
LB 72%, WY AR B kT H P IR .

9.5.6  Final Acceptance
BRI

After the successful execution of the performance tests and hand over of all
documentation as a minimum set out in Section 10 final inspection shall be arranged
between the Contractor and the Owner/Owner's Requiremen. Moreover all listed
deficiencies recorded in punch lists shall be compelled and defects are removed.

TENEE 10 I BRARBR R, FE R PAT RO IR IR AN S T SO, AR 7K 7 Al
FNEFZ B2 HER AR A . BAk, BT A T SRAE Ir] T B PR S B A i ) M

If remaining deficiencies could be identified, a definite completion date (within 2 months
after found the remaining deficiencies) shall be given by the Contractor for each single
item recorded in the punch list. If the PV power plant past all tests, all deficiencies are
resolved and the final documentation is available. The Owner shall issue the Certificate
of Final Acceptance, as defined, of the PV power Plant.
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TSR L T A e, U AR S 1 R A 4 — T ) A 5 R R e 1
CRIFRESIEER 2 DHND o« B RBE AR5 Fra shif Ok H O g
HER ST, WARHE € 3L, M 3= AR S AR Lk (Y B 2 B WGE 1

ILF CONSULTING ENGINEERS PAGE 134 OF 155
ILF & A A #5134 71 3L 155 7L

ILF/THA © ILF 2018



Bidding Document for Procurement of Plant Design, Supply and Installation P267-ILF-CHN-OD-0017/Rev.0
BT RIS i T TR s R G AR s

OWNERS REQUIREMENTS 23/03/2018
RANER 2018 4£ 3 A 23 H
10 PROJECT HANDOVER AND DOCUMENTATION

10.1

T B B3NS

The Contractor shall submit the Final Documentation to the Owner sixty (60) days after
Provisional Acceptance. Provisional Acceptance can be awarded when commissioning
has been completed, all plant facilities has been safely operating and all documents and
information regarding to the plant facilities and operation and maintenance such
operation and maintenance manuals have been supplied to the Owner. The contents and
format of the Final Documentation to be agreed by Owner before submission. The Final
Documentation shall include as a minimum the documents listed below.

B PRGBS 7N+ (600 RN DL EIRATHRE M. BRI CZEBITH
BRMBE . A5 R Bk 1847 AYES G SC I SO ANE B B B GX B I8 AT A4E )
T E2RMEEW TG, A EAT DR TR R IR 3. SO p N B MR e S AL 2
RTEARNLEMFE . BRI DR T 51504

Equipment Documentation

B

Equipment Dossiers (e.g. specifications, reports, calculations, datasheet, performance
and test data, material certificate, operation and maintenance manual, drawings etc)
Quality Assurance (QA) and Quality Control (QC) Dossiers.

BWAMSE (REE. & THE. Bk, Bl sdE . MEHES . ST M4y T,
B4 . FERIE (QA) MFEEEH (QC) M%E.

The equipment dossiers shall cover as a minimum the listed equipment:

e g EEAVENCRR IR R

. PV modules
JefRAEER

. Mounting structures
BREHE

. String inverters
A 2%

. DC and AC cables
BLIAIAE i B

. Ground cables

Pt g

. Other supplied equipment
HAb e s
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10.2 Testing, Pre-commissioning & Commissioning Documentation

Wi FE AR
The Contractor shall submit, at a minimum, the following documentation:
AL 2 D FEAE DA R 3o
. Engineering Designs
TREweit
. Manufacturer Technical Data

ISR B

. As-Built Drawings (*dwg, *.pdf)
SELE4R (*dwg,*.pdf)

. Safety Instructions

A

. Close Out Report
5 Lk

. Construction Record
it TAd %

. Regulatory Approval Records
IE UL S

. Minutes of Meeting
LWL

. Project Correspondence
=Bl

. Accident / Incident Report
FUFATAR

. All documentation and data in EDMS
EDMS {1 Ty ST AN 4

The Contractor shall provide the Final Documentation in two (2) hardcopies, one for the
owner and one for the O&M operator, binded with hard cover and one (1) set of soft
copies (.pdf). All as-built drawings must be provided in the latest AutoCAD (.dwg) format
with two (2) sets of blue print and one (1) set transparent print in A1 and A3 format.

A MIRMER (2) fHENEELNREHEE L (—HhRREN, —hB4EN
SO M—FEBHEI Cpdf) o Frf 56 LEARL AR AutoCAD (.dwg) #& R feft, 3t
HESHE (2) BEERM—2 (AD RIAL (A3) KA.
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10.3 Provisional Acceptance and Close Out Report

BIPRON 58 THR &

The Close Out report shall contain the following as a minimum and must be submitted
prior to applying for Provisional Acceptance:
S LRENEDOE T NE, HOAHERIEYIE R /TR

. Commissioning Report approved by Owner
Ml A AR AR

. Permit & Licenses Status Report
VFREAT R RS

. Electrical Authority’s Regulation Compliance Report
FL ) R R 2 S 4 o

. First Synchronization Status
B MRDRE

. First draft of as-built drawings
56 LB AR MBIH

. Punch list signed by Owner
b 3= 28 ) i) R B

. List of remaining works signed by owner

A FELREF KR T AR

. Compilation of all work inspection reports

FTA AR A4 i AROI 4R

. All PV and equipment testing reports
A ERBE % IR 1R

10.4 Training Program
IR

The Contractor shall propose and submit a Training Program to the Owner and O&M
operator.
AR T R[] M RIS 2 A B R AE R IR

The Training Program shall consist of but not limited to:

FAITHR R A FE AR T2

e The Training program and methodology
IR AN 57

e Training schedule,

]
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e Training contents,
Fl A

¢ All relevant documentation including FACILITY Plant manufacturers’ references,
etc.

PP RSO, AR B s | T 25 BB A .

The Training Program shall cover Commissioning including shutdown, emergency,
handling upsets and normal operations and maintenance. The Contractor shall submit
the Training Program at least one (1) month before the end of Defect Liability Period,
which is at least two (2) years after Final Performance Acceptance Test. It shall consist
but not limited to training manual, training methodology and syllabus and assessment
program.

FINTH RIS SR AL RBE O AR NIE R 147 AgE4 72 A K. AR R
BTERAVERRIE M (2) FRIEETHTIAZ AT — (1 MNARZEIIIR]. 2R
REAFEARARR TR FH 55 BB KNSR T .

The Contractor shall conduct the assessment soon after completion of each training
module. The assessment shall at least consist of on-field tests with the trainees’
implementation and the trainers’ supervision. The Contractor shall train O&M Contractor
(in case other Contractors are awarded for operation and maintenance of the plant) to be
able to monitor and maintain the facilities.

AR R AR RN 58 R AR T PR o PPAL N 28 D B AE RS I 3 B T 2 2R
PAT IS o 7KL R0 I8 4R A AT R I (A SR T FoA R L 7 ok 7 5 LR I8
YRS, DA I AN LE 37 i«
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11 IAPPENDICES

W%

APPENDIX 1: Head of Terms (Not used)
M 1. FHERAEHN)

APPENDIX 2: License List
M 2: FFEMIEFIR

e Business License E ViR

e Construction Qualification Certificate 25\ A\ % 5 iE

APPENDIX 3:  Meteorological Data
P 3: KSR HE
e PVsyst simulation report
PVSyst Jt AR f il
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APPENDIX 4:  Regulatory Guidelines
Mz 4. EEEE

e GB/T 50796-2012 Code for acceptance of photovoltaic power project
GB/T 50796-2012 SRk i TREE BOMTE

e GB50794-2012 Code for construction of PV power station
GB50794-2012 S AR i sl it T ARV

APPENDIX 5:  Grid Interconnection Code (Not used)
Mz 5: HREBARRL(NER)

APPENDIX 6: EHS Regulation
Mk 6: EHS #iE

e Principles of Environmental Protection, Health Management and Safety (EHS

Principles) - Siemens Circular No. 171, Version 2.2

APPENDIX 7:  Conceptual Design
g 7: St
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e PV layout drawings and construction design

SR 73 1 i BNt T 33 2% KR P
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e 25 years electricity generation forecast

25 L J AL B T
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APPENDIX 8: Project Parameters
APPENDIX 8.1: General

The Project is located at location with the coordinates (WGS84) as below,
TUE AL T PA T

. 30°48'46.62"N, 121°20'51.88"E (Shanghai)
30°48'46.62"N, 121°20'51.88"E (i)

and the total roof top area is 15,000sgm.
JE TR TR 15,000 F 7K.

The installed solar PV power plant shall have a maximum capacity of 0.915MWpc (under
Standard Testing Conditions - STC). Further design criteria and technical specification
will be described in detail in subsequent chapters.

22 2 1 K BH RE 6 AR HL 3 N BT e KON 0.915MWpe 2SN & (FEARMEMNR 214 T -
STC) o o FICKIERZE— B BB ARAERE AR -

APPENDIX 8.2: PV Power Plant Overview
FeR AR

The following particular requirements shall be taken into consideration.

TREN B RE LR IR EOR .

Table 4: PV Power Plant Overview

R 4 SGARAIERER

CRITERIA REQUIREMENTS
I R
Module technology O Poly-Crystalline
MR Z
Mono-Crystalline
L
O Thin Film
THE

O Double Glass (Glass Backsheet)
R (BIBEFD

Maximum Installed DC Capacity (STC) 915KW
RKERFNAEE GrEs%D

Minimum Installed DC Capacity (STC) 915KW
m/NERBENA R RN

Min. module efficiency (STC) 18.68%
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REQUIREMENTS
R

/NP RCR BREIR & 11D

Module PID resistance
H A LB S ek R R

<5%
/NT 5%

Degradation of the modules shall insure
HERLS =S

2.5% for 1% year, 0.7% for the other years till 25"
year

LA 25%, HJG5H 2 fEEI5 25 4, FERKFER
18 0.7%

Inverter technology

String Inverter

AR IR 2H B T AR
[ Central Inverter
e AR 4%
DC combiner box O YES X NO
BRI O2R7E

Mounting structure

Light steel rooftop, concrete rooftop

s | FNFLRET, JRE TR T
DC/AC Ratio >98%

NE R W b i

Connection Voltage 10kV

T

Operation and Maintenance (O&M)

BT S54% (O&M)

- O&M Manual YES O NO
B4 X EAmE

- Procedures YES O NO K207
bl

- Training (on-site)
I G

YES O NOK 20O

Cable losses
L A5 A5 FE

<3%
N 3%

Environmental Conditions

%A

temperature between -10.1°C to 39.9°C, annual
precipitation 1,173.4mm.

bR R LA, PR 17.6°C, BRKE
1173.4 =K. Hedm mACR-10.1°C, R & e R
39.9°C.

Lifetime of the Plant
R il A= o B 40

25 Years
25 4
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CRITERIA REQUIREMENTS
LR R

General Design 0O&M walk way, cleaning pipe system

ISEEN Ay FeMHmE . JERKE

Monitoring System Data collection, storage, transmition. CCTV

s R4 R . KiE, WA

Security Safe line and safe pole

Zet Aednsk, SoAE

Quality INSERT QUALITY

JoR A

APPENDIX 8.3: Site Location Information
BB R

The information provided in this sub-chapter is based on the Owner's investigation
results. If further detailed investigations or studies are necessary, those shall be
performed by the Contractor.

AT ERET REANRMEIEIIE IR . FEE— BT BHT 5, B A& A 57 57k
7.

The description of the PV power plant location provided below considers the following
items:

s MR s AL B A 78R8 T LR R R

e Coordinates of the proposed site

AR B I A bR
e Site Conditions
I 5% A
e Weather Data
RAHA

e Grid Connection

HEHE A

e Other important environmental conditions

HouE BT

Note: The provided information in this sub-chapter does not relieve the Contractor from
his contractual obligations and responsibility of evaluating the present site conditions.
e ATE IR BRAR O NAEVEAE IS 2 07 TH R & R S5 M BT E
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APPENDIX 8.4: Site Location
WG E
The following table shows the geographic coordinates of the site : (Reference to page
17)

NREGH T AR (S 17 7D

Table 5: Site coordinates

X 5: IIpkbs

SITE CORNERS LATITUDE LONGITUDE
I U S 2l 3

1 30.817095° 121.339752°

2 30.816117° 121.339958°

3 30.816539° 121.342504°

4 30.817575° 121.342269°

Figure 1: Site Location in Shanghai Heinz

B 1. gl H R I A E
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Figure 2: Site Geometry
Bl 2. BlmtEit

APPENDIX 8.5: Site Conditions
Mg

The project site with a total area of approx. 15,000 sgm.
TiUH 5 e 2 15,000 775K

A topographical survey in a resolution of 437 x 333 is available for the whole site..

FATRAE T BT T I IS B fr . AT 437 x 333,
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Figure 3: Site survey photo

K 3. Bl B A

Figure 4: Site survey photo

K 4: Bl I Ay

APPENDIX 8.6: Weather and Climate Data

REFSETR

Following data sets are provided:

SR T BLT AR
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o Global Horizontal Irradiation (GHI)

AFRKFRERE (GHD

. Diffuse irradiation
AR E

. Ambient temperature
B

o Wind speed at 10 m above ground
HTE 10 SK Ak i KL

The table below presents the average GHI and temperature which shall be used for all
yield calculation related to the plant design of this project. The complete data set can be
found in Meteonorm 6.1. The Contactor shall not modify the data.

TRI TS TR B A R R R BT R ITA T GHI AR E . e BB E R ]
% Meteonorm 6.1, /& ARG s .

Table 6: Monthly average GHI and ambient temperature at the site
#6: UIpH P GHI RS iR 2

GLOBAL HORIZONTAL AMBIENT TEMPERATURE

IRRADIATION [KWH/M?2] [°C]
ERKTERE HERE

January 69.7 3.8

February 73.3 6

-H

March 96.9 10.4

=HA

April 115.5 16.5

A

May 135.5 215

Eiv|

June 125.2 25.3

~H

July 158.4 28.9

+H

August 152.3 28.3

J\H

September 111 24.5

A
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AMBIENT TEMPERATURE

IRRADIATION [KWH/M?] [°C]
LK PR TR E
October 99.5 19
+H
November 77.4 13.2
+-A
December 70.5 6.5
+=H
Year 1,285.1 17
Ay

As additional design criterion a minimal temperature of -10.1°C and a maximum
temperature of 39.9°C shall be considered. All plant components shall perform under the
described conditions. The following table shows the design climate conditions.

PEN BT bR, R SIRE AL T-10.1°°C, &EiREANSET 39.9°C. Fr

V& EIERAE TR A T IBAT.

—

Table 7: Design Climate Conditions
T WA

TRV URAFA

CONDITION UNIT
x4 LXivA
Min. °C
Temperature -10. 1°C
BARIERE
Max. °C
Temperature 39.9C
R
Wind Speeds m/s 97
P '
Rainfall mm/a 1159.2
ek Y B T
f};éﬂ'c Zone Z,Zoir;ze PGA = 0.1 m/s2, PGA = peak ground acceleration
" “ | PGA=0.1m/s2, PGA =U{t i ik &

Climate Type - Subtropical Monsoon Climate
RER Mg A U S
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APPENDIX 8.7: Point of Connection

The point of the connection shall be the 10kV distribution system operated by Heinz
Shanghai and inside the factory. The grid frequency is 50 Hz.

R NN GRS ERERARARD T WiZiTi (10kV) LR RS, HMHERLE (50
Hz) ©
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APPENDIX 9:  Minimum Technical Requirements

RIGEARER

The minimum technical requirements for the equipment and installation are defined in
this section. Where the Owner has selected to choose one (1) or more items for the
equipment's requirements, the Bidder is free to propose to the Owner the most
economical and optimal technical solution.

AATTE LT B P 2 B RE B IR AREOR B R . RN AR ARG FEE — (1) &
HHY, BbR NATARE H QBRI R B NS BT RAOUERIEARTT &

APPENDIX 9.1: System Requirements
REER

The specific system requirements are listed in the table below.

CLAUSE CRITERIA REQUIREMENTS
iH i 2k
1.82 Electrical Authority JinShan Electricity Authority [ Other
HAE MR Sliidm O He
1.83 DC Voltage 1,000 V
HiiH %k 01,500 v
1.84 Low Voltage O Please Mention
iR O W EkIE H
1.85 Medium Voltage 10kV
R 10kV
1.86 Grid Voltage 10kV
FL I FL 10kV

APPENDIX 9.2: Electrical Equipment
APPENDIX 9.2.1: LV Switchgear

fREIFRIE
ITEM CRITERIA REQUIREMENTS
iH It 2R
1.87 Required Yes ONo
BN RO %
1.88 Rated Voltage 0 10kV O 10kV
HIE FL
1.89 Nominal Voltage 0O 10kvO 10kV
FRFR L
1.90 Basic Insulation Level Please Mention
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ITEM CRITERIA REQUIREMENTS
iH T R
B Gy W EAATE
1.91 One minute power frequency | >42kV
withstand voltage MET 42kv
— 43 AR
1.92 Rated Current Defined by Bidder
(busbars / incoming / outgoing) RN E X
WUE T (BRI
1.93 Rated short time withstand current Defined by Bidder
BUE FLIN Y 52 HL IR 3R A E X
1.94 Rated duration of short circuit 3 seconds
BT JEL B PR IR (] 3B
1.95 Rated peak withstand current Defined by Bidder
B WA Y 52 PR bR A8 X
1.96 Min. temp. operating range -5°C to +55°C
IR AR E Y -5°C & +55°C
197 IP Class OIP41 OJIP54 K IP65
54 48 4%
1.98 Min. product warranty 5 years
BT R A AR 54

APPENDIX 9.2.2: Medium Voltage Switchgear (not used)

HEFFR & (AEH)
=Y CRITERIA REQUIREMENTS
TiH L3 ZR
1.99 Required OYes ONo
R O&0%
1.100 Rated Voltage O Please Mention
HE L O H ket
1.101 Nominal Voltage O Please Mention
FRFR LR O il HL AR H
1.102 Basic Insulation Level Please Mention
B Gy T AR TE H
1.103 One minute power frequency | Please Mention
withstand voltage T H AR H
— o A R
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ITEM CRITERIA REQUIREMENTS
iH T R

1.104 Rated Current Defined by Bidder
(busbars / incoming / outgoing) AR A E X
BUE BT (BRI D
1.105 Rated short time withstand current Defined by Bidder
BUE FE N TR 32 L IR H AR N 5E X
1.106 Rated duration of short circuit 3 seconds
FIE LR 55 SR IN [A] 3%
1.107 Rated peak withstand current Defined by Bidder
BUE WA Y 52 HLIR H AR N 5E X
1.108 Min. temp. operating range -5°C to +55°C
R AR T AR L -5°C & +55°C
1.109 IP Class OIP41 OIP54 IP65
B 145 2%
1.110 Min. product warranty 5 years
B kR A 1 54
APPENDIX 9.2.3: Step up Transformer
THERE &
ITEM CRITERIA REQUIREMENTS
JiH Tt =R
1.111 Required Yes ONo
R RO%
1.112 Primary Voltage [00.48KV 1 0.48KV
BT
1.113 Secondary Voltage According to primary of Dirtribution
IR R Transformer 0.48KV/10K
AR PC P 38 s A 4] 2% FLS 1 52 0.48K V10K
1.114 Rated power Defined by Bidder
WUE T 4R A
1.115 Number of windings Please Mention
SR HHAR N
1.116 Vector Group As per Electrical Authority’s requirements
R R BB R TR

1.117 Type of cooling
e IE St

Please Mention
T BAARTE H
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CRITERIA REQUIREMENTS
N3 R
1.118 Impedance voltage According to IEC 60076
SRS HHE 1IEC 60076
1.119 IP Class IP 54
Wi 3155 2%
1.120 Min. product warranty 5 years
BT b T B ORAE ) 54
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