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AC distribution boards 1
Main distribution switch board with
1 LS. Solar Metering box (SMDB). Refer to 1.1

attached guideline drawing

SPB + * Solar Meters provided by |DECo
1 LS. 1.2
at the cost of the bidder.

AC cables. Refer to attached drawing 2
Min.3*95+50+95 CU XLPE AC cable
60 ML. 2.1
600/1000V
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Min.5*16mm2 XLPE AC cable 600/1000V
100 ML. 2.2
from inverter to SPB

Solar Modules 3

Min.660Wp Solar Panels. Refer to
140 Kwp. 3.1

attached guideline drawing

DC-AC inverters 4
4 ‘ No. ‘ 27.6KW Inverter 41
Earthing System 5
1 LS. Grounding (Earthing System) 5.1
1 Kwp. Mounting Structure 6
AC electrical distribution board's protection 7

Fees and costs of supplying and installing
24 sq.m a galvanized metal protection net to 71

protect the electrical DBs.

1 LS. Display Panel & Monitoring System 8

Spare Parts and Consumables plan as

listed above, page 15. Add to this training

1 LS. 8.1
of Mol team and warning signs as per
JDECo
Wlall Aegdll 2o yis Jald e (2939¥1 95900l a3l Jloa ¥l yacedl
¥\ - VPR - W— K
adWiayisg
. .

Bt 05 -03- m

Aslall p 31 gl Aalall 3 0231
35S 0 Silellaaldl 5 )30




45

el 2 3lai 2l ) ansdl

Abbreviation

English Term

AC Alternate Current
BS British Standard
CcCrv Closed Circuit Television
co2 Carbon Dioxide
csp Concentrated Solar Power
DC Direct Current
EIA Environmental Impact Assessment
FIT Feed-in Tariffs
F/S Feasibility Study
GDP Gross Domestic Product
GHG Green House Gas
JDECo Jerusalem District Electricity Co.
IEC Standard International Electro Technical Commission Standard
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LCD Liquid Crystal Display
NIS New Israel Shekel
OFR Over Frequency Relay
OVGR Over Voltage Grounding Relay
OVR Over Voltage Relay
PV System Photovoltaic System
R.H. Relative Humidity
RMU Ring Main Unit
PSI Palestine Standard Institute
SPD Surge Protection Device
VAT Value-Added Tax
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AC distribution boards 1
&5 (e 292 90 ol plise! 7955 oo 8139 yda S Main distribution switch board with Solar Metering
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AC cables. Refer to attached drawing
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AC electrical distribution board's protection 7
. Fees and costs of supplying and installing a
230 00 09290 | el aMlise! 5,5 (pe 85039 580 ) i 71
. sq.m 24 | galvanized metal protection net to protect the
.M)}ﬁ‘).a‘ f:W.w‘ -\.u}i.” u&ﬂu‘/%hﬂ‘
; ; electrical DBs.
1,15 cpe Ags 90 (PSRN 5,039 44
< u-"‘?f > &mes el LS. 1 Display Panel & Monitoring System 8
daygtd! el adliul oy Ogmalll/ads )
5 Sl s | Spare Parts and Consumables plan as listed above,
S 90 | adliw! 2,5 ¢ 8,139 44
(=4 wfﬁ > CH= e 298 LS. 1 page 15. Add to this training of Mol team and warning | 8.1
sl ol pMiwl ygd! Ogmolll/ads
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TLot | X-CHROS 660wp modules, manufactured | PV modules SUNERG 1
according to IEC Minimum 660wp
61215, IEC 61730 standard and CE. PERC
P f use:
Shingled Technology provides ultra -high urposes otuse
efficiency with better performance in low Generate Electric power
irradiation. Maximizes installation capacity in
limited space
1Lot Aluminum alloy, or hot dipped galvanized Supporting structure for PV modules.
steel frames , high quality galvanization with
plastic covers at each cut end to avoid water Purposes of use
entry against corrosion. Thickness and design
brackets to mount PV panels in the
has to be approved by a certified engineering
parking lot and the extended yards as
office@140Km/Hr wind speed
shown in drawing 1
1lot Rating capacity of 27.6 KW and .Horizontal Power conditioner

and vertical installation « Power module and
wiring box in a single compact chassis « Wi-Fi
interface for commissioning and
configuration « Reactive power management
capability « Remote monitoring and firmware
upgrade via Aurora Vision (PROTESA) cloud
platform (logger free) « Provides 10% extra
power in case of limited ambient temperature
« high operating altitude , * Built-in dynamic

export limitation control algorithm

Protection: IP67 or more

ABB — FIMER.

Purposes of use:

Change to Alternated current from
Direct current. Protect each device of PV
generation systems and facilities from

natural and national-grid accidents.
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1lot Device to be contained Connection box
a) Circuit breakers (MCCB) Purposes of use:
b) Diode for reverse power protection connect generated electric power from
PV panels and protect from reverse
¢) Surge Protection devices d)Terminal block power or lightning
Grade of protection:
IP67 or more
1lot Device to be contained Collection box
Circuit breaker Grade of
Purposes of use:
Protection: IP67 or more
for collect and pass generated power to
power conditioner
1lot | Display connected to inverters to transfer Display Panel
data to the building entrance. BOZZA GRAFICA
or approved equivalent.
Purposes of use:
to display production and show a green
building
1lot System that can generate daily, monthly and Monitoring System

yearly reports and ensure SUPeI’ViSiOH.

PROTESA

or approved equivalent.

Purposes of use:

to ensure PV system is monitored

ﬁ 05 -03- 2024

¥ - VPR - W— K

AW 359

Aslall p 31 gl Aalall 3,031
35S 0 Silellaaldl 5 )30




65 Glllaial) Jsas zaslud) avall

Extra special condions:

Inspection
Quality Inspection by the consultant

As for the quality inspection for the equipment, the following
inspections and acceptance test shall be conducted prior to the
handover of the equipment.
1-1 Factory inspection
Prior to the shipment of the equipment out of the factory, each and all
equipment shall be inspected as to their conformity with required
specifications and performance test for the system shall also conducted.
1-2 Collation inspection prior to shipment
Though quantities of the principal equipment shall be confirmed at the
time of the factory inspection, quantities of all equipment shall be
confirmed during collation inspection prior to shipment to be conducted
by third party inspection agency. Place of inspection shall be
manufacturer’ packing warehouse.
1-3 Interim inspection
Interim inspection (on-site acceptance inspection) shall be conducted
for the equipment with the presence of the Consultant immediately
after completion of adjustment of the equipment one after the other.
At the inspection, various test data required for the acceptance test
shall be collected with the presence of the Consultant through the
operation of the equipment by the expert who engaged with installation
and adjustment of the said equipment. And at the same time,
specification of single and reciprocal operation of the equipment and
quantities shall also be confirmed.
The interim inspection shall be held at last day of adjustment and
commissioning of the equipment.
1-4 Acceptance test and handover
After completion of guidance on operation, counterparts of the Project
with the presence of the Consultant shall verify required

efficiency/performance and functions.
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Acceptance test shall be conducted by operating actual PV system.

After completion of the acceptance test, results of the test and data

collected during the interim inspection shall be confirmed among the

counterparts, the Consultant and the Contractor.

Inspection for Electrical Performance of PV Modules

Inspection of PV modules shall be conducted in order to confirm its
electrical performance described hereinafter.

1) Rating output power of PV modules shall comply with relevant IEC

standards.

2)Total rating output power of PV modules shall exceed the required

amount as described in the ‘specification of PV modules’.

Acceptance test and handover

Table 2: Items to be inspected for the PV system shall be as

follow.
Y P Cable and Data
. ower able an .
Items to be inspected | modules conditioners wiring mar}aggment and Display
monitoring system

1. Visual inspection Yes Yes Yes Yes Yes
2. Insulation test Yes Yes Yes Yes
3. Insulation

resistance test Yes Yes Yes
4. Protection test Yes
5. Integrated Y

operation test yes yes es
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Spare Parts and Consumables plan

1-1 PV module: 2% of installed number of modules ( 3 Modules )
1-2 One inverter either 30.0 KW or 27.6 KW

1-3 Fuse of the power conditioner, lamp 100%

ELECTRICAL WORKS

General Requirements

General

(1) General arrangement and specific conditions shall be as
indicated in the Drawings. Proposed departures from the
Drawings due to actual field conditions or other causes
shall be prepared by the Contractor for approval by the
Mol. The Contractor shall examine the Drawings and shall
be responsible for the proper fitting of materials and
equipment without alteration.

(2) Electrical system applied for this work shall be as
follows: Low-voltage AC 380/220V, 3 Phase, 4 wires,
50Hz

Scope of Work
The Works to be performed under this chapter of the Specification

shall consist of furnishing all Labor, materials, equipment, tools, and

incidentals and performing execution required to complete the

Electrical and Mechanical works including but not limited to the

following.
(1)  General Requirements
(2)  Conductor (Wire and Cable)
(3)  Raceways (Conduits)
(4)  Wiring Devices
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(5)  Electrical System

(6)  Panel board and Cabinet

(7 Grounding(Earthing)

(8)  Lighting Fixture

(9 Fire Alarm System ( If Applicable )
(10) Lighting Protection

Submittals

Unless otherwise specified Contractor to submit:

(1)  Equipment Submittal:
Prior to the commencement of work, the contractor shall submit for
approval certified literature showing ratings and dimensions of
equipment, indicating manufacturer and model of fixtures and
trim, and/or list all materials and items that are of a different
manufacturer or model other than those specified.
(2)  Shop drawings:
After the Mol approval of equipment, the Contractor shall submit
for approval dimensioned installation shop drawings to scale
showing details where space requirements, present problems,
proposed departures from the Contract Documents due to field
conditions, and requirements for the concrete work, access panels,
insert in slabs and openings in structure.
(3)  As-built Drawings:
Provide and maintain at the Site a complete set of Drawings for the
purpose of recording ‘as-built information’. Within 1 month after
completion of the Work, the Contractor shall prepare the as-built
drawings based on the above and submit prints to the Mol.
(4)  Catalogues:

1) Catalogues shall be prepared and submitted to the Mol in

accordance with the Contract.

2) Catalogues shall be approved by the Mol.
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(5)  Operation and Maintenance Manuals:

Furnish operations and maintenance manuals for all equipment,
bound between hard covers, including the manufacturer’s name,
model and serial number, control diagrams and source of service
and replacement parts.

When using published manuals covering several equipment items
or several model options, identify which data and instructions
apply to the equipment furnished for this Project.

(6)  Performance Test and Commissioning Report

Submit the data indicating performance level covering field reports
of illumination level, insulation resistance value, and equipment
tests for acceptance in accordance with the Drawings and

Specification before the final inspection.

(7)  Manufacturer’s Data

Furnish the manufacturer’s data for materials and equipment, as
directed by the Mol.

Manufacturer’s data include manufacturer’s descriptive literature,
photographs, drawings, charts, performance and characteristics
curves. Identify nameplate, capacity, size and layout dimensions.
(8  Manufacturer’s List
1) Furnish equipment list complete descriptive list of
manufactured equipment proposed for the Work to the Mol for
approval within 2 weeks after the commencement of work.

2) Lists shall include all equipment shown in the Drawing or
specified herein.

(99 Subscription for electric power incoming diversion work
The Contractor shall conduct subscription for electric power
incoming diversion work to the electric power distribution company

(JDECo) and shall support Mol to get the permission.

Quality Control
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The Contractor shall establish and maintain quality control for this
Work to assure compliance with the Contract and maintain records of
quality control for all operations including but not limited to the items
listed below.

(1)  Ensure that all materials and equipment comply with
requirements.

(2)  Perform tests for electrical and mechanical systems.

(3)  All equipment / system tests and adjustment in the field to
be performed.

(4)  Perform tests in the manner as specified in the Contract or
approved by the Mol before shipping and submit the report to the
Mol for his approval.

Standards

Applicable standards and codes are as follows:
(1)  International Electrical Commission (IEC)
(2)  Palestine Standards Institute (PSI)
(3)  International Organizations for Standardization (ISO)
(4)  British Standard (BS)
(5)  Local Municipality Architectural Standards.
(6) National Fire Protection Association (NFPA)
(7)  National Plumbing Code (NPC)

Guarantee

(1)  Attention shall be directed to provisions regarding

guarantees and warranties for the Works under this Contract.

(2)  Manufacturers shall provide their standard guarantees for
work mainly modules , inverters , structure related installations
and approved qualified trained personnel licensed by the supplier.
However, such guarantees shall be in addition to and not in lieu of

all other liability that the manufacturer and the Contractor shall
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secure by other provisions of the Contract 25 years for modules and

10 years for inverters.

(3) The Contractor shall guarantee that all elements of the
systems are of sufficient capacity to meet the specifications
required as set forth herein or as indicated.

(4)  Upon receipt of notice from the Employer of failure of the
systems are or equipment during the guarantee period, the
Contractor shall replace the defective equipment or parts
immediately.

(5)  Materials and /or equipment for which the effective
guarantee term counting from the manufacturing date will be
expired and will not be capable of covering the specified guarantee
period after the substantial completion of the Project. The
Contractor shall term as specified in the Specifications with the

Contractor’s letter.

Handling and Storage
Materials, equipment and all products shall be handled and stored
carefully to ensure completed installation without any defect.
Unloading, stacking, moving and storing of material shall strictly
comply with the manufacturer’s recommendations. Before installation,
all materials shall be inspected by the Contractor for defects.
Materials found to be defective before or after installation shall be
required to the satisfaction of the Mol or shall be replaced with new
material. Repair or replacement by the Contractor shall be

accomplished without additional expenses to the Mol.

Spare Parts and Consumables
Supply all spare parts indicated in the specification for the proper
operation and maintenance of all systems and plants during max 1
year from completion of the Works as required by the Specifications.

List spare parts recommended by the Contract and/or manufacturers
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for all systems and plant, with item names, quantity or percentage and

prices.

Products
General

RCS shall approve all products, materials and equipment.
(1) Materials and equipment:
1) Materials and equipment shall be as specified in the
Drawings and/or the Specifications and suitable for the
service intended.

2) Materials and equipment shall be unused except
those used for testing.

3) Equipment to be used shall be backed up by sufficient
on-site service and shall be taken care with effective service
activities.

(2) Standard Products

1) Materials and equipment shall be of general purpose
and standard products.

2) Unless otherwise approved by the Mol, materials and
equipment shall have a performance of a satisfactory
operation in use for at least 1 year after the Tender Date and
shall be the product which is kept in current continuous
production.
(3) The capacity of equipment shall not be less than that
indicated in the Drawings and/or specified in the Specifications.
(4) Conform to the requirements of an independent testing
laboratory approved by the Consultant.
(5) In lieu of a formal certificate for equipment and/or materials
issued by the testing laboratory, the alternative submission of
the following documents shall be subject to the Mol approval;
1) Catalogue Cuts
2) Technical Data
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3) Manufacturer’s testing performance data

2 EXECUTIONS
Workmanship

() The entire work provided in this Technical Specifications
shall be constructed and finished in every respect with good

workmanship and in a substantial manner.

(b) It is not intended that the Drawings shall show every
material, fitting and appliance, but the Contractor shall furnish
and install all such parts as may be necessary to complete the
systems in accordance with best trade practice and to the
satisfaction of the Mol.

()  Coordinate with all other trades regarding the shape, size,
and position of all openings required for apparatus in advance of
the work so that all openings may be built in advance. Furnish and

install all sleeves, supports, etc. hereinafter specified or required.

(d  Obtain detailed information from manufacturers as to the
proper method of installation and connection. Obtain all
information from other trades that may be necessary to facilitate
work and completion of the whole Project.

Painting (where applicable)

(a) Except as otherwise specified, all equipment and materials
furnished under this Chapter shall have a standard factory applied
finish. All practical precautions shall be taken to prevent scratches
and damage during shipment, storage and installation. Touch-up
shall be where necessary to repair any scratches with proper
surface preparation.

(b)  All nameplates bearing descriptive data and all nonferrous
surfaces of materials and equipment provided under this Section

shall be left unpainted, and clean.
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(a)

(¢)  All bare iron surfaces of pipe, equipment, materials, hangers
and supports installed under this Specification shall be painted
with one coat of approved rust resistant primer and finish painting
as part of the work of this Specification. Painting shall be
unnecessary for pipes in concealed area.
(d All painting and sizing done under this Chapter shall
conform to the applicate equality control that is proposed by the
Contractor and approved by the Mol.

Setting of Equipment
(a)  The setting of equipment shall be carefully coordinated with
the work and requirements of the other trades involved to ensure
compatibility and to avoid conflicts.
(b) Equipment that is floor-mounted on concrete or masonry
slabs, pads and piers, or permanent support.

Test and Inspections
The Contractor shall carry out the following tests and inspections
at each phase of construction to confirm that the requirements for
the quality, capacity, performance and other items indicated on the
Drawings and specified herein with regard to the materials, goods
and workmanship are satisfactory. The Contractor shall record the
results of each test and inspection, and shall submit them to the

Consultant for approval.

(1)  Before installation
1) Materials; Checking of Standards and condition of materials.

2) Equipment; Checking of shop drawings and manufacturer’s
instructions.

(2)  During installation
1) Materials; Inspections of delivered materials

2) Equipment; Inspection at the project site
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3) Installation; Tests and inspections shall be as described
hereinafter.

(30  Upon Completion

Tests and inspection of appearance, function, performance and
trial run.

(b) If as a result of such test and inspection, the materials,
equipment and workmanship are judged unsatisfactory or
unacceptable, they shall be rectified and/or replaced immediately

at the Contractor’s expense.

(¢  The Contractor shall, in advance, consult with the Mol as to

the program, schedule and items of test and inspection to comply

with the Mol’s instructions.

Opening

All opening in partitions, walls or slabs required for the work of this
Chapter, are subject to the approval of the Mol. Openings shall be
finished in accordance with the requirements of the related
specifications.

Cutting and Patching
(a)  All cutting and patching incidental to and required for the

proper installation for the work to be performed under this
Chapter. No structural member shall be cut without specific
approval of the Mol.

(b)  Perform all patching in full accordance with those divisions
and sections applying to the various trades, materials, methods,
workmanship and finishes involved.

Damaged surfaces shall be restored to their original or better
condition.

(0  Holes may not be cut through concrete structural members.
Miscellaneous Iron and Steel
(@)  Furnish and install all steel supports and hangers as shown

in the Drawings or as required to support pipe, equipment and
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materials. Shop drawings of proposed work shall be submitted for
the Mol approval.

(b)  All work shall be cut, assembled, welded and finished by
skilled mechanics. Welds shall be ground smooth. Stands, brackets,
and framework shall be properly sized and strongly constructed.
(0  Members shall be generally welded or riveted. Welding shall
be at the shop. Field assembly may be carried out by bolting.

(d)  All shop-fabricated iron and steelwork shall be cleaned and
dried and given a under coat of rust inhibited paint on all surfaces
and in all openings and services.

Welding
All welding shall be executed by skilled and qualified welders in a

neat and substantial manner. Welding on piping and structural
steel shall be performed only by persons who are currently qualified
as a skilled welder, and each such welder shall present his

qualifications to the Mol whenever requested to do so on the job.

3 CONSTRUCTIONS
Conductors (Wire and Cable)

General requirements
1) Scope of works
a) Wire and cable complete with accessories
b) Installation of miscellaneous items and appurtenances
shown and/or required to complete the wire and cable work
2) Applicable Standards
IEC, BS or equivalent
3) Submittals
Submit shop drawings and/or catalogue and technical

particulars for wire and cable.

2 Products

1) Conductors
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Comply with IBC, BS or equivalent
a) 0.6/1kV Cu/ Cross Link Poly-ethylene Insulated /Steel Wire

Armored
/Polyvinyl Chloride Sheathed Cable. (XLPE/SWA/PVC
Cable)

b) 0.6/1kV Cu/ Cross Link Poly-ethylene Insulated /Steel Wire
Armored
/Polyvinyl ~ Chloride =~ Sheathed  Shielded  Cable.
(XLPE/SWA/PVCI/S Cable)

¢ 0.6/1 kV Cu/ Polyvinyl Chloride Insulted/ Polyvinyl
Chloride Sheathed Cable.

(PVC/PVC Cable)
d) 0.6kV Cu/ Polyvinyl Chloride Sheathed Wire (PVC Wire)
e) Fire resistant PVC/PVC Cable for fire alarm system
Comply with JDECo.

2 Execution
2) Color Coding

Color coding of wire shall be in accordance with the requirements of
the IEC, BS or equivalent.

Provide for all service, feeder, branch, control and signaling circuit
conductors. Color shall be green for grounding conductors, and black
for neutrals. The color of the ungrounded conductors in different

voltage system shall be as JDECo requirements.

3) Accessories
1 Cable Supports in Risers
11 Clamping device with insulation wedges and grips

11 Compression type or twist-on spring loaded connectors and

Nylon insulated covering
iv Use anti-seize compound on tang
4) Wiring

1 Thoroughly clean the interior of raceways before wires are
run.
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ii  Connect wires and cables with suitable connector fittings
iii Make no connections of cable situated in raceways

5) Tests
1 Continuity and insulation tests:

1 380/220V lines: 1000 volts megger 100 percent of
feeders

i 220V lines: 500 volts megger 100 percent of
feeders

iv Communication lines 250 volts megger 100 percent of
feeders

6) Performance test
1 Prior to connecting equipment

i1 In presence of authorized representatives

Raceways (Conduits)
General Requirements
1) Scope of Work
a) Raceways complete with boxes, fittings and accessories

b) Installation of miscellaneous.

Wiring Devices
General Requirements
1) Scope of Work
a) Complete materials as noted

b) Installation of miscellaneous items and appurtenances

shown and/or required to complete the wiring devices.

Products
1) Switches;
Comply with BS, JDECo, IEC or equivalent.
AC300V 3A, 15A switch, plastic plate
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3

2) Receptacles (Socket Outlet)

Comply with BS, JDECo, IEC or local standard.

3) Plugs

Comply with BS, JDECo, IEC and/or local standard

Type; 2-poles and grounding suitable for socket type.

4) Pilot Lamps

Comply with BS, JDECo, IEC or equivalent.

5) Device Plates

Comply with BS, JDECo, IEC or equivalent.
Execution

1) Tests

Test the operation and/or functions of all wiring devices under
load.

2) Installation

a) Connecting Conductor and Cable;

b) Conductors or cable shall be connected to each other in the
following manner.

¢) Conductors shall be connected so as not to increase
electrical resistance before connecting.

d) Conductors and cables shall be joined so as not to decrease
their mechanical strength by more than 20%.

e) No connection shall be made within conduit or wiring duct.

f) Conductors and cables shall be connected by means of
suitable connector fittings such as compression type
connectors.

g) Where any connections occur, an adhesive vinyl tape shall
be wrapped around the joint.

h) Connection between Conductors and device Terminals;

The device terminals shall be firmly fixed so as not to become

loose at the connection. If there as a probability of them

becoming loose, a double nut or a spring washer shall be used.
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Refer to the attached SMDB,SPB drawing .

SMDB SINGLE LINE DIAGRAM INDOOR

i,

3*95+50+95CU CU

3*95+50mm2 cable connected with existing bus
bar in existing JOECO KWHM panel board

Panel-Board and Cabinet
(1)  General Requirements
1) Scope of Work
a) Medium voltage switchgear panel, Transformer
Primary Protection panel, Lighting panel-board and power
control panel-board complete with cabinet, box, fittings and
accessories.
b) Installation of  miscellaneous items and
appurtenances shown and/or required to complete the work.
(2)  Products ( where applicable )
A) Power Control Panel-Board
a) General
Power control panel-board shall be provided and

installed as follows unless otherwise specified in this
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section and drawing and shop drawings shall be

approved by the Consultant before manufacturing.

Refer to the attached SMDB,SPB drawing .

OUTDOOR
WATER PROOF

SINGLE LINE DIAGRAM FOR SPB

= = = = =
10EW KT S0KT S0KW 0K7
INVERTER INVERTER INVERTER INVERTER INVERTER
1 2 3 1 5
$6mm2 §*16mm2 §*16mm2 £16mm? $*16mm2 EARTH g
NEUTRAL
£40\03 A 463\03 A #63\0.3 A 269\03 A 4463\03 4
NCB 324 T uce 6 B 634 NCB 634 “JF MCB 634
4]
o % “ ,T o 8
RST
[ IENY
AN i

SMDB @

NCCB 2504

4]

3*95+50+95CU_CU

basement®?
floor

1.

The structure of the power control panel-board

shall be manufactured to prevent dust, insects,

etc., from penetrating or getting inside.
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2. The cabinet for the power control panel-board shall
be manufactured of sheet steel with a thickness of
1.6mm or more.

B) Terminal Board
a) General
Terminal board shall be provided and installed as
follows unless otherwise specified in this section and
drawing and shop drawings shall be approved by the
Mol before manufacturing.
1. The structure of the power control panel-
board shall be manufactured to prevent dust, insects,
etc., from penetrating or getting inside.
2. The cabinet for the terminal board shall be
manufactured of sheet steel with a thickness of

1.6mm or more.

C) Earth Terminal Board
a) General
Earth Terminal board shall be provided and installed
as follows unless otherwise specified in this section
and drawing and shop drawings shall be approved by
the Mol before manufacturing.

1. The structure of the Earth Terminal board shall be
manufactured to prevent dust, insects, etc., from
penetrating or getting inside.

2. The cabinet for the Earth Terminal board shall be
manufactured of sheet steel with a thickness of 1.6mm
or more.

Earthing (Grounding)
(1)  General Requirements

1) Scope of Work
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A) A man ground electrode conductor between the

earthing conductor and the earth rods

B)  Earthing Conductor shall comply with BS, JDECo
and/or local standard

C)  Earthing conductors in all lightning and outlet
circuits and in all branch circuits whether indicated or not
D) Communication System Earthing
E)  Earth electrodes
F)  Fittings and Accessories
G)  Installation of  miscellaneous items and
appurtenances shown and/or required to complete the
Earthing System

(2)  Products

a) Main conductor;

Bare copper lay, minimum 70mm2 cross sectional area

b) Bonding Jumpers;

Bare copper, minimum 2.5mm diameter

c) Earth Conductor for motors, panels, devices,
communication earthing, PVC insulated wire, size as

required

PV Installation
Sectionl
All must meet the local civil defence rules and regulations.
Example
11-1-3 A number of PV modules installed:
14 series *9 strings = 140 module. (660wp )
11-1-4 Installation apparatuses:
Power conditioner*4 (27.6KW)/ *3 (30.0KW ), Connection box
*4 Collection of direct current electric box*4, LV Cables for LV

grid connection.
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4 — PV Design criteria

The following criteria’s were taking into consideration during the design

process; as a result contractor has to submit the best design solution.

Since the System will supply the electricity meter for the whole Building:

The available areas that dedicated to install the PV system will be used in the
best way to maximize the system size; taking in the consideration that the PV

system will not affect or deactivate any existed facilities over the building.

Contractor has to use galvanized profiles that will be installed. The profiles

will be fixed on a concrete ballast/columns.

The System life time will exceed 20 years, the mounting structure will
withstand the worst external conditions; the structure will withstand
140km/h wind speed, 0,5 meter of snow loads in case if ever snow in

Jerusalem.

We take in consideration that the system should appear to viewers in a
good way.

The system simulation accuracy will depend on the accurate data of the
location area, climate, surrounding objects, and solar irradiation; take into

consideration metronome values for the geographical location, the
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surrounding buildings and the horizon were taken in the design because of

their huge effect on the system output.

The distribution of the strings to be designed in order to make the system as
symmetric as possible, also shadow effect shall be reduced by the way of the
string distribution. The strings shall meet the MPPT range of the inverter and
the temperature effect. The strings shall be labeled clearly for the

maintenance.

The electrical components shall be grouped together in areas as much as
possible, in order to make the maintenance easier and to protect them
carefully from the external conditions, an essential criterion is to make the
system safe for the people; any dangerous component will be protected and

labeled.

Take into consideration for the installation, a structure with a landscape
Module orientation, which was the best way to achieve the most power from
the given Area, and it’s tilted with 10° degree using galvanized rails with row

spacing distances mounted with screws.

Take into consideration also service passages and areas to enable the ease of
maintenance and system cleaning as well as in case of fire (safety measure)

were considered in the PV system layout design.

Component and Equipment Selection

Material selection is an important key in achieving the design lifetime of the
power plant. Materials are selected to withstand exposure to an outdoor
environment with large temperature swings, rain and other moisture, wind-
blown dirt and debris, galvanic corrosion, and UV degradation. This system
will provide different key parameters and status indications. The plant design
and execution comply with all applicable relevant standards and quality,

including local standards, grid connection requirements, and other codes and

¥ - VPR - W— K
adWiayisg
E) - .
B 05 -03- 20
Aslall p 31 gl Aalall 3,031 7
35S 0 Silellaaldl 5 )30




clllidl J a2 obaad) ansil

regulations. In the event of a conflict between the present design and a

relevant law or regulation, the relevant law or regulation will be followed.

PV modules

The present design requires high quality, high efficiency PV modules Solar
cells. Crystalline technology offers the best balance of overall performance,
reliability and value. So according to these criteria we will choose Sunerg
mono PERC high efficiency SHINGLED 660 Wp from one of the largest PV
Models brand “SUNERG”. Tier 1, grade A.

Catalogues and data sheets to be approved prior to import .

The loss of the output power to be less than 10 % in 10 years and less than 20% in 25
years

The module is certified by IEC (IEC61730) including other certificates;

* EC61215/EN61215

* |EC61701

* DINEN 60068-2-68 LC2

Inverters

The inverter along with the PV modules collaboration is the most important
components in any solar power plant. The function of said technology is to
convert the direct current (DC) generated in photovoltaic modules into
alternating current (AC) suitable for the low voltage alternating current. In
addition, it is an intelligent system manager, responsible for yield monitoring

and grid management.

They can be directly integrated into all grids and are characterized by a
particularly high efficiency and comply with the Grid required standard. The
inverter choice is very important issue in a PV plant because (even if its

economic value is not so important) the majority of the problems arise from
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the inverters, for this reason the present design foreseen the use of one of
the top inverters in the world, especially for performances, reliability and

service. According to the present design foreseen we will use string inverters.

The chosen String inverters in Option A, are the FIMER inverters and from
Power-One’s String (designed to serve residential/ commercial photovoltaic
installations). These inverters shall be the specifications of FIMER required

in the tender; with the maximum efficiency (nmax) is up to 98%.

These inverters include high voltage protection (surge arrestor), with
integrated fuses, AC & DC switches and different types of protection (reverse

current protection, fuses) with transformer less operation.

Catalogues, full option with protection boards, data sheets to be approved

prior to import.

Grounding System

Each array structure of the PV plant will be grounded properly and all metal
casing/shielding of the plant will be thoroughly grounded. Contractor to

ensure that the earthing system measurements is withing the acceptable

range with JDECo.

DC and AC Cables

The DC cables are Single core flexible cables, suited for photovoltaic and solar
system with cross linked polymer insulation and halogen free casing. The life
expectancy of the cables is tested for more than 25 years. Anti-rodent armor
in galvanized steel wires braided to with stand up to 1800V and operation

temperature up to +120° C and short circuit temperature of 250°C.

The AC cables are Flexible or rigid power; cable for fixed installations not
propagating fire and with low corrosive gas emission. For the criteria listed

above will be SPAIN made selected as the origin.
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Voltage drop not to exceed 2% .

5701010. SRR500, ZZ-F (AS) 1X10 ROJO R500

All external cables will be installed inside galvanized cable trays, and they will

comply with international standards and JDECo standards.

MCBs, MCCBs, and RCCBs

All circuit breakers used in the system are from a reliable manufacturer,
which are well known for their excellent quality and longtime service. Those
circuit breakers are suitable for domestic, commercial and industrial

applications for protection against over-current and short circuit.

Solar Radiation and Temperature Devices

The temperature of solar modules is crucial for their output, because the
output decreases by 0.43 %/K with increasing temperature. Therefore,

monitoring the temperature of the modules is important.

Data logging and monitoring system PROTESA- Italy or equivalent

Since we used Power-One Inverters, the best data logging system to be

chosen was the PV-AECEVO from Power-One too.

PV-AEC-EVO is ideal for data logging Power-One inverters and acting as an
internet gateway when analog inputs for weather sensors or digital inputs for

pulse counting meters and status inputs are also needed.

EVO can also satisfy the need for generating impulse signals, status signals,
or relay outputs.
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