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Governorate.

Terms of Reference (TOR)

Design, supply, install, testing, and commissioning a
hybrid solar photovoltaic energy system with net
operational capacity 75 kilowatts (DC) during the day.
The electrical generator located at the hospital or
public electricity is connected to the system to support
the operation process, also that in the future its
electrical capacity can be increased to 100 kilowatts
when adding other solar panels, which means taking
into account, but not limited to, the size of the cable
transmitting electricity from the panels to the inverters,
along with any other considerations that may
contribute to expanding the solar energy system
without making any change to the main cables or
collection boxes.

1. Introduction:

Caritas Poland (“Donor”) is seeking for proposals from
qualified companies (“suppliers”) to design, supply,
install, testing, and commissioning a 75 KW( DC)
during the day solar energy system for the Yemeni
Swedish Hospital for Motherhood and childhood, Al-
Qahira District, Taizz Governorate.

This document outlines the Terms of Reference (TOR)
for this project. These TORs define the scope of work,
required qualifications, and other essential details for
interested Suppliers.

. Project Description:

Design, supply, install, testing, and commissioning of a
75 kW (DC) combustion solar-electric hybrid system
the electrical generator located at the hospital or public
electricity is connected to the system to support the
operation process connected to the grid (or off-grid, if
necessary). The system must also be designed and
approved according to all local and international factors
and their choices, so that it is installed above the
ceilings of the final floor of the Yemeni Swedish
Hospital for Motherhood and childhood.

The system aims to reduce dependence on traditional
electricity, reduce the use of fossil fuels, and generate
clean, environmentally friendly renewable energy.

Scope of Work:

The Supplier shall provide the following services:
Site Assessment: Conduct a detailed site visit to assess
the suitability for the solar power system installation.
This includes evaluating factors like roof strength,
shading patterns, and the existing electrical
infrastructure.
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e System Design: Design a 75 kW net operational Juli @l 5 SLS 75 3 o8 Apunads ABlla allai mpanal ;alall) aacal
capacity of solar power system that meets the Client's oataddl mian o 3l 5 a0a ) Badtall Agall cilillaie b ddla
specific requirements and adheres to all applicable local | sl g sigaae paad Gl Gadaly ey Jsaxall 4 5all 5 dalaall
and international standards. This includes specifying the Aalail 5 40l Sl SO 5 ol JSLa 5 GluSlall y el
number and type of solar modules, inverters, mounting SOAY A5 pall il gSall 5 48 all 5 Alanl)
structures, and other necessary components.

e Performance Analysis: Estimate the annual energy Z il AUl 4 gadl 28U 4 g8 Sl 085 pelay) Jalas
generation potential of the proposed system.

e Equipment Supply: Supply all necessary equipment QA 3 Lay calaill A DU Clanall mren ) 58 1chliaall by 68
for the system, including solar modules, inverters, Aadail 5 LK) 5 il (KL 5 lallal) 5 Anaadl) Cilas )
mounting structures, cabling, and Protection and o e g A pall g dglaall
monitoring systems...etc.

 Installation: Boa o as U S . e

Perform a professional and safe installation of the solar 145 Al AL iﬁj\i‘ilﬁ\ﬁi ii‘m—ﬂ !;

power system according to the approved design and
industry best practices.
Commissioning: Conduct a thorough commissioning | gesa <& aUaill Jae Glaval Alls Qi didae ¢l ja) jJaddl)

process to ensure the system is functioning correctly and 1Y) i) o paan dulig
meets all performance specifications.

e Training: Provide training for the hospital personnel on Al Jasdl) s Llpall il sl il Cuy pail) anni sy il
the operation and maintenance of the system. Al Llpa s il A8 e Caagiall adial

» Documentation: Submit all necessary documentation, prena (35 D 8 Lay o D) 5 pan anlus 13 g30)
including system design documents (specifications, bills ) SAal 5 (e sas )l 5 oSl Jglas cciliual gall) Uil
of quantities and drawings), calculation notes, lilanall 5 culanall Ao 5 Al
equipment manuals and warranties.

o Warranties: Offer comprehensive warranties on all rbilal)
supplied equipment and workmanship. al) 33 ga 5 83 ) sall Cilarall ppan (Ao ALald Clilanza o

Site cleaning: Must remove all waste generated during
the installation process and leave the site clean.

4. Supplier Qualifications :

o Proven experience in designing, supplying, installing,
and commissioning solar power systems of similar
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capacity.
. Pogses?relevant licenses and certificates to install solar | “~edl) 28Ul sl Co il Alall @iy Glalgdll 5 (] i) A3
energy systems such as: i
« Certificate of practicing the profession. Agall Al pasiled o
o Commercial registration. il daddl e
e Tax card. Agp pall 8l e
e Zakat card. Aol ddbll e
« Insurance card. Al 8Ll o
e Contractors classification certificate. ol glie Caiatidales o
o Strong safety record and adherence to industry safety Acluall Ladls julaay o) 5V 5 s 8 4D Jas @
standards. Y leda) s ALl aa ) i e 500 o
 Ability to provide financial references and
demonstrate stability. . i
5. Submission Requirements: ] i) Sltha
Interested Suppliers must submit a proposal that el L (el el (paigall () sall (e
includes the following: Asall) A8l LS 53 G5 puad) 5 A4S il Cay a5l
« Company profile and experience in solar power elly b Ley oz yiltall allail mpanall a3 Jacda (S (0 0
installations. 1Y)l paai g il KAl Clial ga
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Detailed technical proposal outlining the proposed
system design, including component specifications and
performance estimates.

Project timeline for design, procurement, installation,
and commissioning.

Breakdown of all costs associated with the project.
Health, safety, and environment (HSE) plan.

List of references from past projects.

Selection Process:

The organization will evaluate proposals based on the
following criteria:

Technical qualifications and experience of the Supplier.
Proposed system design and performance.
Specifications and quality of the components.

Project timeline and cost competitiveness.

Compliance with all TOR requirements.

. Time line :

Deadline for submitting proposals:

[15.08.2024, 3:00 PM]

Proposed start date for the project:
[25.08.2024]

Project completion timeframe: 8 weeks.

. Contact Information:

For any inquiries regarding this project or the TORs,
please contact:

Name of Contact Person: Caritas Poland — Yemen office
Email Address: tender_yemen@caritas.org.pl
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General Conditions: rdalad) Jag )

1. The contractor must visit the site and assess the A 5 el adl 5 (ya 3R 5 a8 gall 3l 5 J el Sle gy 1
existing conditions, study the heavy loads phases | s 4l Sl COUSH asdy cdaall J8 A&l Jlaa¥) Juad
before implementation, and inspect the electrical | Jslall pass Ll oy (Al Basnsall @5l Glagl
cables and distribution panels. as well as the sas Aaaldll FIY) adge Gl Gale JS s il
location of solar panels and the control room and Lgad DA gl 5 oSall 48 2
any interventions required.

2. The contractor should consider the site's Cun (e a8 gall Da e V) Gy 330 of J5ad) ey
condition in terms of obstacles. External cables A0V g8l Q) g8l Jaly A Al SOLSH ja g g g (33 g2l
should be placed inside steel conduits (tray Dl sa JAky Al ) 5 SN (18 JasS )
cables), while internal cables and wires should be | sieall Sl s cua alaie JS& Ganl ol i 5 lindl
organized within plastic conduits and white Jaall J seal 5 a8l
trunking, as per the instructions of engineer and
best practices.

3. Al standards supplied by  well-known | J& (e & 5 piall ula) clillaial aes 3,55 &3 Of o
manufacturers must be universal, high quality, | sl is0 Alle 3 Gy cpysedin Gualle (paiiae
compliant with first-class standards, and testing | <3 Jads s Joie Cl o jla (e HLid) 3algdi g Badins yulaag
by independent third party independent | el s COLSD gl AN 5 dpsadd) 1 IV | eas Gad s
certificates required. All materials Solar panels, Lo e 5 A0 Sl il sl
inverters, cables, circuit breakers, and electrical
panels must be supported by full details and
data. Compliance with its design must be adhered
to by the engineer, and any product that is not
strictly certified will not be accepted.

4. The contractor must submit a detailed study of | i .. @A (el Aduaii Ay a8 Jlad) ey |
the offer that will be presented, including detailed | diuxgll o gu )l cany < Liadill sl Jglan Jubs
BoQs for each item, engineering drawings for the | ¢l ,a¥ Lein L adall ¢l jae a3 5 dpsadl )Y a8 gal
locations of the solar panels and identifying the | uaadl Sl dampa il e g 5 Cadaiill 5 Blpall Jlac
service corridors between them to carry out | Aediwall Laall adadll ASLeudl 5 ¢ gill Apsedl) = JU Jalal)
maintenance and cleaning work, as well as | S5 Lslhaall Ssall apen JLisls aluds uS iy
illustrations of the iron structure carrying the solar | <SUU a8l se (& 3l sall Ji 5 dibu 2l 4 3] 5 diaall Jlec)
panels, type and thickness of the iron parts used, | G2l 33le] s 4l e Sl SO 5 olall ol 5o 5 ) 55 Jia
supply, installation, delivery and testing materials, Aanadd) LUl ) c..l.;\%:d\ i Gang LS d‘ﬁ U‘..le LS
as well as all civil works, concrete removal, moving ?ﬁm“"b “f"fﬂj “"‘3’3 d’&‘n.;;; “‘m“ﬁh ‘;\ ML“‘YL'
obstacles at installation sites such as water tanks 4_\_‘1_,)451\ SO Jie daall o8 )y el ! d"‘"“f”
and electrical cables and reconnecting as before. el s aall ol sl il wké: ij:j
Waste must also be transported to designated el o
areas. In addition, the contractor must supply,
install, repair and operate anything that may be
damaged during work, such as electrical cables,
telephone lines, water and sewage pipes,
according to the instructions of the supervising
engineer.

5. The contractor must adhere to the third party | i Lad CIE) Goplall 8 &) 5 Joliall e gy
report regarding tests of inverters, solar panels, | <3Sl 55 yilall adal @ 5 Aadl) C\;Y‘)!\} GlSladl ol Hlialy
circuit breakers, cables, etc. According to Lo Jsenadl pulaall g cla e
applicable standards.
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Special technical Conditions: sdaldl) 4dl) Ja g )
1. Project name plate: 1p g pdall Lol da gl |1
e Supply and installing of a metal nameplate for the | Ol (Gies) g sdball iane pand An gl S Jiy 2)55 @
project (two sides) in Arabic and English upon (2.5%2) almls 3)dle @8 gall 23l Nie 35 5laV) 5 A )
receipt of the site directly with Dimensions 05855 ale 5 oy (i) 2,5 dasladl ol sall kel yie
(2*2.5) meter the diameter of the side pipes is A il o Al cudli oy «ny‘ e sllaia
2.5 inches, with 5mm thick, covered from above 5 geluis s (0.6070.60"0.60 ) Skxsls a )¥) s
and the plate is installed on two concrete e 1.2 pa)¥) e Al @l i ala 12 5l Ell
foundations underground with dimensions gl larlaty Sldaal gall o plall ¢ LA “:-‘5933
(0.60*0.60*0.60) m where the panel must rise Al
from the surface 1.2 meters and is installed on
the public street according to the drawings,
specifications and instructions of the engineer.

2. PV Modules: )l cldal e 2
e 61730-1:2016 Ed.2, IEC 61701:2011 Ed.2, IEC TS | IEC AUl culaledlly ol gall 7 5lll 3 865 o)y @
62804-1:2015 Ed.1 Cell type: Monocrystalline N | 61215-1:2016 ,Ed.1 ,IEC 61730-1:2016 Ed.2, IEC
type or Gallium doped P type. 61701:2011 Ed.2, IEC TS 62804-1:2015 Ed.1
e Module efficiency > 22%. %22 e J8Y sl o
e Minimum performance warranty 10years (%90) < sis 10 5 (%80) 4w 25 ela¥) Glaa @

(90%),25 years (80%). #1500 1Y) ol dea @

e System voltage 1500V DC (IEC) e ool bl @l o) sled e Y L) e sy e
e Modules dimensions must be suitable for el o) dumy A1 Lo S i ) 38 sl lalisal)
available roof and ground limited conditions of oo JBY sl e b i 215 (e de sana IS lanY)
minimum: string Vmp >2 500v, all modules &Gl el fide seae IS 0S8 o) 25 vmp500
connected in one string must be same installed in oY) Ol g A5l 50 (i g @ sall (s

same place with same tilt and azimuth angles. Isc 25 @l (ouSall il dasi e Ml 5538 o

e Max series fuse rating 2 Isc. Ge JBY sl IS Adadll 5 58l Cmy s sally gl Janse @
Aanl! 3 yaall

e Positive power out tolerance

e Minimum permissible dynamic/static mechanical
load 5.4 kpa /2.4 kpa.

e Temp Coefficient of Plax >-0.29.

e C(Class A as per Application Class as per IEC 61730.

e Fire rating IEC Class C.

e Junction box ip68, Thermo-plastic, UV resistant.

e Module frame anodized aluminum.

(FL) i) daidly; il SolKud) Ll Jesi e
.kpa 2.4 /kpa5.4

0.29-= zslgolall delxall @

Class A as per Application Class as per IEC 61730 o

Fire rating IECClassC e

ip68 z!s¥ by Bsbadflenin ) o

anodized aluminium (s & suas 7 lll jal JSua @
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. PV Cables:

PV cable must meet EN 50618 / IEC 62930 standards

XLPO 1.5kv DC.

Maximum loop loss from PV modules to Inverter

must be <1.5% for all strings.

PV cables termination must be made with properly

crimped lugs MC4 and glands.

PV cables must be laid through HDPE (DWC).

The occupancy rate of the pipe space does not

exceed 40%, so that the remaining 60% of the space

remains free.

PV Cables interconnection of modules of strings

must be properly tied to module mounting using UV

resistance cable ties.

. PV Combiner Boxes:

Required standard IEC 60529, IEC 62262, IEC 60695-
2-11, IEC60947-3(for MCB), EN61643-3(for SPD), EN
50521 (for solar pv connector).

Each CB with minimum 3 inputs, 3 outputs, earth
busbar, 3 MCB 32A 1000V DC (IEC60947-3), 3 SPDs
1500V/40kv (EN61643-3), interconnections, 6 pair of
MC4 for PV cables inputs/outputs, and 2 of cable
glands for earth wire input/output.

Dust and water proof combiner box ip67 metal
enclosure or made of UV resistant, fire retardant,
thermoplastic material must be installed.

PV cable must enter box and outbox through MCB
connections.

32A 1000V DC MCB IEC60947-3, and 1500V/40kv
SPD EN61643-3

One spare input output terminal along with a
breaker and lightning protection for future
additions.

. Electrical cables:

e |

All AC cables must be sized and provided according

to IEC 60364-52, IEC 60228 2023 & IEC 60502-1
specifications (voltage rating 1.2kv).

The works including PVC ducts, hot galvanized cable
trays with covers along the cable routing.

The cable section must withstand at least 135% of the
current, taking into account influencing factors such a
temperature, number of cables, etc.

i) oY) eslils

( EN A,V Cleal sall s dpwalll #5091 @OLS
.50618/IEC 62930 ) XLPO

SV Jana s 21 sIY1 le 7 sansall 88l il

%1.5

AulS med e IS (S o) g O3S G pla
.(DWC) HDPE _n) 30 e 235 ) Y1 &30S

Bl A5 Cuns %40 o 25 el sal) s Jad s
Anald %60 Aablull

JSel) ae aal gl e sanall 8 &) Y1 G oyl LIS s
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:cbﬁ‘i\ e "’241.'»4 4

[EC :Jedii Janll 4y glhaall 4y ) oY) Gunlall g chlaial gall
60529 ,IEC 62262 ,IEC 60695-2-11, IEC60947-
3(for MCB), EN61643-3(for SPD), EN 50521 (for
.solar pv connector)

Ja1ae 3 pmy (3 s2ba IS JBY) e aaend (Gaalia S 53
earth busbar, 3 MCB 32A 1000V DC z_%< 35
(IEC60947-3), 3 SPDs 1500V/40kv (EN61643-3),
interconnections, 6 pair of MC4 for PV cables
inputs/outputs, and 2 of cable glands for earth
wire input/output.

Dbl el i Guabiall dlaa A )0 (585 ) oy

dpidne 3ale e el iy O a5 ip67 e JBY Ay sk i
Joaudill (368 AndY) 55,0 al) Jaatisala (sl lacall G glia
BV e R 25 da slaiall aal S8Y) jeall Jlsha

Agen 5 ol L) 1 e i s ) ) e sena S

e 15l Ao sane o SS) Loy maY) (33 siie 30 e
A 1000V DC MCB IEC60947-32 (3a) 5 adald 3 (55! il
3, and 1500V/40kv SPD EN61643-3

bl ae Ll 7 jde s Jaae (B 53ka JS (A el () o
bl ALead e gm dles
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Al sall il sall pe (381 555 ) cangy OIS alaa)

IEC 60364-52, IEC 60228 2023 & IEC 3ixall
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()]

Cable size meet the average voltage drop in the
cables be limited to 1.5 % of the rated voltage.

cable must be size to meet short circuit withstand
capability.

All cables must be place on the cable tray with
thickness not less than 1 mm and galvanized
holders/legs not less than 20 cm height with a 2 mm
thickness 10 x 10 cm galvanized steel base above
silica stone. with all accessories and angles supports
for the routing of the cables.

Temination must be done used proper legs and gland
using prober tools.

Cable sizes must withstand electrical contact.

For indoor cables, PVC or XLPE and PVC sheathed
single or multi-core copper cable shall be used.
Outdoor cable only XLPE must be used have UV
stabilized outer sheath.

External cables should be placed inside cable tru/nch
or steel conduits (tray cables), while internal cables
and wires should be organized within tray/trunks or
plastic conduits and white trucking, following the
engineer's guidelines and best practices.

. Power Condition Unit PCU/Hybrid Inverter:

Power condition unit PCU/ Solar PV Hybrid Inverter
rated power 120 kw.

AC output for back up load (380/220v-400/230v
50hz) rated power 120 kw, peak power 1.5 Pn.

AC grid (input/output) (400/380v 50hz) max pass
through continues power 200kw.

The inverter is preferably two with a power of 60
kilowatts, to cover the capacity of one. inverter with
a power of 120 kilowatts.

Built in ATC with input terminal for generator
380/400v 50hz max pass through continues power
200kw.

Support AC coupling with grid tie inverter up to 120
kw.

Support smart load output AC 380/400V 50hz with
separate output terminal up to 120 kw.
Charge/Discharge power 120 kw with peak
discharge power 180 kw for 10 sec.

Built in 12mppt/24DC inputs each mppt max.
working current Imp 36A and max Isc 40A.

MPPT working voltage 200v-850v with max. Voc
1000v.

Protection class IP 66 or greater.

Minimum warranty 5 years.

=8l e JBY) e %135 deaty o)) aag JISN adaia e
e 55 pall Jie s Jisall dal sadl Hlie V) Cpmy 33Y) ae e
Rl

B_mail) 3l Jead 5 380 Gulie JSI ans (5555 o) cange

(thickness not less than 1 mm and galvanized
holders/legs not less than 20 cm height with a 2 mm
thickness 10x10 cm galvanized steel base above silica
stone).
e IS 33 i e Loy 5 0l oy LS il k)
Ak S s sl aladiuly
LSl Gl Jaai () cangy COUSD sl
PVC 5 XLPE sl PVC alaivd caag cddalall Sl daally
XLPE aladial cany 31 i) 3aasia ol 53 jall dpulail) 3K
GBsh AniD e o A Cdle ae haid s jlal) JASU
el sa ol UKD (8 aia JATs A LA COLISY aia g g
LY 5 S aadati g Laiy oz ool CBUS) 2,3V 58
gLl e celian ASaudly <l g i Gle Jals a0
ol A sal) il gal) Jamdl 5 o il uaigall culals )
e
1 AAN
«053220/380- <l 58 230/400) Stall = A1 23 55 2¢a
L0558 10 820 & SIS 180 5 ¢ Arii 5 51 120 (i 50
Aalall Ly 5eSH (g uSlall () ) (zoA01) 5 Jaall
1S 200 L will 338 sl (58 50 52 380/400)
Ol 23 5 5LS 60 558 5% O iEY))
(35 230 Gl 56U 120 858 ) Jalay Cumy il i ya3)
LSV 50HZ 400/380 Al sall by ae ATC plas e
JSdy @l 5LS 200 oo JBY Sleadl e ALl ) i3 50
&g sLS 120 4dlal 3,38 on grid oSle o) B acd
z 05« &e AC 380/400V 50hz 483 Jlea™ = j3s acd
Ll shS 120 338 ot I Jaa¥) z 3l e Jaatia
180 (s 5l ) Allla e il 5 1S 120 G /o)
L0510 3aal @l 55l
Jix% 24 5 Jatic mppt 12 222 mppt &l alas mete
<l 58 200 Ja-dll > mppt Imp 36A 1SC 40A. JS 5DC
.1l 68 Voc 1000 (bl 2n il 56 850 -
ST 5l 1P 66 dleall 4
)i 5 Glacall oY) asl)
A ) ae Juaty) S s BMIS Jlai) 2lia (ppanial cang
iy HSI) Ll sl aSaill 5 48 yall Gpanal oy O cany
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e BMS Communication ports and communication dalall 4G () el yeSH paal ade Jlaall CT (el oy @
cable with battery must be included. ety S aa

e LCD local Monitoring and control must be included. ) siall gl il day ) clllaie fpaai g e

e Self-consumption CT with communication cable Ay Jaad S ey e aSail) 5 48 yall 3 el Cpaicny @
must be included. .G.45 LAN s Wireless

e Parallel Kit must be included. O Jana il lillie aea g Juseill g A pall g oy )l a0

e Wireless, LAN,4G remote monitors must include. A gall e Jleadl s dalall el eSl 5 Sleall s 2 I¥ 5 Sleal)

Al Clal gall Caa Jalia¥) 3 S

7. Electrical installation of the system: sl Aty el by AY 7

e All electrical protection devices, and boards must be | 25Kl Tk 2l 5 Zleall #1511 55 jeal paen 0sS5 Of any @
done according to IEC 60364 2019 (Electrical IEC 60364 2019 (Electrical Installation for (s
Installation for building). (sl 4L Sl S i) building)

* ACdistribution boxes must be anti-corrosion metalor | jxall o jlie Gare (e 23 jiall HLll a5 58 Gaabia (5S5 Of oy @
thermo-plastic IP67 DIN rail ip67. ip67 DIN o= J&Y dles da 33 ) all Sindll (e )

* At least one spare MCB, MCCB, Fuse must be | (&, p all i, 2 2l 23 i) Sl Aalall SPD Cilas s e
installed each panels, boxes. IEC 60364-5-53 2019 jlxall

e ACSPDs must be class 2 install according to class 2 as %150 Jasi e 5,005 ) ing Al Al 5 Luld) Sl @
per IEC 60364-5-53 2019. e g el Jlead alial w\ e B e

e Copper busbars must be sized to with stand 150% of
max connected load. At least one spare MCB, MCCB
must be installed each panels, boxes.

e MCBs, MCCBs rated capacity must be 125% of rated
power.

Cllaall glsil e g5 JS e Adlal dadd S5 gy e
JEY) e 2a) s MCCB 5 SPD, FUSES , MCB Jad 45l <!l
Bsduaydad K
&2 MCCBs 125% 5 MCBs 4 33all dadl ()55 0 cony @
. . 25 aaal) 48al)
e MCBs, MCCBs must install according to IEC 60947-2. .
e All metal parts must be connected to earth system | - IEC 60947-2bnal sall Liske MCCBS 555 2 <MCBs @

and work must be done EN 62305. Y il Alaie a1 51 e (S u‘ 2 e
.EN 62305 zsaa JSG Jaadl & o) g

8. Earthing the electrical system and protecting it from :&‘J‘fn Q Alan g (b Sl pUBY 2 5 .8
lightning: Juas ¥ s A Y1 OGS 5 (il Gl ey Jeadl @

e The work includes copper rods, ground cables, g ) )l Juee ] el ltlaiall 48, 5 dalisy)
construction work, and the rest of the requirements, el Uil dglea 5 Y gaall 5 il S 5 Al
including the work of earthing the solar panel frame, the 2l 20 his e 1.20 oo Ji Y Jshy palad Ll e
installation structure, transformers, and protecting the by Jalall e SLEAY) B jia il sa Lo i) cua o
electrical system. oy JLEaY1 8 jial gaa el S 55 (0.20.3%0.9)

° aC?jriJ:;re;:(ric\)Afn;g ::\nls:gth of not less than 1.20 meters and i Aiana U 53 e sl (35S0 mujy\ G5 (50*50)

e (Casting concrete cement on the sides of the test pit from Qj{} ele (1.5) gluall o5 ol (3) o5 s (3.573.5)
the inside with dimensions of (0.9*0.3*0.2) and install an ds¥) ¢ Dlea SO e Jas ge paS (20) Jstais Y slaall
iron cover for the test pit with dimensions of (50*50) cm JSaells a5 oy A galia Ji (oo ulasl) Taall dliae
above the pegs. The frame consists of metal corners | o4 LS cae 16 Uilie 2a)y JUS Bk (e Ll sae (A el
measuring (3.5*3.5) cm and (3) mm thick. The sheet is (1.5) e 16 lie JASH Aaaly Al jeS) claxall (o 58
mm and the weight of the cover does not exceed (20) kg Sl il Al Hde i 6 Pl Asa Gelsa Claile o

with paint on three sides, the first is anti-rust (silver based) el falat S« Aliie - .
with a locking nut. It is connected to the metal structure at (oA Cliale s Apulad SIS O3 g

several points via a single 16 mm cable. Electrical | Sobuas 4S5y Anane juul se Jadd 4L 5eSll JeeV) @

equipment is also connected. With hole for 16mm cable. el sl g SIS S ua il 5 203N 5 (58 JuS) LK)

2 U e Sasall (e s e 5 Al Jlae Y5 day ) Ciladia s
o lhd) cilial sall en Jaall ety




caritas rowo

Appendix No. 1
ToR for construction of solar panel system in the Yemeni-Swedish Maternity and Child Hospital, Al-Qahira District, Taizz
Governorate.

e 6m high atmospheric lightning arresters' rods installed for
foundation concrete with separate ear bars, copper cables
and other accessories.

e Electrical works include metal and plastic pipes, cable
tracks, pendants, connections between cables and pipes,
fasteners, construction work, and other supplies
necessary to complete the work according to the
required specifications.
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9. The iron structure that holds the panels org;o

metal roofs:

The panel mounting structure is installed on the

roof of the hanger for hospital.

All major components of the mounting system

must be made of anodized aluminum.

Main components include rails, shelves, columns

and supports.

All small components of the mounting system

must be made of stainless steel. Small

components include: screws, clips.

Structure must be install to allow easy

replacement of any module.

No welding of structure be allowed only bolted

connection must be used.

Each module must be earthed by using stainless

steel bolts connected in module earthing points.

The structure must be grounded properly using

maintenance free earthing kit.

Any damage to the roof of the Structure during

the process of installing the Mounting structure,

or any necessary dismantling of the Structure

roof to install the Mounting structure, must be

repaired and replace the old plate with a new

one, and securely install and close it so that it

does not allow water to pass through.

If t the weight of the power system on the

Structure roof causes a settlement to the

structure, it must be supported by steel columns

of the same section as the installed columns, and

Installing them in the middle of the Structure

frames, including concrete bases and columns,

and everything necessary for the process of

installing the steel columns with the same

dimensions and specifications.

e Minimum wind speed withstand of the structure

>150km/h

e Each module must have connected to structures
by using 4 bolts 10mm.

e Minimum diameters of all bolts used in structure
is 10mm.

¢ Fasteners and washers must be stainless steel.

el AA_ L e |
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10. System maintenance tools and training :

¢ Training the hospital’s maintenance and operation
workers on how to operate all components in the
project, including operation, maintenance, monitoring
and control system. It should also include the
provision of all necessary tools that may be required
for maintenance and training purposes (maintenance
kit). The tools should be delivered to the staff at the
hospital site after the end of the training course.

» The tools must contain the following:
e Portable pump (1200 watt) for solar panels
clearing No. (2) with (3) connecting sockets
distributed next to the panels be moisture-

Dbl s gl Ol g .
w@(z)JM\a\)nooajkkgdmajﬁwjym .
A sh il Ao glie (S5 21V ey e g0 Jiasi Guilie
(3) 2

resistant.
U Une las da > ol Cadait 3
« Solar Panel Cleaning tool rubber tip, soft brush No. Pl s gl ol g gl m.u *
(5) (5) 2l el &._|}..u\j

e Electrical electronic measuring device (Ammeter)
multipurpose FLUKE or Equivalent No. (2).

¢ Full tool box (200 pcs) with different tools and
varies sizes (Top Tools) or Equivalent No. (1)

e Aluminum portable ladder not less than 4 m with
high quality No. (1)

11. Fire Extingushing:

1000 &alsill (bl (il )2 V) 2aeie (Jb xS (ulE Sl @
Jbes g 255 degidly uwl 1000 L s
(2) 23l alslaile ) FLUKE
(k8 200) 4ih xS Glae Glo (gsing Alia Gsua @
Ll o) (Ual 55 o 58) B jlaa dpe g8 Lulial) dalisa ¢ ) 53l

_(1)3;:1\
(1) 22205 e Ao 65 53 Jia 4 e JL Y p iYWl Bl e

gall alldh
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* Fire extingushing dry powder, size 6 kg with a Y e ot Jlasal) ae Judil) 4515 a8 6 (5 sanse dlila @
warranty of at least two years and all necessary No. (4) da=l e)-x,,u e g
(4). Jac 5 Cpis e g aa€ 5 A 580 sl 36 Sle dak o

e Fire extinguisher Co2, size 5 kg with a warranty of at
least two years and all necessary No. (4).

12. Control Room Construction Works:
¢ Raising the current ceiling from 3 m to 3.40 m, so that
it is made of reinforced concrete, and doing

(4) 2l o 5be S

alal) A8 at A lay) Jlas¥) 12

4 sladl) Jlee W1 2818 aSaill 43 e Juabisale Y deadl Jady o)) o

pand) Y Q) s e

everything necessary to complete the work. Aaluall Abu Al aladiuly 3{-40 He3 o dalidiad, o
¢ Plastering works. A daSl e daall el o 5lle S d“{
e Electrical Works. ol Jleel o
e Semi-gloss paint for walls , a primer and three faces , Adall Jal AL HeSlh JleeY) @
with pasting and sanding, as the required color. e OsSe il g LA Gl jaall daal Coal ) e 28
e Moisture resistant paint for outer faces of control Ol my 3 jdiall g Ainadll xe Aa ol Ay (il aa
room's walls , a primer and three faces , with pasting o sthadll
and sanding, as the required color. e OsSa Ay gha a sk (,,5;33\ 3 jal Ao Al o aall las daw
® Supply, installation, testing and operation of a split air stlaall (sl as o AW 5 bl as g
conditioner, an internal and external piece, capacity of Jakad yi 81 Culiv o) o Cafa Juniiiy JUd) g S g8

1.5 tons with a switch. It includes supplying, installing
and extending copper wires, plastic pipes, trunks and
all supplies, connecting it to the electrical outlet and
completing the work completely in accordance with
the technical specifications and instructions of the
supervising engineer NO. (2).

)5 Jadi s Ul e (a 1.5 838 ddaa A dadad g Al
Sl 5 A sl sall 5 dpuilail) ALY paai s S iy
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