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1. SCOPE OF SUPPLY OF RANT AND INSTALLATIO N SERVICES

1.1 Introduction

The Government of Kenya has pledged to stimulate economic growlthaelerate job creation

to improve the economic wellbeing of Kenyans. Among the many interventions to achieve this is
expansion of the power distribution system to be within reach and thus enable more Kenyans
connect to the grid at affordable cost aedde initiate economic activities at the mie@nomic

level. Mini grids and standalone systems are considered as a solution where grid penetration
remains limited.

The Kenya Offgrid Solar Access Project for underserved cour(le®©SAP), financed by #h

World Bank and implemented by the Ministry of Energy, Kenya Power and Lighting Company
(KPLC) and Rural Electrification and Renewable Energy Corporation (REREC), aims at providing

a comprehensive suite of investments to provide electricity services to households, enterprises,
community facilities and boreholes.

KPLC will implement Stand Adne Solar Photovoltaic Systems with Battery Energy Storage to
support the provision of electricity services to community facilities in remote arfémgs.
community facilities considered in this componenttdealth facilities, Hucational facilities.g.
Secondary schools anddministrative Gfices e.g. Assistant County Commission¢ACC)
offices. A single contractowill be responsible for construction of tiselar stand alone systems

for each Lot Supply and Installation (S&I) Phase. The same contrattait provide Operations

and Maintenance (O&M) services for 7 (seven) years. Therefore, two (2) Contracts will be signed
between KPLC and the Contractor; one for the S&l Phase and one for O&M Phase.

General Scope

The project scopefor this assignment ihedes Design, Supply, InstallatipiMetering and
Commissioningdf 347 No. Stand Alone Solar Photovoltaic Systems with Battery Energy Storage
with 7 years Operations and Maintena(@©&M) services in the following3dCounties: Turkana,
West Pokot, Marsabitsiolo, SamburuMandera, Wajir, Garissdana RiverNarok, LamuKilifi
andKwale. The scope includesustomer connectioandinstallation 0f347 electronic prepaid
energy metergicluding earthingcabling to the meterbgxand limited internal wiring (as outlined

in Chapter5) at the customer premises well assauing statutory wiring documents.llfother
associated materials and accessories on turnkey basis for completeness tf b®pevidedy

the contractar

The project ispackaged irSix (6) Lots. Each lot shalbe signed aa separate works contraas
detailedin Table 1below:



Table 1: Lots and General Sope of Works

Lot Name Counties Scope of Works
KE-KPLC-417990CW- Turkana 1 Design, Supply, InstallatioriMeteringand
RFB Lot 1 Commissioningf Stand Alone Solar

Photovoltaic Systems with Battery Energy
Storagedor 86 No. CommunityFacilities
O&M services ér 7 years
KE-KPLC-417996CW- WestPokot Design, Supply, InstallatioiMeteringand
RFB Lot 2 Commissioningf Stand Alone Solar
Photovoltaic Systems with Battery Energy
Storagefor 39 No. Community Facilities
O&M services ér 7 years
KE-KPLC-417996CW- Marsabit Isiolo Design,Supply, InstallationMeteringand
RFB Lot 3 and Samburu Commissioningf Stand Alone Solar
Photovoltaic Systems with Battery Energy
Storagefor 43 No. Community Facilities
O&M services 6r 7 years
KE-KPLC-417996CW- Mandera and Wajil § Design, Supply, InstallatioiMeteringand
RFB Lot 4 Commissioningf Stand Alone Solar
Photovoltaic Systems with Battery Energy
Storagefor 63 No. CommunityFacilities
O&M services 6r 7 years
KE-KPLC-417990CW- Garissa, Tana Design, Supply, InstallatioiMeteringand
RFB Lot 5 River and Narok Commissioningf Stand Alone Solar
Photovoltaic Systems with Battery Energy
Storagefor 66 No. CommunityFacilities
O&M services ér 7 years
KE-KPLC-417996CW- Lamu, Kilifi and Design, Supply, InstallatigiMeteringand
RFB Lot 6 Kwale Commissioningf Stand Alone Solar
Photovoltaic Systems with Battery Energy
Storagefor 50 No. Community Facilities
1 O&M services br 7 years

= =

= (=2

= =2

= =2

= =

The Contract shall comprise but is not limited to the clearing of all working areas, quality assurance
management, design,amufacture, supply, delivery to site, unloading, erection, setting to work,
testing at site, commissioning and trial operation, complete in every respect and suitable for
reliable operation in the respective environmental and climatic conditions, incladoigr
adjustment of defective material and workmanship for duration of the Defects Liability period of
the equipment described in detail in the Specifications and Schedules. All works not expressly
called for in the Specification and/or Schedules butn@eessary for the complete and proper
supply, erection, operation and maintenance of the Works shall be performed and furnished by the
Contractor at no additional cost to the Employer.

1.2 Scope and characteristics of Stand Alone Solar Photovoltaic (SP8ystems

1.2.1 Design supply, installation, testingneteringand commissioning oStand AloneSolar
Power Generation Plants (SPGP) under Lot$ for community facilities in various locations in

Kenyaareas per Tableg1 7 below.
7



1.22 Scopeand characteristics of Stand Alone SPV systemsdarmunityfacilities are shown
in theTables2 - 7 summariing characteristicef the community facilitiesncludingDC Voltage,
Nominal AC Voltage anthe estimatedminimum capacity requirement®f:

A Solar Power Generation Plai®RGRP i.e. SolarPV Capacity(in Watt-peal

A Battery Energy Storage SysteBESS (in Watt-hours)

A Battery Inverter Charger (in Waljs

A PV Inverter (in Watty, for systems having 3kp/or more of PV capacity

A Charge Controlle(in Amperes)for systems having less than 3RWV Capacity
Bidders must meet the minimum capacity requirements or propose a higher capacity.

1.23 The winning Bidders shall bespasible for confirmingreviewingdemandand sizing data
checkingstatusof electrificationof the facility, pickingdistance othe facility fromexistingKPLC
grid as well amtherrelevantsite data during design stage

1.24 Systems having less than 3kM?V capacity shall contain a Battery Inverter charger and a
Charge ©ntroller. Whilst systems having 3k¥wr more of PV capacity shall have a PV Inverter
and a Battery Inverter Chargas shown in Tables2 Hybrid inverters can be permitted provided
they meetll the requirements stipulated @ause 4.6

1.25 Systems having less than 3kWV capacity shall have a DE/stemVoltage of 24V;All
the equipment i.e. Batterigiverters and Charge Controllers must be rated 24VDC.
Conversely, systems having 3Wr more of PV capacity shdlave a DC system voltagé48V;
All the equipment i.e. Batteries anuzertersmust be rated8vVDC.

1.26 Systems of less than 10/PV capacity shall be dfow Voltage Single Phase AZoltage
(240V AC; 345No. sites). Whilst systems of 103Mnd more of PV capacity shall be of Low
Voltage Three Phase Aoltage (41% AC; 2No. sites).

1.27 The geographical/locational details of the sites spread across vaadssob Kenya
including county, coordinates and facility typee contained iTakles 28-33 in Appendix 37
Locational Details of Sites

1.28 Supplyof materials necessary for connectingplogver generated to the commurfagility
including connection cabkendits installation for providing electricity service connection as per
KPLC requirements/specifications.

1.2.9 Installation ofhe pre-paid energy metefor providing electricity service connection as per
KPLC requirements/specificationshe customeprepaidenergy meteend MCB for customer
meteringshall be supplied by KPLC, but installed by contractdt.other meer installation
accessories (e.qeter box cablestc) shd be provided ly the contractor.

1.210 Carry out O & M Services on behalf of KPLC for 7 years g@er KPLC
requirementspecifications.

! Note the units of capacity are specified in Watts and notAwipere. Therefore, proposed inverters must meet the
specified capacity requirements in Watts.
8



1.211 Reliable Power supply tocommunity facilities on behalf of KPLC, includg timely
attendanceto complaintgbreakdownsto ensure regular supplo customersas per KPLC
requirementspecifications.



Table 2: Scope Details Lot 1 (Turkana County)

Minimum
Minimum Charge
Minimum Battery Controller
PV Inverter Inverter (for
(for systems Charger systems of
of PV (for systems PV
Minimum | Minimum | capacity of of PV capacity Nominal
PV Battery 3kWp and capacity below DC AC
Capacity | Capacity above) below 3kWp) 3kWp) Voltage | Voltage
No. | County | Name of Facility (Wp) (Wh) (W) (W) (A) (V) (V)
Nameyana
1 Turkana| Dispensary 1,500 9,379 1,500 60 24V 240z
Nakaalei
2 Turkana| Dispensary 1,500 9,379 1,500 60 24V HnNn=+
3 Turkana| RCEA Kasuroi Boy| 1,500 9,379 1,500 60 24V HnNt
Kodopa Mobile
4 Turkana| Clinic 1,500 9,379 1,500 60 24V HnNn=+
Teremkus
5 Turkana| dispensary 1,500 9,379 1,500 60 24V HnNt
6 Turkana| Loche angerengo 1,500 9,379 1,500 60 24V HnNt
Napalatui
7 Turkana| dispensary 1,500 9,379 1,500 60 24V HnNn=+
8 Turkana| Aposta dispensary| 1,500 9,379 1,500 60 24V HnNnt
Narengewoi Health
9 Turkana| center 1,500 9,379 1,500 60 24V HNn+
10 | Turkana| Monti Dispensary 1,500 9,379 1,500 60 24V Hnnz
Loturerei
11 | Turkana| Secondary School 1,500 9,379 1,500 60 24V 240V ™ ,
Kekorisogol
12 | Turkana| Dispensary 1,500 9,379 1,500 60 24V Hnnz
Kapokor
13 | Turkana| Dispensary 1,500 9,379 1,500 60 24V Hnnz
Lokipetot arengan
14 | Turkana| dispensary 1,500 9,379 1,500 60 24V HnNnt
15 | Turkana| Meyan Dispensary 1,500 9,379 1,500 60 24V Hnnz+
16 | Turkana| Moru anguibuni 1,500 9,379 1,500 60 24V HNnt
Chokchok
17 | Turkana| Dispensary 1,500 9,379 1,500 60 24V Hnnt+
Kabulokor health
18 | Turkana| center 1,500 9,379 1,500 60 24V HN N+
Kaenyangaluk
19 | Turkana| dispensary 1,500 9,379 1,500 60 24V HNnt
20 | Turkana| Kakelae Dispensar| 1,500 9,379 1,500 60 24V HNnt
Kakwanyang
21 | Turkana| Dispensary 1,500 9,379 1,500 60 24V Hnnz+
22 | Turkana| Kasuroi Dispensary 1,500 9,379 1,500 60 24V Hnt
Kenya oil
23 | Turkana| dispensary 1,500 9,379 1,500 60 24V Hnnz+
Kosikiria
24 | Turkana| dispensary 1,500 9,379 1,500 60 24V Hnnz+
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Minimum

Minimum Charge
Minimum Battery Controller
PV Inverter Inverter (for
(for systems Charger systems of
of PV (for systems PV
Minimum | Minimum | capacity of of PV capacity Nominal
PV Battery 3kWp and capacity below DC AC
Capacity | Capacity above) below 3kWp) 3kWp) Voltage | Voltage
No. | County | Name of Facility (Wp) (Wh) (W) (W) (A) V) V)
Lokamarinyang
25 | Turkana| Dispensary 1,500 9,379 1,500 60 24V HNnN=x
Lokipoto
26 | Turkana| dispensary 1,500 9,379 1,500 60 24V HnNt
Lokoburu
27 | Turkana| dispensary 1,500 9,379 1,500 60 24V HnNn=+
28 | Turkana| Losajait dispensary 1,500 9,379 1,500 60 24V HnNt
Nakechichok
29 | Turkana| Dispensary 1,500 9,379 1,500 60 24V HnNn=+
30 | Turkana| Sasame Dispensar| 1,500 9,379 1,500 60 24V HnNn=+
Lomunyakirionok
31 | Turkana| Dispensary 1,500 9,379 1,500 60 24V HnNt
32 | Turkana| Loruth dispensary 1,500 9,379 1,500 60 24V HnNn=+
33 | Turkana| Kaalem 1,500 9,379 1,500 60 24V Hnnz
Nakapelewoi
34 | Turkana| dispensary 1,500 9,379 1,500 60 24V HnNnt
35 | Turkana| Nasiger Dispensary 1,500 9,379 1,500 60 24V Hnnz
36 | Turkana| Epur Dispensary 1,500 9,379 1,500 60 24V HnNnt
37 | Turkana| Namon Dispensary| 1,500 9,379 1,500 60 24V HnNnt
38 | Turkana| Nakiria Dispensary| 1,500 9,379 1,500 60 24V Hnnz
Lochoraikeny
39 | Turkana| Dispensary 1,500 9,379 1,500 60 24V HnNnt
40 | Turkana| Katiir dispensary 1,500 9,379 1,500 60 24V Hnnz+
Nayanaeangikalalig
41 | Turkana| Dispensary 1,500 9,379 1,500 60 24V Hnnz+
42 | Turkana| Kapua Dispensary 1,500 9,379 1,500 60 24V HNnt
43 | Turkana| Atiir Dispensary 1,500 9,379 1,500 60 24V Hnnz+
44 | Turkana| Kaapus dispensary| 1,500 9,379 1,500 60 24V Hnnz+
45 | Turkana| Koyasa Dispensarny| 1,500 9,379 1,500 60 24V HNnt
46 | Turkana| Sopel Dispensary 1,500 9,379 1,500 60 24V Hnnz+
Namakat
47 | Turkana| Dispensary 1,500 9,379 1,500 60 24V Hnt
Lomil Girls
48 | Turkana| Secondary School 2,000 12,505 2,000 75 24V Hnt

11




Minimum

Minimum Charge
Minimum Battery Controller
PV Inverter Inverter (for
(for systems Charger systems of
of PV (for systems PV
Minimum | Minimum | capacity of of PV capacity Nominal
PV Battery 3kWp and capacity below DC AC
Capacity | Capacity above) below 3kWp) 3kWp) Voltage | Voltage
No. | County | Name of Facility (Wp) (Wh) (W) (W) (A) V) V)
49 | Turkana| Lomii Dispensary 2,000 12,505 2,000 75 24V Hnnz+
50 | Turkana| Louwae Dispensary 2,000 12,505 2,000 75 24V HnNt
Nakatong'wa
51 | Turkana| Dispensary 2,000 12,505 2,000 75 24V HnNn=+
52 | Turkana| Nakurio Dispensary 2,000 12,505 2,000 75 24V HnNt
Natuntun
53 | Turkana| Dispensary 2,000 12,505 2,000 75 24V HnNn=+
Kangalita
54 | Turkana| Dispensary 2,000 12,505 2,000 75 24V HnNn=+
Kanaodon
55 | Turkana| Dispensary 2,000 12,505 2,000 75 24V HnNt
Lokorkor Health
56 | Turkana| Center 2,000 12,505 2,000 75 24V 240V.™m .
57 | Turkana| Lopii Dispensary 2,000 12,505 2,000 75 24V Hnnz
58 | Turkana| Juluk Dispensary 2,000 12,505 2,000 75 24V HnNnt
Kamuge
59 | Turkana| Dispensary 2,000 12,505 2,000 75 24V Hnnz
60 | Turkana| LomeloDispensary| 2,000 12,505 2,000 75 24V HnNnt
Loyapat
61 | Turkana| Dispensary 2,000 12,505 2,000 75 24V HnNnt
Komudei
62 | Turkana| Dispensary 2,000 12,505 2,000 75 24V Hnnz
Kangitankori
63 | Turkana| Dispensary 2,000 12,505 2,000 75 24V HnNnt
Lochor Alomala
64 | Turkana| dispensary 2,000 12,505 2,000 75 24V Hnnz+
65 | Turkana| Naotin Dispensary 2,000 12,505 2,000 75 24V Hnnz+
Riokomor
66 | Turkana| Dispensary 2,000 12,505 2,000 75 24V HNnt
Long'ech
67 | Turkana| dispensary 2,000 12,505 2,000 75 24V Hnnz+
Loturerei
68 | Turkana| dispensary 2,000 12,505 2,000 75 24V Hnnz+
69 | Turkana| Parkati dispensary| 2,000 12,505 2,000 75 24V HNnt
Kalimapus
70 | Turkana| Dispensary 2,000 12,505 2,000 75 24V Hnnz+
Nakurio Girls
71 | Turkana| Secondary school 2,000 12,505 2,000 75 24V Hnt
Lochor Edome
72 | Turkana| Dispensary 2,000 12,505 2,000 75 24V Hnt
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Minimum

Minimum Charge
Minimum Battery Controller
PV Inverter Inverter (for
(for systems Charger systems of
of PV (for systems PV
Minimum | Minimum | capacity of of PV capacity Nominal
PV Battery 3kWp and capacity below DC AC
Capacity | Capacity above) below 3kWp) 3kWp) Voltage | Voltage
No. | County | Name of Facility (Wp) (Wh) (W) (W) (A) V) V)
73 | Turkana| Loperot Dispensary 2,000 12,505 2,000 75 24V Hnnz+
74 | Turkana| Nakoyo Dispensary 2,000 12,505 2,000 75 24V Hnnz*
Kaesogol etom
75 | Turkana| Dispensary 2,400 15,006 2,400 90 24V HnNn=+
Lokangadiealth
76 | Turkana| Centre 2,400 15,006 2,400 90 24V HNnz+
Ngamia one
kochodin high
77 | Turkana| school 2,400 15,006 2,400 90 24V HnNn=+
Kangirisae
78 | Turkana| dispensary 2,400 15,006 2,400 90 24V HnNt
79 | Turkana| LokapeDispensary| 2,400 15,006 2,400 90 24V HnNt
Nadooto
80 | Turkana| dispensary 2,400 15,006 2,400 90 24V Hnnz
81 | Turkana| Nanam dispensary| 3,500 21,884 3500 3,500 48V HnNnt
Lokwii Health
82 | Turkana| Center 4,000 25,011 4000 4,000 48V HN N+
83 | Turkana| Karebur dispensary 4,500 28,137 4500 4,500 48V Hnnz
Loima boys
84 | Turkana| secondary School 5,500 34,389 5500 5,500 48V HnNnt
Aic Songot
85 | Turkana| secondary School 6,000 37,516 6000 6,000 48V Hnnz
86 | Turkana| Talent high school 6,000 37,516 6000 6,000 48V HnNnt
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Table 3: Scope Details Lot 2 (West Pokot County)
Minimum
Battery Minimum
Minimum Inverter Charge
PV Inverter Charger Controller
(for systems (for (for
of PV systems of | systems of
Minimum | Minimum | capacity of | PV capacity| PV capacity Nominal
PV Battery 3kWp and below below DC AC
Capacity | Capacity above) 3kWp) 3kWp) Voltage | Voltage
No. County Name of Facility (Wp) (Wh) (W) (W) (A) (V) (V)
Leng'orok
1 West Pokot| Dispensary 1,500 9,379 1,500 60 24V HNz
Nyangolesinyang
2 West Pokot| dispensary 1,500 9,379 1,500 60 24V HnNn=+
Cheptiangwa
3 West Pokot| Dispensary 1,500 9,379 1,500 60 24V HnNt
Kapkaremba
4 West Pokot| Dispensary 1,500 9,379 1,500 60 24V HnNn=+
Kasitet
5 West Pokot| Dispensary 1,500 9,379 1,500 60 24V HnNt
Chemotong
6 West Pokot| Dispensary 1,500 9,379 1,500 60 24V HnNt
Kiwakan
7 West Pokot| Dispensary 1,500 9,379 1,500 60 24V HnNn=+
Mading west
8 West Pokot| pokot 1,500 9,379 1,500 60 24V HnNnt
Nauyapong
9 West Pokot| Dispensary 1,500 9,379 1,500 60 24V HnNnt
Kapenguria west|
10 | West Pokot| pokot 1,500 9,379 1,500 60 24V Hnnz
Nakwijit
11 | West Pokot| dispensary 1,500 9,379 1,500 60 24V Hnnz+
12 | West Pokot| Nasal Dispensary 1,500 9,379 1,500 60 24V Hnnz
Wonyoi
13 | West Pokot| dispensary 1,500 9,379 1,500 60 24V Hnnz
St. Marks mixed
Day and
Boarding
Secondary
School
14 | West Pokot| Kapkaremba 1,500 9,379 1,500 60 24V Hnnt+
Kisera
15 | West Pokot| dispensary 1,500 9,379 1,500 60 24V Hnn=+
Nyangaita
16 | West Pokot| Dispensary 1,500 9,379 1,500 60 24V Hnnz+
Kamanau
17 | West Pokot| Dispensary 1,500 9,379 1,500 60 24V Hnnt+
Kesot
18 | West Pokot| Dispensary 1,500 9,379 1,500 60 24V Hnnz+
19 | West Pokot| Krich dispensary| 1,500 9,379 1,500 60 24V HNnt
Tamarukwa
20 | West Pokot| dispensary 1,500 9,379 1,500 60 24V Hnt
21 | West Pokot| Tipet dispensary 1,500 9,379 1,500 60 24V Hnnz+
Miskwony
22 | West Pokot| dispensary 1,500 9,379 1,500 60 24V Hnt
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Minimum

Battery Minimum
Minimum Inverter Charge
PV Inverter Charger Controller
(for systems (for (for
of PV systems of | systems of
Minimum | Minimum | capacity of | PV capacity| PV capacity Nominal
PV Battery 3kWp and below below DC AC
Capacity | Capacity above) 3kWp) 3kWp) Voltage | Voltage
No. County Name of Facility (Wp) (Wh) (W) (W) (A) V) V)
Kalemrekai
23 | West Pokot| Dispensary 1,500 9,379 1,500 60 24V Hnnz+
Sostin
24 | West Pokot| dispensary 1,500 9,379 1,500 60 24V Hnnz*
Kataywa
25 | West Pokot| dispensary 1,500 9,379 1,500 60 24V HnNn=+
Cherangan
26 | West Pokot| dispensary 2,000 12,505 2,000 75 24V HnNt
Chekomosi
27 | West Pokot| location 2,000 12,505 2,000 75 24V HnNn=+
Masol
28 | West Pokot| Dispensary 2,000 12,505 2,000 75 24V HnNn=+
Kangoletiang
29 | West Pokot| Dispensary 2,000 12,505 2,000 75 24V HnNt
Kalemngorok
30 | West Pokot| dispensary 2,000 12,505 2,000 75 24V HnNn=+
Sobukwo
secondary
31 | West Pokot| School 2,000 12,505 2,000 75 24V HnNnt
Tamkal
32 | West Pokot| dispensary 2,000 12,505 2,000 75 24V Hnnz
Nachecheyet
33 | West Pokot| Dispensary 2,400 15,006 2,400 90 24V Hnnz
Kauryong
34 | West Pokot| dispensary 3,000 18,758 3,000 3,000 48V HnNnt
Ptoyo Health
35 | West Pokot| Center 3,500 21,884 3,500 3,500 48V HN N+
Simpol
36 | West Pokot| dispensary 3,500 21,884 3,500 3,500 48V HnNnt
Salion secondary
37 | West Pokot| school 4,000 25,011 4,000 4,000 48V HNnt
Kalemnyang
38 | West Pokot| Yunhap 4,000 25,011 4,000 4,000 48V Hnnz+
Kanyerus
39 | West Pokot| dispensary 4,000 25,011 4,000 4,000 48V HNnt
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Table 4. Scope Details Lot 3 (Marsabit, Isiolo and Samburu Counties)

Minimum Minimum
Battery Charge
Minimum Inverter Controller
PV Inverter Charger (for
(for systems| (for systems| systems of
of PV of PV PV
Minimum | Minimum | capacity of capacity capacity
PV Battery 3kWp and below below DC Nominal AC
Capacity | Capacity above) 3kWp) 3kWp) Voltage Voltage
Name of
No. County Facility (Wp) (Wh) (W) (W) (A) (V) (V)
Telesgaye
1 | Marsabit Health center 1,500 9,379 1,500 60 24V HNnn+3
Madoadi
2 | Marsabit dispensary 1,500 9,379 1,500 60 24V HNnn+ZX
Burgabo
3 | Marsabit dispensary 1,500 9,379 1,500 60 24V HNN+3X
4 | Marsabit Qate dispensary] 1,500 9,379 1,500 60 24V HNnn+ZX
Ell- borr
5 | Marsabit dispensary 1,500 9,379 1,500 60 24V HNN+3X
EMolo Bay
6 | Marsabit Dispensary 1,500 9,379 1,500 60 24V HNN+3X
Oltorot
7 | Marsabit Dispensary 1,500 9,379 1,500 60 24V HNnn+ZX
Waye Godha
8 | Marsabit dispensary 1,500 9,379 1,500 60 24V HO N3
9 | Isiolo Boji dispensary 1,500 9,379 1,500 60 24V HO N3
Daaba
10 | Isiolo dispensary 1,500 9,379 1,500 60 24V Hnn+Z
Oromodei
11 | Samburu dispensary 1,500 9,379 1,500 60 24V HO N3
Sereni
12 | Samburu dispensary 1,500 9,379 1,500 60 24V Hnn+Z
Waso Rongai
13 | Samburu Dispensary 1,500 9,379 1,500 60 24V Hnn+Z
Engilai Mixed
14 | Samburu Secondary 1,500 9,379 1,500 60 24V HO N3
Loikumkum
15 | Samburu Dispensary 1,500 9,379 1,500 60 24V Hnn+Z
Angata
Nanyokie
16 | Samburu Dispensary 1,500 9,379 1,500 60 24V HOn+3X
Logetei
17 | Samburu Dispensary 1,500 9,379 1,500 60 24V Hnn+Z
Nkaroni
18 | Samburu dispensary 1,500 9,379 1,500 60 24V Hnn+ZX
Klitamany
19 | Samburu dispensary 1,500 9,379 1,500 60 24V HOn+3X
Masikita
20 | Samburu Dispensary 1,500 9,379 1,500 60 24V Hnn+Z
NdonyoNasipa
21 | Samburu Dispensary 1,500 9,379 1,500 60 24V HOn+ZX
Muruankai GOK
22 | Samburu Dispensary 1,500 9,379 1,500 60 24V HOn+ZX
Loonjorin
23 | Samburu Dispensary 1,500 9,379 1,500 60 24V Hnn+X
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Minimum Minimum
Battery Charge
Minimum Inverter Controller
PV Inverter Charger (for
(for systems| (for systems| systems of
of PV of PV PV
Minimum | Minimum | capacity of capacity capacity
PV Battery 3kWp and below below DC Nominal AC
Capacity | Capacity above) 3kWp) 3kWp) Voltage Voltage
Name of
No. County Facility (Wp) (Wh) (W) (W) (A) V) V)
Korolle Boys'
Secondary
24 | Marsabit School 2,000 12,505 2,000 75 24V Hnn+ZX
Dukana Ward
Administrator's
25 | Marsabit Office 2,000 12,505 2,000 75 24V HNnNn+3X
Badan Rero
26 | Marsabit Dispensary 2,000 12,505 2,000 75 24V HNN+3X
Ntalaby Primay
27 | Isiolo school 2,000 12,505 2,000 75 24V HNnn+ZX
28 | Isiolo KomAcc Office 2,000 12,505 2,000 75 24V HNnn+ZX
Muchuro
29 | Isiolo dispensary 2,000 12,505 2,000 75 24V HNN+3X
30 | Samburu Urra Dispensary| 2,000 12,505 2,000 75 24V HNnn+ZX
Ngilai (Saidia)
31 | Samburu dispensary 2,000 12,505 2,000 75 24V HO N3
DonyoWasin
32 | Samburu Dispensary 2,000 12,505 2,000 75 24V HO N3
Sereolipi mixed
day secondary
33 | Samburu school 2,000 12,505 2,000 75 24V HO N3
34 | sampury | MAMEPARU | 5000 | 12,505 2,000 75 24V | wnnts
Arapal
35 | Marsabit Dispensary 2,400 15,006 2,400 90 24V Hnn+Z
Dukana Health
36 | Marsabit Center 2,400 15,006 2,400 90 24V HO N3
Biligo Marara
37 | Isiolo dispensary 2,400 15,006 2,400 90 24V HOn+3X
Godoma Health
38 | Marsabit Centre (Nep) 2,400 15,006 2,400 90 24V Hnn+Z
Lontolio
39 | Marsabit Dispensary 2,400 15,006 2,400 90 24V HOn+3X
Kulal Girls
Secondary
40 | Marsabit school 2,400 15,006 2,400 90 24V Hnn+ZX
Karbururi
41 | Marsabit dispensary 3,000 18,758 3,000 3,000 48V HOn+3X
Barsoloi arid
zone primary
42 | Samburu school 4,000 25,011 4,000 4,000 48V Hnn+ZX
Ngaremara
43 | Isiolo secondaryboys 16,500 103,168 16,500 16,500 48V nvmp + X
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Table 5: Scope Details Lot 4 (Mandera and Wajir Counties

Minimum Minimum Minimum
PV Battery Charge
Inverter Inverter Controller
(for Charger (for
systems of | (for systems| systems of
PV of PV PV
Minimum | Minimum | capacity of | capacity capacity
PV Battery 3kWp and below below DC Nominal AC
Capacity | Capacity above) 3kWp) 3kWp) Voltage Voltage
No. County Name of Facility (Wp) (Wh) (W) (W) (A) V) V)
Olla secondary
1 | Mandera school 1,500 9,379 1,500 60 24V HNN+3X
Burduras
2 | Mandera secondary School 1,500 9,379 1,500 60 24V HNN+3X
Choroko
3 | Mandera Dispensary 1,500 9,379 1,500 60 24V HNnn+ZX
Burmayo
4 | Mandera Dispensary 1,500 9,379 1,500 60 24V HNN+3X
5 | Mandera Burjon Dispensary| 1,500 9,379 1,500 60 24V HNnn+ZX
Koromey
6 | Mandera Dispensary 1,500 9,379 1,500 60 24V HNnn+ZX
Chachabole
7 | Mandera Dispensary 1,500 9,379 1,500 60 24V HNN+3X
Burder Secondary
8 | Wajir School 1,500 9,379 1,500 60 24V HNnNn+3X
Busbus primary
9 | Wajir school 1,500 9,379 1,500 60 24V Hnn+Z
Dureweey
10 | Wajir dispensary 1,500 9,379 1,500 60 24V HO N3
11 | Wajir Arganedispensary| 1,500 9,379 1,500 60 24V HNNn+3X
Burmayo
12 | Wajir Dispensary Wajir 1,500 9,379 1,500 60 24V HNNn*X
13 | Wajir Lakole Dispensary| 1,500 9,379 1,500 60 24V HO N3
14 | Wajir Wara Dispensary 1,500 9,379 1,500 60 24V Hnn+Z
Arbajahan
mixed/day and
boarding
15 | Wajir secondary Schooly 1,500 9,379 1,500 60 24V Hnn+Z
Wargadud
16 | Wajir Dispensary(Tarbaj| 1,500 9,379 1,500 60 24V HNN+3X
Beramo
17 | Wajir Dispensary 1,500 9,379 1,500 60 24V HOnn+ZX
Dadhantaly
18 | Wajir Dispensary 1,500 9,379 1,500 60 24V Hnn+ZX
19 | Wajir Dunto Dispensary| 1,500 9,379 1,500 60 24V HOn+3X
20 | Wajir Elben Dispensary 1,500 9,379 1,500 60 24V HOn+ZX
21 | Wajir Ogorji Dispensary| 1,500 9,379 1,500 60 24V HN N3
22 | Mandera Fino ACC 2,000 12,505 2,000 75 24V HNnn+3
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Minimum Minimum Minimum
PV Battery Charge
Inverter Inverter Controller
(for Charger (for
systems of | (for systems| systems of
PV of PV PV
Minimum | Minimum | capacity of | capacity capacity
PV Battery 3kWp and below below DC Nominal AC
Capacity | Capacity above) 3kWp) 3kWp) Voltage Voltage
No. County Name of Facility (Wp) (Wh) (W) (W) (A) V) V)
23 | Mandera Kukub dispensary 2,000 12,505 2,000 75 24V Hnn+ZX
Tarama
24 | Mandera Dispensary 2,000 12,505 2,000 75 24V HNN+3X
Garsesala
25 | Mandera Dispensary 2,000 12,505 2,000 75 24V HNnn+ZX
Lagsure
26 | Mandera dispensary 2,000 12,505 2,000 75 24V HNN+3X
27 | Mandera Domal dispensary 2,000 12,505 2,000 75 24V HNnn+ZX
Kobadadi
28 | Mandera dispensary 2,000 12,505 2,000 75 24V HNnn+ZX
29 | Mandera Birkan dispensary| 2,000 12,505 2,000 75 24V HNN+3X
Bojiyare
30 | Wajir Dispensary 2,000 12,505 2,000 75 24V HNnn+ZX
Sabuli Nomadic
31 | Wajir Clinic 2,000 12,505 2,000 75 24V HNnNn+3X
32 | Wajir Batalu Dispensary| 2,000 12,505 2,000 75 24V HO N3
Tesorie
33 | Wajir Dispensary 2,000 12,505 2,000 75 24V 240V.m
Mathow
34 | Wajir Dispensary 2,000 12,505 2,000 75 24V HO N3
35 | Wajir Hungai Dispensary 2,000 12,505 2,000 75 24V HO N3
36 | Mandera Aresa Dispensary 2,400 15,006 2,400 90 24V Hnn+Z
37 | Mandera Hullow Dispensary| 2,400 15,006 2,400 90 24V HO N3
38 | Mandera Alongo Dispensary 2,400 15,006 2,400 90 24V Hnn+Z
Damasa
39 | Mandera Dispensary 2,400 15,006 2,400 90 24V Hnn+Z
ElGolicha
40 | Mandera Dispensary 2,400 15,006 2,400 90 24V HOn+3X
41 | Mandera Elram Dispensary 2,400 15,006 2,400 90 24V Hnn+Z
42 | Mandera Falama Dispensar] 2,400 15,006 2,400 90 24V Hnn+Z
43 | Mandera Fino Health Centrd 2,400 15,006 2,400 90 24V HNnNn*ZX
Hareri Hosle
44 | Mandera Dispensary 2,400 15,006 2,400 90 24V Hnn+Z
45 | Mandera KaboDispensary 2,400 15,006 2,400 90 24V HOn+ZX
Lafey nomadic
46 | Mandera dispensary 2,400 15,006 2,400 90 24V HOn+ZX
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Minimum Minimum Minimum
PV Battery Charge
Inverter Inverter Controller
(for Charger (for
systems of | (for systems| systems of
PV of PV PV
Minimum | Minimum | capacity of | capacity capacity
PV Battery 3kWp and below below DC Nominal AC
Capacity | Capacity above) 3kWp) 3kWp) Voltage Voltage
No. County Name of Facility (Wp) (Wh) (W) (W) (A) V) V)
47 | Mandera Odha Dispensary 2,400 15,006 2,400 90 24V Hnn+ZX
Omar jilaow
48 | Mandera Dispensary 2,400 15,006 2,400 90 24V HNN+3X
Qarsahama
49 | Mandera Dispensary 2,400 15,006 2,400 90 24V HNnn+ZX
Dugo Health
50 | Wajir Centre 2,400 15,006 2,400 90 24V HNN+3X
Malkamari Boys'
51 | Mandera Secondary School| 3,000 18,758 3,000 3,000 48V HNnn+ZX
Libin Nomadic
GirlsSecondary
52 | Mandera School 3,000 18,758 3,000 3,000 48V HNN+3X
Gari secondary
53 | Mandera School 3,500 21,884 3,500 3,500 48V HNN+3X
Hareri Mixed
54 | Mandera Secondary School 3,500 21,884 3,500 3,500 48V Hnn+Z
Qarsadamu
55 | Mandera dispensary 4,000 25,011 4,000 4,000 48V HO N3
Sabuli mixed day
56 | Wajir secondary School 4,500 28,137 4,500 4,500 48V Hnn+Z
Lagbogol
57 | Wajir secondary school 4,500 28,137 4,500 4,500 48V Hnn+Z
Bolowle
58 | Mandera dispensary 5,500 34,389 5,500 5,500 48V HO N3
Baragwo
59 | Wajir secondary 5,500 34,389 5,500 5,500 48V Hnn+Z
Derkale
60 | Mandera dispensary 6,000 37,516 6,000 6,000 48V HO N3
KHOrof harar
61 | Wajir youth polytechnic 6,000 37,516 6,000 6,000 48V HOn+3X
E} hagarsu mixed
daysecondary
62 | Mandera school 7,500 46,895 7,500 7,500 48V Hnn+Z
Diif Secondary
63 | Wajir School 8,500 53,147 8,500 8,500 48V HOn+3X
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Table 6: Scope Details Lot 5

Garissa, Tana River and NarokCounties)

Minimum
PV Minimum Minimum
Inverter Battery Charge
(for Inverter Controller
systems off| Charger (for
PV (for systems| systems of
capacity of PV PV
Minimum | Minimum of 3kWp capacity capacity
PV Battery and below below DC Nominal AC
Capacity | Capacity above) 3kWp) 3kWp) Voltage Voltage
No. County Name ofFacility (Wp) (Wh) (W) (W) (A) V) V)
Sangole
1 | Garissa Dispensary 1,500 9,379 1,500 60 24V HNN+3X
Afwein
2 | Garissa Dispensary 1,500 9,379 1,500 60 24V HNN+3X
Kotile health
3 | Garissa center 1,500 9,379 1,500 60 24V HNnn+ZX
ACC
office/Residence
4 | Garissa Galmagala 1,500 9,379 1,500 60 24V HNN+3X
ACC
office/Residence
5 | Garissa Jarajilla 1,500 9,379 1,500 60 24V HNN+3X
6 | Garissa Bodhai ACC officg 1,500 9,379 1,500 60 24V HO N3
7 | Garissa Jalish Dispensary 1,500 9,379 1,500 60 24V Hnn+Z
8 | Garissa Korisa Dispensary, 1,500 9,379 1,500 60 24V HO N3
Malaylay
9 | Garissa Dispensary 1,500 9,379 1,500 60 24V HO N3
Libahlow
10 | Garissa dispensary 1,500 9,379 1,500 60 24V 240V.m
11 | Garissa Ruga Dispensary 1,500 9,379 1,500 60 24V HO N3
12 | Tana River] Waldena ACC 1,500 9,379 1,500 60 24V Hnn+Z
13 | Tana River| Galili Dispensary 1,500 9,379 1,500 60 24V Hnn+Z
Mulanjo
14 | Tana River| dispensary 1,500 9,379 1,500 60 24V HOn+3X
15 | Tana River| Buwa Dispensary 1,500 9,379 1,500 60 24V Hnn+Z
AIC Titila
16 | Tana River| Dispensary 1,500 9,379 1,500 60 24V HOn+3X
Asa Kone
17 | Tana River| Dispensary 1,500 9,379 1,500 60 24V HOnn+X
18 | Tana River| Assa dispensary 1,500 9,379 1,500 60 24V Hnn+ZX
19 | Tana River| Boka dispensary 1,500 9,379 1,500 60 24V HOn+3X
Chewele
20 | Tana River| Dispensary 1,500 9,379 1,500 60 24V HOn+ZX
Haroresa
21 | Tana River| Dispensary 1,500 9,379 1,500 60 24V Hnn+X
22 | Tana River| Meti Dispensary 1,500 9,379 1,500 60 24V HOn+ZX
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Minimum

PV Minimum Minimum
Inverter Battery Charge
(for Inverter Controller
systems off| Charger (for
PV (for systems| systems of
capacity of PV PV
Minimum | Minimum of 3kWp capacity capacity
PV Battery and below below DC Nominal AC
Capacity | Capacity above) 3kWp) 3kWp) Voltage Voltage
No. County Name ofFacility (Wp) (Wh) (W) (W) (A) V) V)
Sabukia
23 | Tana River| dispensary 1,500 9,379 1,500 60 24V Hnn+ZX
24 | Tana River| Kau Dispensary 1,500 9,379 1,500 60 24V HNnn+ZX
Sombo
25 | Tana River| Dispensary 1,500 9,379 1,500 60 24V HNN+3X
Roborwo
26 | Narok Dispensary 1,500 9,379 1,500 60 24V HNN+3X
27 | Narok Mausa dispensary 1,500 9,379 1,500 60 24V HNnn+ZX
Kendunywo
28 | Narok primary school 1,500 9,379 1,500 60 24V HNN+3X
llkerin-Loita
29 | Narok dispensary 1,500 9,379 1,500 60 24V HNN+3X
Chemwokter
30 | Narok Dispensary 1,500 9,379 1,500 60 24V Hnn+Z
Entotol
31 | Narok dispensary 1,500 9,379 1,500 60 24V HO N3
Olkoroi
32 | Narok dispensary 1,500 9,379 1,500 60 24V Hnn+Z
33 | Garissa Jilango dispensary 2,000 12,505 2,000 75 24V Hnn+Z
Amuma
34 | Garissa Dispensary 2,000 12,505 2,000 75 24V HO N3
Amuma Mobile
35 | Garissa Dispensary 2,000 12,505 2,000 75 24V Hnn+Z
Bodhai
36 | Garissa Dispensary 2,000 12,505 2,000 75 24V HO N3
Dekaharjey
37 | Garissa Dispensary 2,000 12,505 2,000 75 24V HOn+3X
El Kambere
38 | Garissa Nomadic Clinic 2,000 12,505 2,000 75 24V Hnn+ZX
39 | Garissa Fafi Dispensary 2,000 12,505 2,000 75 24V HOn+3X
Yumbis
40 | Garissa Dispensary 2,000 12,505 2,000 75 24V HOn+3X
41 | Tana River| Chifiri Dispensary 2,000 12,505 2,000 75 24V Hnn+ZX
Wayu Boru
42 | Tana River| Dispensary 2,000 12,505 2,000 75 24V HOnn+ZX
Mwina
43 | Tana River| Dispensary 2,000 12,505 2,000 75 24V Hnn+Z
44 | Tana River| Wayu Dispensary 2,000 12,505 2,000 75 24V Hnn+X
45 | Tana River| Ozi Dispensary 2,000 12,505 2,000 75 24V HOn+ZX
46 | Tana River| Sera dispensary 2,000 12,505 2,000 75 24V Hnn+X
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Minimum

PV Minimum Minimum
Inverter Battery Charge
(for Inverter Controller
systems off| Charger (for
PV (for systems| systems of
capacity of PV PV
Minimum | Minimum of 3kWp capacity capacity
PV Battery and below below DC Nominal AC
Capacity | Capacity above) 3kWp) 3kWp) Voltage Voltage
No. County Name ofFacility (Wp) (Wh) (W) (W) (A) V) V)
Mnazini
47 | Tana River| dispensary 2,000 12,505 2,000 75 24V Hnn+ZX
Ngendalel
48 | Narok dispensary 2,000 12,505 2,000 75 24V HNnn+ZX
Abdisamit
49 | Garissa Dispensary 2,400 15,006 2,400 90 24V HNN+3X
Bultohama
50 | Garissa Dispensary 2,400 15,006 2,400 90 24V HNN+3X
51 | Garissa Elan Dispensary 2,400 15,006 2,400 90 24V HNnn+ZX
Danyere Health
52 | Garissa Centre 2,400 15,006 2,400 90 24V HNNn*X
Majengo
53 | Tana River| secondary 2,400 15,006 2,400 90 24V HNN+3X
54 | Tana River| Bilbil dispensary 2,400 15,006 2,400 90 24V Hnn+Z
Aic Daba
55 | Tana River| Dispensary 2,400 15,006 2,400 90 24V HO N3
Chesabuni
56 | Narok Primary School 2,400 15,006 2,400 90 24V Hnn+Z
Kamarget
57 | Narok dispensary 2,400 15,006 2,400 90 24V Hnn+Z
Hagarbul
58 | Garissa Dispensary 3,000 18,758 3,000 3,000 48V HO N3
Waldena
59 | Tana River| Dispensary 3,000 18,758 3,000 3,000 48V HNnn+Z
Kulan secondary
60 | Garissa School 4,000 25,011 4,000 4,000 48V HO N3
Kitere secondary
61 | Tana River| school 4,000 25,011 4,000 4,000 48V HOn+3X
Mororo mixed
day secondary
62 | Tana River| school 4,000 25,011 4,000 4,000 48V Hnn+Z
63 | Narok Losho Dispensary| 4,000 25,011 4,000 4,000 48V HOn+3X
llitriben primary
64 | Narok school 4,500 28,137 4,500 4,500 48V Hnn+Z
Hara health
65 | Garissa center 8,500 53,147 8,500 8,500 48V HOn+3X
Saretho
66 | Garissa Dispensary 8,500 53,147 8,500 8,500 48V HOn+3X
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Table 7: Scope Details Lot 6

Lamu, Kilifi and Kwale Counties)

Minimum
PV Minimum Minimum
Inverter Battery Charge
(for Inverter Controller
systems off Charger (for
PV (for systems| systems of
capacity of PV PV
Minimum | Minimum of 3kWp capacity capacity
PV Battery and below below DC Nominal AC
Capacity | Capacity above) 3kWp) 3kWp) Voltage Voltage
No. County Name of Facility (Wp) (Wh) (W) (W) (A) (V) (V)
Dide waride
1 | Lamu dispensary 1,500 9,379 1,500 60 24V HNnn+ZX
kizuke primary
2 | Lamu school 1,500 9,379 1,500 60 24V HNN+3X
3 | Lamu Maisha masha 1,500 9,379 1,500 60 24V HNnn+ZX
Didewaride
4 | Lamu primary school 1,500 9,379 1,500 60 24V HNnn+ZX
Pangani
5 | Lamu Secondary Schoo 1,500 9,379 1,500 60 24V HNN+3X
Sinambio
6 | Lamu dispensary 1,500 9,379 1,500 60 24V HNnn+ZX
Pandanguo
7 | Lamu primary school 1,500 9,379 1,500 60 24V HNnn+ZX
Manda
8 | Lamu Dispensary 1,500 9,379 1,500 60 24V HO N3
Manda Maweri
9 | Lamu Secondary Schoo 1,500 9,379 1,500 60 24V Hnn+Z
Chalaluma
10 | Lamu primary school 1,500 9,379 1,500 60 24V HO N3
Barigoni
11 | Lamu Dispensary 1,500 9,379 1,500 60 24V HO N3
Basuba
12 | Lamu Dispensary 1,500 9,379 1,500 60 24V HNnn+Z
Bodhei
13 | Lamu Dispensary 1,500 9,379 1,500 60 24V HO N3
Ishakani
14 | Lamu Dispensary 1,500 9,379 1,500 60 24V HNnn+Z
Mangai
15 | Lamu Dispensary 1,500 9,379 1,500 60 24V HNnn+xZ
Kurawa
16 | Kilifi Secondary school 1,500 9,379 1,500 60 24V HOn+3X
Watala Secondary
17 | Kilifi School 1,500 9,379 1,500 60 24V HNnnNn+3X
Mwangatini
18 | Kilifi Dispensary 1,500 9,379 1,500 60 24V Hnn+ZX
Gandini Assistant
19 | Kilifi Chief's office 1,500 9,379 1,500 60 24V HNNn+X
Gandini Primary
20 | Kilifi school 1,500 9,379 1,500 60 24V HNnnNn+3X
Viragoni
21 | Kilifi dispensary 1,500 9,379 1,500 60 24V HOn+ZX
Gandini
22 | Kilifi dispensary 1,500 9,379 1,500 60 24V HOn+ZX
Karimboni
23 | Kilifi dispensary 1,500 9,379 1,500 60 24V Hnn+X
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Minimum

PV Minimum Minimum
Inverter Battery Charge
(for Inverter Controller
systems off| Charger (for
PV (for systems| systems of
capacity of PV PV
Minimum | Minimum of 3kWp capacity capacity
PV Battery and below below DC Nominal AC
Capacity | Capacity above) 3kWp) 3kWp) Voltage Voltage
No. County Name of Facility (Wp) (Wh) (W) (W) (A) V) V)
Mulunguni
24 | Kilifi dispensary 1,500 9,379 1,500 60 24V Hnn+ZX
Muryachakwe
25 | Kilifi Dispensary 1,500 9,379 1,500 60 24V HNnn+ZX
Mbegani
26 | Kwale Dispensary 1,500 9,379 1,500 60 24V HNN+3X
Chanzou
27 | Kwale Dispensary 1,500 9,379 1,500 60 24V HNN+3X
Mwachinga
28 | Kwale dispensary 1,500 9,379 1,500 60 24V HNnn+ZX
29 | Kwale Gozani dispensary 1,500 9,379 1,500 60 24V HNN+3X
30 | Lamu Acc Kiunga 2,000 12,505 2,000 75 24V HNNn*X
31 | Lamu Basuba 2,000 12,505 2,000 75 24V HNnn+Z
32 | Lamu Ishakani 2,000 12,505 2,000 75 24V HO N3
33 | Lamu Kiangwi 2,000 12,505 2,000 75 24V Hnn+Z
34 | Lamu Madani 2,000 12,505 2,000 75 24V HNnNn+3X
35| Lamu Mangai 2,000 12,505 2,000 75 24V HNNn*X
36 | Lamu Marararni 2,000 12,505 2,000 75 24V HNnn+Z
Pandanguo
37 | Lamu Dispensary 2,000 12,505 2,000 75 24V HNNn*X
Kiangwi
38 | Lamu Dispensary 2,000 12,505 2,000 75 24V HOn+3X
Bahamisi
39 | Lamu Dispensary 2,000 12,505 2,000 75 24V HNnn+xZ
Local Chief's
40 | Kilifi Office 2,000 12,505 2,000 75 24V HOn+3X
Waresa
41 | Kilifi Secondary Schoo 2,000 12,505 2,000 75 24V HOn+3X
Kadaina
42 | Kilifi Dispensary 2,000 12,505 2,000 75 24V Hnn+ZX
Mkang'ombe
43 | Kwale Dispensary 2,000 12,505 2,000 75 24V HOn+3X
Maisha Masha
44 | Lamu secondary 2,400 15,006 2,400 90 24V HNnn+xZ
Majembeni
45 | Lamu Secondary Schoo 2,400 15,006 2,400 90 24V Hnn+X
Chamari
46 | Kilifi dispensary 2,400 15,006 2,400 90 24V HOn+ZX
Midoina
47 | Kilifi dispensary 2,400 15,006 2,400 90 24V Hnn+X
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Minimum
PV Minimum Minimum
Inverter Battery Charge
(for Inverter Controller
systems off| Charger (for
PV (for systems| systems of
capacity of PV PV
Minimum | Minimum of 3kWp capacity capacity
PV Battery and below below DC Nominal AC
Capacity | Capacity above) 3kWp) 3kWp) Voltage Voltage
No. County Name of Facility (Wp) (Wh) (W) (W) (A) V) V)
Mbegani
48 | Kwale secondary 2,400 15,006 2,400 90 24V Hnn+ZX
Motoloani
49 | Kilifi dispensary 4,000 25,011 4,000 4,000 48V HNnn+ZX
Shujaa Mekatilili
50 | Kilifi Secondary 16,000 100,042 16,000 16,000 48V nvMp + >
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1.3Estimated Consumption and PVcapacity for SPGP and BESS

1.3.1Thedata collectiorconsultant appointed by KOSAdRveloped details of eadommunity
facility taking into accountoad growthfor the next 5 yearsThese were further revised in line
with changing demandror all sites, it is anticipated that the system will be installed within the
communityf aci |l ityds compound and no additional

Contractor.

1.3.2Thebiddershalloffer acomplete desigfor eachcommunityfacility SPGP and BESBased
on the technical specification giventhe following sections of this documeartd scop@resented
in clauses 1.1 and 1&bove. The desigof the Contractor(Sucaessful Bdder) will be approved
and the supplies will be madby contractorthereafter as peapproveddesignand scope as per

Employes Requirement and Technical SpecificaieRTS)
1.4General Design Features

1.4.1Duringthe daytime, th&olar Power Generation Plg@PGP)should supply power directly
to the Loads in online mode, along with charging of BESSin continuous modevith surplus
solar energy, until the batteries are fully charg@th most norcloudy days during the year
(Aregul ar dayo) ,lychageddaring the slay Snieevehind orgnerhingSun |
period)batteryshouldsupport theSPGPto meet the loadf required.

1.4.2Estimatedenergy consumption pattern

i) Estimatedenergyconsunptionfor health clinicswill be weighted70% duringdaytime
hours (6 AM through 6 PM) and0% of daytime consumption total during evening
hours (6 PM through 6 AM).

i) Estimated energgonsunption for schoolsand ACC officesshall be weighte®0%
during daytime hours (6 AM through 6 PM) a#@d% of daytime cosumption total
during evening hours (6 PM through 6 AM).

1.4.3During6 PMto 7 AM, all loads will be powered froBESSas per requirement

1.4.4BESSis sized in such a way thdtshould not gdbeyond a depth of dischargé 80% for

Lithium lon batteriesgonsidering expected load growth for next 5 years

1.4.5The size of the BESS should Benensioned to allow approximately 1.2 days of autonomy

since these systems do not include generators to serve load during periodslafutgiover.
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1.4.6 A properly dimensionedBattery ManagementSystem (BMS) should be in place for
managing the state of charge and state of health &ESS

1.4.7SPGPand BESSwill operatan remote locationsvhere therevill be no grid availabilityin
the foreseeable future

1.4.8Thesystem should be capald&modularexpansion

1.4.9All the solar equipmenbatteries, charge controlleasd invertersshould be at minimum
height of300mmfrom finished floor level so as to ensure safety from floodirkgpundations
should be concrete employer approvedlternative such that they can withstand annuallexel
flooding for the lifetime of the Stand Alone System. Support structure and foundations shall be
designed sas to withstand adverse weather conditi@@ance of system components, including

but not limited to underground cables shall be rated for conditions of use, includidgvielw
flooding.

1.4.10 Solar panelsshall be ground mounted-oundations shil be of concrete steel pileor
alternative such that they can withstand annuatlaxel flooding for the lifetime of th8PGPIn

all cases, the land area will be within the compound otdmemunityfacility. In the event that
ground mounting is not viablpanelsshallbe mounted on facilityoof orother mounting structure
or on roof of enclosure to house battery and other equiprasstiming structural engineering
calculations are provided to substantiate the safety of the mounting configaadidheproper

tilt angle and direction is achieved for optimum generatipon approval of the employer

1.4.11 All foundations and Steel support structures shall conform to the Contract civil
specifications, and relevant associated British Standards for Steelete and drainage works as

well as relevant associated American Standards for roads and earthworks.

1.4.12 The bidder to providesuitable weather prodfousingenclosureas detailed irtlause 4.14
for holding batteries, invertersolar energy export metand other accessoriegose design it
be approved by empjer.

1.4.13 Meteringwill be done for every connection obmmunityfacility (as per KPLC norms)
Customer materswill be supplied by employeSolar energy export meter to be supplied by the

winning bidder.
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2. SOLAR POWER GENERATI ON PLANT
2.1Scope of Supply & Work of SPGP

2.1.1 Scopeof supply & work includes alldesign, engineeringprocurement& supply of
equipment, and materials, inspection biydtparty and witnessed by officers nominatedtiog
Employer packing and forwarding, supply, unloading at site, associated civil works, services,
permits, installation and incidentals, insurance at all stages, erentEtering,testing and

commissioning of SBPwith associated equipment and materials on turileeys.

2.1.2The equipment and materials f&V SPGPwith associate@ESSshall indude but not be

limited to the supplyerection, testing commissioning of the following
2.1.2.1 Solar PV modules(either monocrystalline silicon or polycrystalline silicon)
Module Mounting &uctures(MMS), that may include piledpundatiors, bolts and nuts
for holding structures and module interconnection.
2.1.2.2Array junction boxescombiner boxes, andistribution boxeshavingfuse boxes
MCBs, surge aestors earthing, and lightning protecti@iso as per requirement.
2.1.2.3Inverterswith dataacquisitioncapability
2.1.2.4Digita voltage meter andnameter,revenuegrade kWh metersand protection
relays along with battery.
2.1.2.5DC caables including end terminations and other required accessories
2.1.2.6Controlcables including end terminations and other required accessories
2.1.2.7415V and 20V AC power @bles including end terminations aotther required
accessories for AC side of plant.
2.1.2.8BESSLithium lon (including batteryinverterandcharge) associatedavith battery
systemcomplete with battery racks
2.1.2.9Internal240 volts,415 volts, interconnection
2.1.2.D Early StreameEmission ESE lightning arrestors.
2.1.2.11 Suitable electrical conduit, raceway, cable trapdor accessories/trenches.
2.1.2.P Protection /solation systems
2.1.2.B Earthing system for PV array, DC power system, AC power systeniggutilithg
protection systeralong withfirefighting tool kit and first aid tool kit
2.1.2.14 Security equipmerguch as perimeter fence, locked gadatitheft mechanisms,
and other physical or cybersecurity measures as necessary.
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2.1.2.5 Fire proteabn andfirefighting equipmentfire extinguisherswarningsignage,
danger Plates, naméage etc

2.1.2.16 Solar meter foecording export of solar energyeter to record export of energy
as applicable per Grid code.

2.1.217 Transportation of equipmerno site.

2.1.218Loading & wnloadingof all supplied equipmerand installatioron foundations at
their respective places.

2.1.219Testing, maintenance and monitoring equipment.

2.1.220 Mandatory spares &onsumablepares foi7 years

2.1.2.2Any otherequipment / materiakquired to complete tHePGPon turnkey Basis.
2.1.2.22Disposal of solid waste;waste etc

2.1.2.3 Receipt, unloading, storage, erection, testing and commissioning of all supplied
material.

2.1.2.24 Construction of all necessariyil works, earthworks, foundations, housing

enclosures, roof mountings, fencing works and any other works for completion.

2.2Scope ofSPGP and Auxiliary Systems

2.2.1Bi d dseapéiscludesasign ofSPGPand its associated electrical & mechanical auxiliary
systems incluithg preparation of single line diagramelectrical lay outselectrical and physical
clearance diagrams, desigalculationsindoor and outdoor lighting/illuminatigrerection key
diagrans, installation drawingsetc, design memorandum and other relevant drawings and
documents required for engineering of all facilities within the fencing to be provided under this

contract

2.2.2 Civil works shall be performed with respect to the followingrmitlimited to:
i)  Conductingopographicaturvey of theSFGP area
i)  Conducting Geotechnical Investigations
i) Clearing of vegetation, EarthworkSite grading,Access roads, Gravel, Drainage,
Boundary fencingsite restoration
iv)  Design and construction afodulemounting $sructures.
v)  Appropriatewell ventilated, suitablaousingenclosursfor BESS inverters, charge

controllers,solar energy exporheters and other equipment
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vi)  Appropriate ventilation for BESS thermal performance.

vii)  Civil foundation work as required

2.2.3Precommissioning & commissioning of all supplied equipment. Twsting ofsolar power
generationplant as well as load trials at sibased on prelefined commissioning plamrior to

handover and implementation of maintenance contract.

2.2.4Any other items not specifically mentioned in the specificatiomt which are required for
erection, testing and commissioning every respect and for safe and efficient operation and

guaranteed performancétheSPGPare deemed to be included in the scope of the specification

2.25 Obtaining statutory approva /clearances from governmenephrtments related to

Engineering, Procurement and ConstructiBRQ work.

2.26 The Contractorshall arrange deployment of mawger and required consumadlduring

commissioning.

2.2.7 Total operation & maintenance of solar photovoltaic powkanipfor the 7-year period

including deployment afechnical and securityersonnefull time or part timeas necessary

2.2 8 Submissiorof thefollowing documentsdrawings datg design and engineering information

to Employeror its authorized representative for review and approviakincopies with soft copy.

i) Detailedtechnical specification of all the equipment besogplied.

i) Design criteria.

i) Design calculation&or cable sizeModuleMountingStructures (MMS), foundations
earthing systemlightning protection ane etc

iv) General arrangement and assembly drawings.

v) Topographicaplan for the arebefore and after site grading activities

vi) Solar inglation dataand resource assessment

vii) Schematic diagram for entire electric system

viii) GeneralAssembly (GAdrawings for all types of structuréscluding panel mounting
structures and battery enclosures)

iX) Quality assurance plans.

X) Test reportType,Acceptance anRoutine tests).

xi) O&M instructiors manuals andssociatedrawings.

xii) And all other necessary drawings
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2.29 All drawings shall be fully corrected to agree with the actual "as built" site condiimohs
submitted(4 sets and one soft copt) Employerafter commissioning of th8PGPfor record

purpose.
2.2.10 Thecontractor shaljenerateforward or make accessibte the Employer

i)  Schedule for various activities Ms. Projectaithin a week fronthe date of detailed
work order.

i)  Fortnightly site work progress report during construction period and

i) Daily generation and eekly O&M reports after commissioning of t8€GP

2.2.11 Preparatiorand supply of detailed operation and maintenance man&t@P

2.2.12 Establishinga system to maintain an inventory of spare parts and tools, equipment,

consumables and supplies for the féieiiand operation.

2.2.13 Employand coordinate the training of personnel who will be qualified and experienced to

operde and monitor the facility

2.2.14 Adequate insurance coverage during EPGind O&M ontracts period

2.3 Operation and Maintenance of SPGP

2.3.1TheEmployer entrustthe total O&M activities of th&€PGRSolar Plant + BESS$ Customer
Connection}o the Gntractor on turnkey basis for tliéseven yearsO&M period as peBection

IV, Scheduleé. The main activities of the contractor shall be:

(i) O&M of SolarPower Generation Plamtith associated BESS
(i) Maintainregular supply to the community facility for 7 years of O&M contract period after
commissioningf SPGP

Note The customers shall be billed on KPLC systems and payments shall be made to KPLC
accounts during 7 years of O&M contract period.

2.3.2Theperiod of Operation and Maintenance of SPGP for 7 years shall be deemed to commence

from the date of commissioning of SPGP.

2.3.3Thecontractor (Successful Bidder) shall be responsible for all the required activities for the
successful running (7 years O&périod), optimum energy generation & maintenance of the Solar

Photovoltaic Power Generation Plant and Customer Connection covering:
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Vi.

Vii.

viii.

Xi.

Xii.

Xiii.

Developing Operations and Maintenance manuals and maintenance schedules to be

approved by the employer.

Deployment of techinal and supporting personnel as necessary and regulation of their
Duties.

Deployment of security personnel, as necessary, and regulation of their duties.
Successful running of SPGP according to best practices for optimum energy generation.

Operation and Mintenance includingimely supply and installation of all necessary

replacement of equipment and materials.
Monitoring, controlling, troubleshooting, maintaining of records, registers.

Supply of all spares, consumables and fixing / application, replatenfiestiamaged
modules, inverters, batteries, and other equipment/material etc. required during O&M
period of 7 years.

Supply & use of consumables (throughout 7 years O&M period) as per recommendations

of the equipment manufacturers.
Conducting periodical @ctking, testing, overhauling and preventive action.

Periodic general ugeeping including cleaning of all equipmetipusingenclosures,

amenitiesSPGP land area etc.

Maintain accurate and tip-date operating logs, records and reports regarding the
operation and maintenance of the Plant which shall include details of power output, other
operating data, repairs performed, status of equipment and all other such records to be
maintained for the complete O&M period of 7 years. Upon expiry of the O&M, tiren
Contractor shall hand over such records to the Employer. However, Employer shall have

access to all such records at any time during O&M period.

Submission of periodicalmonthly, quarterly and annuatgports toEmployeron the
energy generation (including plant availability details), operating conditions
breakdowns/loss of supply (reported date and start time of breakdown, action taken,
resolution time and acknowledgement by the beneficiary of the resolution of the
breakdown)of theSPGP

Taking are of tke full security aspects of tt&PGP
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xiv.  Forall systems,nsurance covering all risk (Fire & allied perils, earthquake, termacist

floods, stormsand burglary
xv.  Attending to breakdowns on the customer connections

2.3.4Spare parts during O&Meriod:the Contractor should ensure sufficient stocks of spare

parts of all SPGP equipment including spare parts of major equipment (SPV modules, inverters,
batteries, charge controllers and service cables) are always available during the O&M period to
beable to promptly attend to breakdowns and npegtormance requirements stated in O&M
Particular Conditions of Contract (PCQhe cost of spare paffigr the 7 year O&M period

should be included in the O&M quoted cost.

One year spares of the systehould be readily available with Contractor. Stock position of
spares / consumable spares shall be reviewed and recouped every quarterly basis so that requisite
stock is always available and consumer does not suffer.

2.4 Operation and Maintenance Period

24.10peratiorand Maintenance of the Soland®ovoltaic Power Generation Plantésjuired for

a period of7 (seven years from the date agbmmissioningf the SPGP which shall be carried out

at quotedO&M servicescost as per Section 1Y Schedule-6. The cost of Operation and
Maintenance includes supply and installation of all necessary replacement equipment and
materials, spares & consumable spares and all services detailed in foergbfotiowingclauses

of ERTS.The bidder shall meet the cost of gfflares and replacement of the same in thears

of the Operation and Maintenance peridte cost of Operation and Maintenance also includes

all Environmental, Social, Health and Safety (ESHS) requirenmasitaling security requirements
during the O&Mperiod.

2.4.2Thebidder should note thahe Employer will payquarterlythe O&M cost as per Section
IV, respective 8hedule-6 of eachCommunityfacility.

2.4.3In the event that a site has to be dropped/ added from the O&M schedule, the O&M cost of
that site shall be determined in the ratio of the SPV solar capacity widttés theD&M contract

price.
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2.5Monitoring of SPGPDuring O&M Period

2.5.1In orderto ensure optimum operation tie SPGR operation procedures such as preparation
to start, routine operations with & precautions, monitoring &P GPetc. shall be carried out as

per the manufactureros instructions

2.5.2Cleaningof modules, loggingf voltage, current, power factor, powerdaenergy output of

the SPGPwill be the esponsibility of the contractoiThe SPGPoperator shall also note down
failures, interruption in supply and tripping of different relays, reason for such tripping, duration
of such interruption et@&nother task of the operators is to check bagemameers The operator

shall record monthly energy output, down time etc.
2.6 Maintenance of SPGRver the O&M Period

2.6.1Thecontractoshall carry out the periodicplant maintenance as giventrema nuf act ur e
service manual and perform at leashimum requiremendf preventive maintenance of the SPGP

plant and the customer connection.

2.6.2Regulameriodic checks of thmodules,nverters BESS Customer Connectiagic shallbe

carried out as a part of routine preventive maintenance.

2.6.3 Preventivemaintenance shall include checking of all electrical connections, cables etc.
wherever required or any other activity that may be required for proper functioning of the

installationandConsumer Connections.

2.64 In orderto meet thenaintenance requiremengtock of consumablés to be maintained as

well as variousecommendedpara by the manufacturer

2.65 Particularcare shall be taken for outdoor equipment to prevent corrosion. Cleaning of the

junction boxes, cable joints, mistors etcshall also be carried ofrequently

2.66 Resistanceof the earthing system as well as individual earthing is to be measured and
recordedfrequently If the earth resistance is more tHaohm, suitable action is to be taken to

bring downthe same.

2.6.7 Accordingto the recommendationstock of special tools and tackles shall be maintained for

Modules,invertersand other major electrical equipment.

2.68 A maintenanceecordregisteris to be maintained by the contractor to record thyeiles

maintenance work carried out as well as any breakdown maintenance along with the date of
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maintenancereasons for the breakdowrsteps taken to attend the breakdpauration of the

breakdown etc.

2.69 Themaintenanceachedules will be drawn suchdt some of the jobs other than breakdown,
which may require comparatively long stoppage o8R&R shall be carried out preferably during

theovernightperiod.

2.610TheContractor ball deploy enough manpower at solar photovoltaic pgeeeratiorplant

site to carryout work
i) As perO&M manualsand
i) As specifiedn preventive maintenance schedules.

2.6.11 The Contractor will attend to any breakdown jobs immediately for repair/replacement
/adjustments and complete at the earliest working round the clock. During breakdowns (not
attributable to normal wear and tear) at O&M period, the Contractor shall repoerasaidany,

within 24 hoursto KPLC showing the circumstances under which it happened and the extent of
damage and or injury causediccident reporting should also be done as per requirements and
timelines stipulated in The Energy Act, 2019 and the Oatopal Safety and Health Act, 2007.

This applies during the Supply and Installation phase and the Operations and Maintenance phase.

2.6.12If negligence / mabperation of the contractor's operator results in failure of any equipment

then such equipmeshould be repaired/replaced by contractor at free of cost.

2.6.13 The Contractoshall comply with the provision of all relevant acts of National or Concerned
County Governments including Employment Act, Workmen's Compensation Act, Labour

Relations Act,Trade Disputes Act, Energy Act 2019 and any other relevant laws.

2.6.14 The contractor shall atheir own expense provide all amenitiesth®ir workersas per

applicable laws and rules.

2.6.15 The Contractor shall ensure that all safety measures are takbve SPGPto avoidany
accidentoC o n t r arcsuboonttastod workersor members of the public

2.6.16 The Contracor is fully responsible fodefecs and equipment failurduring the7 years
O&M period.

2.6.17 The energy supplied by SPGP shht recorded by Joint Member Reading Team

(comprised of contractor and clieatf) time intervals as advised by the emplogeiMetering Set

36



located at plant terminationi®ribution Point.

2.7 Breakdown/Corrective Maintenance of Stand Alone Systems and ssociated Customer
Connection as per Requirements/specifications of KPLC
2.7.1During the term of the O&M Contrat yeas), the contractor shall ensure that the following
requirements are met for maintiaining regular supplies to customers:
a) Ensure electricity supply as per KPIR&quirements.
b) Complaintslodged by consumet® be attendedb promptly and as per performance
requirements stated in O& M Particular Conditions of Contract (PCC).
c) Maintain sufficient sparesto caterfor replacementand restore supply to customers
within time as per performance requirements stated in O&M Particular Conditions of
Contract (PCC).
d) Scheduledoutages to be conveyed in advance to toemsumeras per KPLC
requirements/standards
e) TheKeyPerformancerdicatosin Table8 belowshall apply
2.7.2 Applicable penalties for failure to meet the stated KPIs shall be as per O&M contract (O&M
PCC, Volume 1)

2.8 Key Performance Indicators

Table 8: Key Performance Indicators
O&M  Key Performance | Expected | How to measure

Indicator
value

1 | Minimum uptime of the SPGI| 95% The Plant Availability (PA) will be
(Plant Availability) and custome calculated as a percentage to repre
connection  throughout  th the time that the power plant
quarter per site. available to provide energy.

2 | The  minimum  acceptabl 0.78 For PR measurement Refer toapter
Performance Ratio (PR) of tf 12 of thisdocument

SPGP per site.
3 | Quarterly MTTRT Mean Time| 3 days This will be the average time taken
To Repair power loss/breakdoy the Contractorto carry out repairs.

of the SPGP per lot.
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4 | Annual MTBFP i Mean time 30 days | This isthe recorded mean time betws
between failures/breakdowns f system failures/breakdowns of t
site. SPGP and customer connection

each site.

Note: (1) Source of data shall be logs, records and reports referred to in various claslesnaf
2 ERTS document such elause 2.3.32) The KPlIs shall be revised annually

2.9 Quality Spares and Consumables

2.9.11n order to ensure longevity & safety of the core equipment and optimum performance of the

system the contractor alhuse onlyOriginal Equipment Manufacturer (OEMpares

2.10Toolsand Tackles

2.10.1 The Contractor shall arrange for all the necessary tools for carrying out all the maintenance

work. List of such tools to be furnished by the bidder.

2 This metric represents the reliability of the power plant. This is the mean time betweenfajistes: The MTBF
represents the likelihood of failure.
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3. STANDARDS AND SPECIFICATIONS
3.1 Standards and Specifications for SPG&nd BESS

3.11 Thestandardsindspecificationgo which equipment and material SPGP an®BESSshall
complyare given irthetablebelow:

Table 9: List of Standards
For Solar PV Panels

IEC 61215 Designqualification and typapproval for crystallineikcon
terrestrial photovoltaimodules

IEC 61701 Saltmist corosion testing of photovoltaic (B\\nodules

IEC 61853 Part 1 Photovoltaic (PV) module performance testing and energy rati

Irradiance and temperatuperformance measurements, and po

rating
IEC 617301,2 Photovoltaic (PV)nodule safety qualification Part 1:
Requirement$or construction, part 2: @&uirements for testing
IEC 62804 Photovoltaic (PV) modulesTest methods for the detection of

PotentiatinducedDegradation (PID). IEC TS 62864 Part 1:
Crystalline silicon (Mandatory for system voltage is more than

VDC and advisory for system voltage is less than 600 VDC)

IEC 627591 Photovoltaic (PV) modules Transportation testing, Pkt
Transportation and shipping of module package units

IEC 62716 Photovoltaic (PV) Modules Ammonia (NH3) Corrosion Testing

For Inverters

IEC 621091, Safety of power converters for use in photovoltaic power systsg

IEC 621092 Safety compliancéProtection degree IP 65 for outdoor mountin

IP 54 for indoor mounting)

IEC/IS 61683 (For | Photovoltaic SystenisPower conditioners: Procedure for
stand Alone System| Measuring Efficiency (10%, 25%, 50%, 75% &-200% Loading

Conditions)
IEC 62891 Overall efficiency of gridconnected photovoltaic inverters:
IEC 62116/ UL Utility -interconnectegbhotovoltaic inverters Testprocedure of

1741/ |IEEE 1547 islanding prevention measures
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IEC 6025527

Measuring relays and protection equipmeRart 27:Product

safety requirements

IEC 600682 (1,
2,14, 27, 30 & 64)

Environmental Testing of PV SysténPPowerconditioners and

inverters

IEC 61000 2,3,5

Electro magnetidnterference (EM), andElectro-Magnetic

Compatibility (EMC) testing ofPV inverters(as applicable)

IEC 62909 1 Bi-directional grid connected power converteiRart 1: General

IEC 62909 2 requirements
Bi-directional grid connected power convertePart 2: Interface
of GCPC and distributed energy resources and additional
requirenents to Part 1

EN 50530 Overall efficiency of gridconnected photovoltaic inverters

IEC 62509 Battery charge controllers for photovoltaic systerRerformance
and functioning

For Fuses

IEC 60947 (Part 1,
2 & 3), EN 50521

General safetyequirements for connectors, switches, circuit
breakers (AC/DC)

IEC 602696 Low-voltage fuses Part 6: Supplementary requirements for fuse
links for the protectiomf solarphotovoltaic systems

For Cables

IEC 60227, IEC General test anoheasuring method for PVC (Polyvinyl chloride)

60502 insulated cables (for working voltages up to and including 110(
and UV resistant for outdoor installation)

BS EN 50618 Electric cables for photovoltagystems (BT(DE/NOT)258),

mainly for DC cables

For Earthing /Lightni

ng

IEC 62561 Series
(Part 1,2 &7)
(Chemical earthing)

IEC 625611 LightningProtectionSystemComponents (LPSG)
Part 1: Requirements for connection components

IEC 625612 LightningProtectionSystemComponents (LPSG)
Part 2: Requirements for conductors and earth electrodes
IEC 625617 LightningProtectionSystemComponents (LPSG)

Part 7: Requirements for earthing enhancing compounds
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For Internal wiring

IEC 60364

Electrical installation guide

For Surge arresters/ Lightning arresters

NFC17%102 E S E lightning conductor / arrester

IEC 994 Part.4 | Surge arrestemsithout gap for ACsystem.

IEC 61643 Low-voltage surge protective device®art 11: Surge protective
11:2011 devices connected to low voltage power systefRgquirements and

test methods

Specification for

Steel structure

ISO 1461 Metallic Coating Hot dip galvanized coating on fabricated ferrous
productsRequirements

BS 5950 Steelworks design guideStructural use of steelwork in building

BS EN 1011 Welding recommendations for welding of metallic of materials.

Part 1 General guidance for arc welding.

BS EN 100561 | Specification for structural steel equal and unequal angles.

BS EN 10025 | Hot rolled products of structural steel

BS 6722 Recommendations for dimensions of metallic malgria

BS 4 Partl Structural steel selections. Specification for-falled sections

BS EN 20273 | Fasteners. Clearance holes for bolts and screws

BS 41:2005 Structural steel sections. Specification for hot rolled section

KS 02572 Specification fohotrolled structural steel sections

ENA TS 4395 | Steelwork for Overhead lines

Specification for

Fasteners and Washers

ISO 8981&-2 Mechanical properties of fasteners made of carbon steel and allg
steeli Part 1: Bolts, screws and studs with specified properties cla
T Part2: Nuts with specified properties clags€oarse thread and
fine pitch.

ISO7094 Plain washers with round hed for wood construction
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ISO 9652 ISO general purpose metric screw thréad®lerances Party 2:
Limits of sizes for general purposes external and internal screw
threads Medium quality.

ISO 262 ISO general purpose metric screw threadslected sizefor screws,
bolts and nuts

ISO 681 ISO general purpose screw thread3artl: Basic profile

ISO 61571&3 Fastene® Surface discontinuitiesPartl: Bolts, Screws and studs f
general requirements; screws and studs for special requirement.

ISO 28591 Samping procedures for inspection by attribudeRart 1: Sampling
schemes indexed by tieceptanc&uality Limit (AQL) for lot by lot
inspection

BS EN 143991, | High strength structural bolting assemblies for preloading. Part 1.:

3&6 General requirements; P&tHexagon bolt and nut assemblies; Pa
6: Plain chamfered washers.

BS 4190 ISO metric black hexagonal bolts, screws and nuts

DIN 436 Square washers with round hole for wood construction

ISO 1461 Hot dip galvanized coating on fabricated iron and sigedles

specifications and test methods

Specification for

civil materials and associated works

ASTM A 392 Standard Specification for Zir€oated Steel Chainlink fence fabric

ASTM A 120 Specification for Pipe, Steel, Black and Haipped Zineccoated
(Galvanized) welded and seamless

ASTM F 626 Standard Specification for Fence fittings

ASTM A 121 Barbed wire: ASTM A 121, 2.51 mm diameter wire in strand (No.]
1/2 gauge), 2 strands withpbint barbs spaced at 125 mm, Class 3
zinc coating

ASTM A123 Standard Specification for Zinc (H&8tip Galvanized) Coatings on
Iron and Steel Products

BS 8301 Code of practice for Building Drainage

BS 6031 Code of practice for Earthworks

42



BS CP 2005 Sewerage design and Construction

AASHTO T99 | Standard Method of B¢ for moisturedensity relations of soils using
2.5kg rammer and a 305mm drop

BS 1377 Methods of test for soils for civil engineering purposes

AASHTO T180 | Standard Method of Test for moisteatensity relations of soils using
5.4kg rammer and a 457nmanop

AASHTO T193 | Standard Method of Test for the California Bearing Ratio

BS 882 Specification for aggregates from natural sources for concrete

BS 4449 Specification for the use of Structural steel in building

BS 8110 Structural Use of Concrete

BS 8004 Code of Practice for Foundations

BS 12 Specification for Portland Cement

BS 5950 Structural use of steelwork in building

BS 1490 Aluminium Alloy Specification

3.2Guidelinesand Grid Codes

a)

b)

d)

e)

g)

Energy Act 2019

Draft Energy Solar PhotovoltaiSystems Regulations 20X% updated draft/ adopted

regulations

KenyaNational Distribution Grid Code (KNDC), April 2017

Connectiorguidelines for small scale renewable generating plant jugdeDec 2012

BS 7430: 1999Codeof practice for earthing

BS 7354 Codeof practice for design of open terminal stations

BS 7671 2008 Requirementdor electrical installations IEE wiring regulations:

seventeenth edition.
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4. TECHNICAL SPECIFICATIONS FOR SOLAR POWER GENERATIO N
PLANT

4.1 Slar PhotoVoltaic(SPV) Crystalline Modules
4.1.1SPVPoly / Mono crystalline modules ahinimum 60-cell with minimum B% efficiency.

4.1.2In picking the capacity of modules enstiney offer high currents in tHeV array desigmo

meet battencharging needs.
4.1.3Solarmodules offered shall be

i) Certified as per IEC 61215 /ISI14286

i) Qualify IEC 61730 Part-1: PV Module SafetyQualificationPart-1 Requirementor
Construction

iii) Qualify IEC 61730 Part-2: PV Module SafetualificationPart-2 Requirements
for Testing.

4.14 As SPV modules shall be used in highly corrosive atmosphere throughout their life time so
they must qualify IEC 61701.

4.15 Solar PV Module design shalbeform to following requirement

i) Weatherproof, DC rated MCconnector and a lead cable coming out as a part of the
module, making connections easier and secure, not allowing any loose connections.
i) Resistant to water ingss abrasion, hail impact, humidity, sea water & other harsh

environmental factors for the st situation at site.

4.16 Modulerating is considered under standard test conditions; however Solar Modules shall be
designed to operate and perform under site conditions including high temperature, dusty
conditions high humidity and corrosive atmosere.

4.1.7 |dentification and Traceability

EachPV module shall have&lioFrequencydentification(RFID) tag. The following information
must be mentioned in the RFID used on each module. This can be inside or outside the laminate,

but must be able twithstand harsh environmental conditions.

)] Nameof the manufacturer of SPV module.
i)  Name of he manufacturer of Solar cells.
i) Monthand year of the manufacturer (separately édarscell and module).

iv)  Country of origin (separately fookr cell and module).
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v) 1-V curve for the module.

vi) Peak wattagem, Vm and PF for the module.

vii) Unique SeriaNo and Model No of the module.

viii) Date and year of obtaining IEC SPV module qualification certificate

iX) Name of the test lab issuing IEC certificate

Xx)  Otherrelevantinformation on traceability of slar cell and mode as per 1ISO
900l1and ISO14001.

4.1.8Warranties foModules

4.1.8.1Product Warranty

The manudcturer should warrant the solapdule(s) to be free from the defects and/or failures
specified below for a period not less thiam (10)years from the date of sale to the original

customer (Employef)

i) Defects and /or failures due to manufacturing.
i) Defects and/or failures due to qualitiymaterials.
i)  Non-conformity to specifications due to faulty manufacturing and/ or inspection

processes.
4.1.8.2PerformanceWarranty

The predicted electrical degradation of power generated not exceeding 20% of the minimum rated
power over the 2fearperiod and not more than 10% after ten years period of the full rated
original output.

Bidder shall provide ata sheet foraar PVmodule (under standard testingndition) along with

their offer as peGuaranteed echnicalParticulas.

4.1.9Module Mounting Structure (MM¥

4.1.9.1The MMS to be used for mountindpe SPV moduleshall be as under

i) Fixedtilt type
i)  Azimuth: 0° True Suth/North as per site location
ii) Tilt angle: 10% 15° tilt angleshall be provided for all siteswith adequate spacing to

prevent interrow shading

4.1.9.2 Structure shall comply with IE61215/61646.
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4.1.9.3 The mounting steel structuaad its galvanizinghall be as pestandard$istedabove.

4.1.9.4 The mounting structure shall be suitably designed for mechanical and electrical installation.
It shall support SPV modules at a given orientation, absorb and transfer the mechanical loads along
with applicable wind loads to the base properly.

4.1.9.5While designing of MMS additional care is needed to ensure that the material size used is
capable to withstand the wind forces generated on account of heavy wind speed of respective sea
wind zone.MMS with documented results of wind tunnel testing and rrasb frequency
dampening are preferred.

4.1.96 To reduce the pressure on structure and foundation, clear spacing between two adjacent

modules shall bsufficient to allow windoassage

4.1.97 The minimum clearance between the lower edge of the moduotesleveloped ground
level shall beadequately elevated above relevant flood plimimum 1000mm and to employers

approval

4.1.98 For groundmounted systemsontractor has to choossuitable foundation design(s)
depending on soil conditions, geographical condition, regional wind speed, bearing capacity, slope
stability etc.

4.1.9.9The structure shall be designed to allow replacement of any module
4.1.9.10TheContractor(successful biddeghall furnish detailed design calculation.

4.1.9.11 Nuts & bolts, supporting structures including module mountinigustures shall have to
be adequately protected against all climatic conditions prevailing in the area.

4.1.9.12 All fasteners shall be ddtainless steel of grade SS 304oitableequivalent.
4.1.9.13 The nounting structure shall be grounded properly using mainteHageearthing kit.

4.1.9.14 Themounting structure & foundation shall be designed to withstand applicable speed of
wind zone of the applicable site as given in relevant International/Kenya wind load codes /
standards. Suitable fastening arrangement such as grouting and clamping shwolddesel to

secure the installation against the specific wind speed. The contractor shall ensure that the design

hasbeen certified by a recognized labsiitution in this regard and submit the samEnaployer
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4.2 PV Inverter

4.21 Systems having 3kyor more of PV capacity shall have a PV Inverlére capacity of the
PV inverters shall be as p€ables 27.

4.2.2 The efficiency of the Inverter shall be more th&®®at full load.
4.2.3 Supply Voltage and Variation

i) Supply voltage SinglPhase, 230 AC for sydems upto 10kW; Supply voltage Tiree
phase, 400\AC for systems bigger than 10k¥¥s shown in Tables?2

i)  Voltage variation (+10% t6 10%),

i)  Frequency variation 504.5 Hz

iv)  Total harmonic voltage distortion less than 3% to synchronize statdard /local

grid.

4.2.4 The inverter shall have high overload capdcsiyrge capability of at least twice the rated
capacity The Bidder should specify the overload capacity in the bid.

4.2.5 String inverter(sps per design shall be of requisite nengho meet the minimum capacity
or moreas per requirement of each sée given in Tables-Z; at a suitable DC/AC ratio as
specified for the inverter.

4.2.6 A Maximum Power Point Tracker (MPPT) shall be integrated into the inverter to maximize
energy dawn from the solar PV array. MPPT shall be microprocessor/micro controller based to
minimize power losses and maximize energy utilization. The details of working mechanism of
MPPT shall be mentioned by the Bidder in its proposal. The MPPT unit shallelgeaitetd in to

the inverter or conform to IEC 62093 for design qualification.

4.2.7 Inverter should comply with IEC 61683 for efficiency and measurements and should comply

with IEC 600682 for environmental testing.

4.2.8 The inverter shall be capable afrtrolling power factor dynamically and be equipped with

components required to support reactive power.

42,9 The Inverters shall be designed for continuous, reliable power supply as per specification
and shall have internal protection arrangement agamstsustained fault in the feeder line and

against lightning strikes in the feeder line.

4.2.10 The inverter shall have the required protection arrangements against earth leakage faults.
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Specifically, the inverter shall be singlephase power conditionifgusing static soliestate

components.

42.11 The inverter shall be suitably designed for parallel operation. Eachstatal electronic
device shall have to be protected to ensure long life of the inverter as well as smooth functioning

of the inverter

4.2.12 The inverter must have the feature to work in tandem with other similar inverters and be
able to be successively & automatically swi

variations during the day.

4.2.13 Degree of protection of the indoorverter shall be at least¥4 and that of outdoor at
least IR65.

4.2.14 The system should be capable of providing all the data including that of SPV energy meter
and inverter to the central software on Q@4 protocol. All the equipment/hardware tsaire

for complying with the same wil/|l be in the B

4.2.15 Communication interface shall be an integral part of inverter and shall be suitable to be

connected to local data monitoring system and also remotely via the web.
4.2.16 The inverter ball have the capability to store data for at least 6 months.

42.17 Inverter front panel, supplemental metering, or remote monitoring interface shall be

provided with display or remote monitoring of the following:

i) DC power input

i) DC input voltage
i) DC curren

iv) AC output power
v) AC voltage

vi) AC current

4.2.18 Both AC & DC lines shall have suitable fuses, surge arrestors and contactors to allow safe

start up and shut down of the system. Fuses used in the DC circuit should be DC rated.
4.2.19 Protection requireth Inverter

i) Input side disconnection switch

i)  Ground fault monitoring
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i) DC reverse polarity protection

iv) DC over voltage / current limitation protection

v) AC short circuit protection

vi) AC over voltage / current limitation protection

vii) DC and AC side surge protemti (Metal Oxide Varistor (MOV) buHin )
viii) Any other protection in view of battery.

iX) Anti-islanding protection

4.2.20The inverter shall include appropriate setbtective and selfliagnostic features to protect
itself and the PV array from damage in tlrergt of inverter component failure or from parameters

ibeyond the inverterds safe operating range

4.2.21 Inverter shall go to shutdown/standby mode, with its contacts open, under the following

conditions before attempiy an automatic restart after an appropriate time delay.

i)  When the power available from the PV array is insufficient to supply the losses of the
inverter, the inverter shall go to standby/shutdown mode.
i) The inverter control shall prevent excessive cycbhghut down during insufficient

solar irradiance.

4.2.22 Operation outside the limits of power quality as described in the technical data sheet should
cause the inverter to disconnect tkgstem Additional parameters requiring automatic

disconnection are

i)  Neutral voltage displacement
i) Over current

i) Earth fault

iv) And reverse power

In each of the above cases, tripping time should be low enough to protect the inverter.

4.2.23 Internalsurge protection shall consist of three MOV type stagestors connected from

positive and negative terminals to earth (via Y arrangement).

4.2.24 The inverter shall be compatible with the Battery Energy Storage System (BESS)

specified in subsectiof.3 below
4.3 Battery Energy Storage System (BESS)

4.3.1 Supply of Battery Energy Storage System (BESS) with LithHnmmBattery Power Packs,
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conforming to IEC standardslo additional alternative battery chemistries whlé considered.

4.3.2 BESS must eetthe minimum capacity requirements given in Tablésf@r each site and

complete in all respects.
4.33 The BESS must have minimum 8@epth of Discharge (DOD).

4.3.4 Warranted number of cycleg/cle life should be minimur,700 cyclesat 80% DODand

at a minimum temperature of 25°C

4.35The Battery Voltage should be 24VDC for sites with less than@BRWcapacity and Battery
Voltage of 48VDC for sites with 3ky/and above of PV capacity as given in Table8. 2
Equipment to have matching voltag@&atteries, Battery inverteCharge Controllgr Batteries

should achieve specified capacitiggh)) at the stated voltage.

4.3.6Enclosureshouldconfam to IP54 for Indoor /IP6%or better for outdoor.
4.3.7 All accessories for correct installatioloundation, connection, controls, and operation of
BESSshould be provided together with BESS.

4.3.8 Batteries are charged by Battery Inveté€harger. Thus, batteries charging mechanism
should be part of the BESS.

4.3.9 A properly dimensionedBattery ManagementSystem (BMS) should be in place for
managing the state of charge and state of health of the BESS.

4.3.10 Guaranteed minimum service life of Lithium lon BESS shalminimum 10 years with
Warranty of 10 years. If due to any reason battery regjtorbe replaced, then the Contractor is
to replace the same in warrgmeriod without any extra cost to the Employer.

4.3.11 Load demand requirement of each site, design concept of BESS, Inverter rating, Battery
rating etc. elaborated ihables 27. Contractor should submit the detailed drawing for approval
demonstrating the meeting of load requirements of consumers forceauhunityfacility at

design stage

4.3.12 Suitable number of corrosion resistant and gembf storage racks shall be supplied to
accommodate the cells, testers and other accessories. The rack design shall be such that minimunr
space is required, without any way obstructing the maintenance requirements. For metallic racks,

standards specified for control panel enclosures and otheltiongtall govern.

4 3.13 There shall be no environmental hazards caused due to:
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i) Improper use and maintenance of the battery bank.
i) Improper disposal of batteries at the time of replacement.
i) Any manufacturing defects.

4.3.14 All technical andbther details pertaining to the storage cells shall be supplied including but

not limited to the following:

i) Rated voltage anWatt-hour capacity of each storage cell as the rated discharge

rate,
i) Permitted maximum DOD,
iii) Self-discharge rate,
iv) Cycle life of the storage cell and the anticipated life (in years) of the battery bank.
V) Total number of storage cells in use.
Vi) Details on cell interconnections, if any

4.3.15The system should allow for the load current to be supplied at the saenadithe battery

charging current

4.3.16 Contractor shall submit (in 4 sets) complete design and expected performance of BESS
calculations, drawings, reports and data for approval of the Employer during detailed engineering.
The design of BESS with crithl parameters such as response time discharge duration, Depth of
discharge, frequency of discharge, cycle life, round trip cycle efficiency performance degradation,
seltdischarge characteristics, short time discharge rating, transient response chkacacteri
auxiliary system requirement etc. shall be included in the detailed engineering.

4.3.17 Suitable fire protectioand suppressiosystem shall be designed for BESS in line with IEC

or internationalequirements/ specificatiomegulation as applicabfer lithium-ion batteriesand

system requirement considering project site. Detailed hazard analysis and risk mitigation strategy
shall be provided along with bid documents.

4.318 BESS conforming to International Safety and EleatrStandards shall be Complete in all

respect consisting of:
i) Battery inverter/charger for supply voltage as@ause4.4 below wave type sinusoidal.

i) Complete with programmable control and regulation parameters, protection system,
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control systen, surge protection system etc.

iii) Site Master Controller System. Charge controller dgstems with PV capacity below
3kWhp.

iv) Requisite numbers of battery pack, the combination of which shall equal or exceed the

estimated capacity shown in designreltgeristics infables 27, with Minimum 80 % DOD,
V) Enclosures conforming to IP54 for Indoor /IP65 or better for outdoor.

Vi) All accessories and connection for correct installation and operation of BESS.
vii)  All cables for inter connection with ma#iC distribution board.

viii)  Support structure to keep battery at a suitable clearance level from ground to take care of
water flooding etc. The design shall be submitted to the employer before its implementation. Test
certificate and test reports as p&CB2133, IEC61959 and IEC 61960 or other international

equivalent standard applicable to battery technology shall be submitted for approval of the
Employer. All other test certificate and test reports as per international standards and norms for

BESS shalbe submitted for approval of the Employer during submission of detailgideering.

4.319 Suitable protection/isolation for the battery system should be provided with proper rating
of fuses and isolators for DC application. This should be connecte@dretoattery bank and

battery inverter/charger.

4.3.20 Endof-Life (EOL) plan for all batteries and other potentially hazardewsiste at the end

of its useful life. Bidder shall prepare and submit an EOL recycling and disposal plan for all
batteries to besafely processed at a certified facility for the specific battery chemistry being
proposed at each facility included in the proposal for each Lot. To the extent that the selected
battery chemistry has some residual value as a result of the recyclinggyribig value can be
considered as funds set aside to offset the handling and transport of materials at the end of their
useful life. Any remaining cost obligations to ensure compliance with National and International

laws and standards, must be set asidm escrow reserve fund to be established by the Bidder.

4 4 Battery Inverter Charger
4.4.1 All sites shall have Battery Inverter Charger with capacities as specified in Tables 2

4.4.2 The efficiencyof the Invertershall bemore tharB3% at full load.
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4.4.3 The Inverters must m®mpatible with (able to chargkithium-ion Batteries
4.4.4 Supply Voltageand Variation

i) Nominal InputVoltageshall be24VDC for systems with less th&8kWp PV capacity
Nominal InputVoltage shall be 48 DC for systemshaving 3kWp or more ofPV
capacity as shown inmrables 27.

i) Supply voltageshall be Sigle Phase, 230V AC for systems upto 1GkV&upply
voltage Three phase, 400V AC for systems bigger than pad\shown in Tables-2

i)  Voltage variation (5% to1 5%)

iv)  Frequency variation 504.5 Hz

v)  Total harmonic voltage distortion less than 3% to synchronize with standard /local
grid.

445 The inverter shall have high overload capacity/ surge capability of at least twice the rated

capacity. The Biddeshould specify the overload capacity in the bid.

4.4.6 Battery Inverter/charger to be-tirectional with power factor capability of at least 0.80
lagging to 0.80 leading.

4.4.7 Inverters to have pure sinewave output waveform.

4.4.8 Inverter should comply with IEC 61683 for efficiency and measurements and should comply

with IEC 600682 for environmental testing.

4.4.9 The invertershall be capable of controlling power factor dynamically and be equipped with

components required togport reactive power.

4.4.10 Thelnverters shall be designed for continuous, reliable power supply as per specification
and shall have internal protection arrangement against any sustained fault in the feeder line and

against lightning strikes in the feedme.

4.4.11 Theinverter shall have the required protection arrangements against earth leakage faults.
Specifically, the inverter shall be singlephase power conditioning unit using statiestsoéd

components.

4.4.12 Theinverter shall be suitably designed for parallel operation. Each-stalid electronic
device shall have to be protected to ensure long life of the inverter as well as smooth functioning

of the inverter.
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4.4.13 Degreeof protection of the indoor invertehall be at least B84 and that of outdoor at
least IR65.

4.4.14 The systenshould be capable of providing all the data including that of SPV energy meter
and inverter to the central software on {EQ4 protocol. All the equipment/hardware /software

forcompl ying with the same wil|l be in the Bi d

4.4.15 Communicationinterface shall be an integral part of inverter and shall be suitable to be

connected to local data monitoring system and also remotely via the web.
4.4.16 The invertershall havehe capability to store data for at least 6 months.

4.4.17 Inverter front panelsupplemental metering, or remote monitoring interface shall be

provided with display or remote monitoring of the following:

i) DC power input
i) DC input voltage
i) DC current
iv) AC output power
v) AC voltage
vi) AC current

4.4.18 Both AC & DClines shall have suitable fuses, surge arrestors and contactors to allow safe

start up and shut down of the system. Fuses used in the DC circuit should be DC rated.
4.4.19 Protectionrequired in Inverter

i) Input side disconnection switch

i) Ground fault monitoring

i) DC reverse polarity protection

iv) DC over voltage / current limitation protection

v) AC short circuit protection

vi) AC over voltage / current limitation protection

vii) DC and AC side surgprotection (Metal Oxide Varistor (MOV) buith
viii) Any other protection in view of battery.

iX) Anti-islanding protection

4.4 20 The inverter shall include appropriate setbtective and selfliagnostic features to protect

itself from damage in the event afvierter compoent failure or from parametefseyond the
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inverterodos safe operating range due to inter

4.4.21 Operatioroutside the limits of power quality as described in the technical data sheet should
cause theinverter to disconnect thesystem Additional parameters requiring automatic

disconnection are

i) Neutral voltage displacement
i) Over current

i) Earth fault

iv) And reverse power

In each of the above cases, tripping time shouldWwesnough to protect the inverter.

4.4.22 Internalsurgeprotection shall consist of thré@OV type surgearrestors connected from

positive and negative terminals to earth (via Y arrangement).

4.4.23The inverter shall beompatible with Lithium ion battery technology

45 Charge Controller

45.1 Thebiddershall provide, integrate, install, configure, and commission a Charge Controller
to manage and coordinate the performance of SPGP and BES&IEsites with less thaBkWp

PV capacity as per Tablesr2

4.5.2 The Charge Controllers shallMdaximum Power Point Tradkg (MPPT)type
4.5.3The Charge Controller input voltage24vDC

4.5.4 Output currents for the Charge Controllers for each site are givablgs2-7.

4.5.5The charge Controller should have a disglayvoltage ad current ér load and solafThe

display should also be able to display other parameters.

4.56 The Charge controller should be protected against shrottits, over currents and reverse

connection

4.5.7 The charge controller must have programmable settings for all voltage setpoints. These
setpoints must be adjusted by the installer to match the tempeadjusted battery charging and

discharging curves in the anticipated ambient temperatures at thierlaafathe batteries.

4.5.8The Charge Controller should provide a low voltage disconnect to preventisgbarging

the battery array, and consistent with the settings and specifications of the battery warranty and
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prudent operational practices.

4.5.9The Charge Controller must provide a high voltage disconnect to preverthareing the
battery array, and consistent with the settings and specifications of the battery warranty and
prudent operational practices.

45.10The Charge Controller must havegrammable settings for the maximum current for both
charging and discharging. These setpoints must be adjusted by the installer to match the

temperatureadjusted Rates for charging and discharging within the battery warranty.

4.5.11The Charge Controlleshould integrate with thedtery Management SystemNE) to

ensure coordinated protection of the batteagk

45.12 The Charge Controller should have multiple operating modes, for example Charge,
Discharge, Float, Standby, which can be clearly comoated to the user via@raphicalUser
Interface (GUI), orscreen display, Bluetooth, wired connection, etc. System voltages, control
settings, and setpoints should also be communicated via ther@ent display or equivalent user

interface.

45.13The Charge Controller should be protected from the battery system with D& oxrent
protection, breaker(s) and/or fuse(s).

4.5.14The Charge Controller shall be accessible and configurable both remotely-sitel on

4.6 Hybrid Inverters
4.6.1 Hybrid Inverter for systems having PV capacity of less than 3k

Systems having less than 3kWV capacity sall contain a Battery Inverterifarger and a Charge
Controller. A separate Bttery hverterCharger andseparateCharge Controller are specified in
Tables 27. Bidders may propose to useédgbrid Inverterinsteadi.e. aninverter with an inbuilt

MPPT Charge Controlleprovidedthe Hybrid Invertemustmeet all the below requirements:

A The Inverter reets the capacityequirements oBattery hverter Chargerspecified in
Tables 27 for the site.

A The nbuilt MPPT Charge Controller meets tBharge Controller capacity requirements

i.e. Charge Controllechargingcurrentsspecified in Tables-Z for the site.

A Meets the PV array input capacity specified in Tab®e® The Hybrid Inverter
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documentation i . e. GTP and Technical Dat
minimum PV capacity specified.

Meets all the specifications 8fattery hverterChargerspecified inClause4.4 above

Meets all the specifications of Charge Controllers specifi€lanse4.5 above.

> > >

Is rated forthe required System Voltage 24V.

p>

Is compatible with Lithium ion battery technology

4.6.2 Hybrid Inverter for systems having PV capacity of 3k\Wp and above

Systems having 3ky/or more of PV capacity shall have a PV Inverter and a Battery Inverter
Charger A separate PV Inverter aisgparatdattery hverte Charger are specified as peables
2-7. Bidders may propose to use a Hybngdrterinstead providedthe Hybrid hverter mustneet

all the belowrequirements

A The Inverter reets the capacity requirements of Battery Inverter Charger specified in
Tables 27 for the site.

A Meets the PV array input capacitgpecified in Tables 27. The Hybrid Inverter
documentation i.e. GTP and Technical Data Sheet, must clearly shawv itr athee d f @

minimum PV capacity specified.
Meets all the specifications of PV Inverter specifie€lause4.2 above.

Meets all the specifications of Battery Inverter Charger fipddn Clause4.4 above.

> > >

Is rated for the required DC Battergltage of48V.

>

Has Oftgrid Operating Mde

A Is compatible with Lithium ion battery technology

4.7 Lightning & Over Voltage Protection

4.7.1 The SE5P shallbe provided witHightning andover voltage protection connected to proper
earth pitsEarthing pits shall be measured to have an earthing resistan@ ofar | ess at
of installation. If this level cannot be obtained with the soil at the facility, then soil conditioning

(engneered backfill) shall be implemented to improve the earthing resistance within acceptable
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levels.

4.7.2 Lightningprotection placed at strategic locations, shall be used to protect the arrays against
lightning protection. The bidder shall give detailed desgthe employershowing location of
lightning conductormasts and the protection coverage on array without causinghacpw on

the modules.
4.7.3 All desigrs shall be submitted tthe Employebefore its implementation.

4.7.4 Necessary concrete foundation for holding the lightning conductor in position to be made
after giving due consideration to maximum wind speed raathtenance requirement at site in

future.

4.7.5 The lightning conductor shall be earthed thro@gipper conductostrips and connected to
earthpits per applicable International Standar@sitable number of earth pits shall be provided
for each lightningarrestor. Each Iightningonduétor shall be fitted with individual earth pit as per

required Standards including accessories

47.6 If)esign calculations, technical specificétion and requisite test repoitghtfiing mast
conforming tointernational standards along with detailed write up in 4 sets shall be provided for
approval tahe Employer.

4.8 Earthing Protection

4.8.1 Earthing system shall be as per KPLC requirements/specifications and as per standards in
chapter 3.

4.8.2 Earthing system network / earth mat shall be of interconnected aseger KPLC
requirements/specificationhe earth conductors shall be free from pitting, laminations, rust,

scale and other electricat mechanical defects.

4.8.3 Metallic frame of all electrical equipment shall be earthed by $eparateand distinct
connections to earthing system, each of 100% capaaitly the exception of solar panels, for
which alternate means of cadempliant earthing shall be admissible if integdatath racking

design

4.8.4 Metallic sheaths / screens, and armor of nedtie cables shall be earthed at both ends.
Metallic sheaths and armor of single core cables shall be earthed at switchgear end only unless

otherwise approved.
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4.8.5 Eachcontinuous laid lengths of cable tray shall be earthed at minimum two places to earthing
system, the distance between earthing points shall not exceed 36. MAterever earth mat is

not available, necessary connections shall be done by driving anleattbde in the ground.
4.8.6 Neutral connections and metallic conduits/pipes shall not be used for the equipment.earthing

4.8.7 Lightning protection system down conductors shall be terminated to separate earth electrodes

& not be connected to other dartg conductors

4.8.8 Connections between earth leads and equipment shall normally be of bolted type. Contact
surfaces shall be thoroughly cleaned before connections. Equipment bolted connections after being

tested and checked shall be painted with-eatiosive paint / compound.

4.8.9 Back filling material to be placed over buried conductors shall be free from stones and

harmful mixtures. Back filling shall be placed in layers of 150 mm.

4.8.10 Earth pit shall be constructed as pe€ standardspecifiedin Table9. Minimum spacing
between electrodes shall be 2000 as per KPLC requirements/ specificatioBarth pits shall

be treated with salt and chardahlemicalPowder Earthing.

4.8.11 Earth resistance at earth terminations shall be measured and recorded. All equipment
required for testing shall be furnished by successful bidder.

4.8.12 Each array structure of the GPyard/shed shall be grounded properly asspendardThe
Array Structureis to be connected to earth pits as per standards. Junction boxes shall be connected

to the main earthing conductor/electrode.

4.8.13The arrays shall be in protected zone of lightning arrester/spheres by installation of suitable
lightning surge dierters/arrestors. The earth electrodes for the same shall have to be completely

separate from the plant/array earthing.

4.8.14 All metal casing/shielding of the plant shall be thoroughly grounded in accordance with
KPLC requirements/ specificatioriBotalearthingsystem installation shall be in strict accordance
with KPLC requirements/ specifications

4.8.15 Necessary testgint provision shall be made for bolted isolating joints of each earthing pit

for periodic checking of earth resistance.

4.8.16 All non-current carrying metal parts shall be earthed with two separate and distinct earth

continuity conductors to an efficient earth electrode.
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4.8.17 Earthing Desigrand Layout

i) The successful bidder shall submit Design along widwidrgs showinghe location
of lightning arresters and protection zones to cover all arrays against lightning for
approvalfrom Employer.
i) The earth mesh system design shall be submitted for apprdwaipbyer.
ii) Total plant earthing system shall be designed to give an earth resistance of less than 1
ohm all along the earth mesh.
iv) Earthing conductors in outdoor areas shathd@er KPLC requirements/standards
and as per approval¥he conductiors shall beuried 1.5 to 2M below finished
graded level and these buried conductors shall be brought 500 mm above ground
level for making tap connections to the equipment.

v) All the electrodeshall beas per KPLC standards/specifications
4.8.18Metallic conduits and pipes shall not be used as earth continuity conductor.
49 Cables

4.9.1 Cables& Wiring

49.1.1 All instruments anganel wiring shall be of heat resisting and -saifinguishing type in
compliance with hternationalStandards Plastic or porcelain cleats of the limited compression
type shall be used for holding wiring runs. All wires shall be suitable for bending to meet the

terminal studs at right angles.

4.9.1.2Metal cases of all apparatus mounted on panels shakterately earthed by means of

copper wire or strips.

49.1.3 The following color scheme of the wiring shall be used assfardardor three phase

systems

a) AC three phase circuits:

i) No.1 Phase : Red.
No.2 Phase - Yellow.
No.3 Phase : Blue
i) Neutralconductor : Black
iii) Connection toearth : Green
b) D.C. circuits : Brown for positive (+) and Grey for negativ@ (
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4.9.2 Cables and Accessories

4.9.2.1 Cables of appropriate size to be usethe system shall have the following characteristics:

Shall meet IEC 60227/1S 694, IEC 60502/IS1554 standards

Temp. Rangei 10°C to +80°C

Excellent resistance to heat, cold, water, oil, abragitimviolet (UV) radiation
Flexible

Sizes of cablebetween array interconnections, array to junction boxestion
boxes tomverter etc. shall be so selected to keep the voltaggpoayer loss) of the
entire solar system to the minimum. The cables (as pahi&)ld be insulated with

a special grade\FC compound formulated for outdoor use.

4.9.2.2 All the cables shall conform to the requirements of the related standards and codes for:

i)  DC cable for photovoltaic system

i)  XLPE/PVC insulated (heavy duty) electric cables for working voltages up to
and including 1100V.

i)  Recommended current ratings

Iv) Low carbon galvanized steel wires, formed wires and tapesrfiooring of
cables

v) PVC insulation and sheath

vi) Cross linked polyétylene insulated PVC sheathed cables

vii) Conductors for insulated electrical cables and flexible cords.

viii) Standard test method for density of smoke from the burning or decomposition
of plastics.

iX) Tests on gases evolved during combustion of electric cables.

X)  Tests on electric cables under fire conditions.

4.9.2.3Technical Requirements

)

ii)

The cables shall be suitable for laying on racks, in ducts, trenches, trestles, conduits
and undeiground buried installation with chances of flooding by water.
All cables ofmodule area if laid on cable trays shall be covered. If cables are to be
laid underground, layinghall be as per latest relevade.
Cables withcopper conductor on DC side & that with aluminum conductor in AC
side to be used as power cables shall bensile strength as per relevant standards.
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Vi)

vii)

viii)

Conductors shall be stranded.

Cables with XLPE insulation, PVC sheatheda@noredsuitable for a continuous
conductor temperature of @and short circuit conductor temperature of’25ghall

be used.

PVC insulation shall be suitable for continuous conductor temperature’6f attd

short circuit conductor temperature of 160

Only terminal cable joints shall be accepted. No cable joints to join two cable ends
shall be accepted.

Cables inside the contrmdom shall be laid in suitable Cable Trays of approved type.
Cable terminations for LT cables shall be made with suitable cable lugs & sockets
etc. crimped properly and passed through brass compression type cable glands at the
entry and exit point of theubicles.

The panel sé bottoms shall be properly
inside the panel.

The terminal end of cables and wires are to be fitted with good quality letter and
number ferrules of proper sizes so that the cables calebgfied easily.

4.9.3 Cable Selection & Sizing

49.3.1All LT power cables of sizes more than 90 sq.mm shall be XLPE insulated, PVC sheathed

andarmored. Cableshall be sized based on the following considerations:

i)
i)

ii)

Rated current of the equipment

DC Cable:Minimum voltage drop in the cable during full load running condition,
maximum voltage drop shall be limited to 1% of the rated voltage

AC Cable:Minimum voltage drop in the cable during full load running condition,
maximum voltage drop shall berlited to 2% of the rated voltage

Shortcircuit withstand capability.

De-rating factors for various conditions of installations including the following shall
be considered while selecting the cable sizes:

a) Variation in ambient temperature for cables lai@ir.

b) Grouping of cables

¢) Variation in ground temperature and soil resistivity for buried cables.

d) Cable lengths shall be considered in such a way that straight through cable joints

is avoided. Cables shall bemoredype if laid in yard area or dirdg buried.
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4.9.3.2Cable employed for series connection of PV modules through MC4 connectors shall be of

4 /6 sq mm size subject to voltage drop valitnin acceptance

4.9.4 CableConstructional Features

49.4.1 1.1kV Grade Cables

)

ii)

1.1 KV grade XLPE power cables on AC sidball have compacted aluminum
conductor, XLPE insulatedgrmored,inner & outer PVC sheathed conforming to
KPLC requirements/standards.

Withstanding 90°C continuous conductor temperature and 260during short
circuit, inner sheathed with heat resistant elastomeric compound, nylon cord
reinforced, outer sheathed with heat resistant, oil resistant #athe-retardant
heavyduty elastomeric compound conformingdBLC requirements/ standards.

Cables laid in trenches and using Galvanized Cable trays of adequate strength shall

be on structural (Md Stee) supports.

49.4.2 Control Cables

)

i)

1.1 KV Grade ontrol Cables shall have stranded copper conductor, PVC insulated
with appropriate grade shall be used for all control cables required 8PBE The

cables shall be terminated using Cu. Lugs of adequate cross section area with miller
insulation betweerach pair and tinned copper screening.

Control cables shall have minimum conductor cigssion of 1.5§.mm.

49.4.3 DC Side Cables

1)

ii)

DC cables in the plant shall be with Copper conductors to be used between

a Module to Modules inter connections

b. Strings to String Combiner Box

¢ String Combiner Boxes SCB9 / Array Junction Boxes AJBs) to DC
Distribution Board DCDB) & or SCBs / AJBs to Inverters

Their guiding factor selected cables shall be the current carrying capacity after the

considered reduction factors which shall be higher than 1.25 times of Isc under STC

as per IEC 60364-712 and the annual energy vyield loss is less than 1% as per

prevaiing norms and to be considered in the Energy Yield Estimation analysis.

The selected cables for themmunityfacility shall be

a 1 Core, 4 Sg mm copper condudiilectrolytic Tinned Copper IEC 60228, Class
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5) or higher sizg rated 600/1000V AC,as per mdule manufacturer
recommendations for module to module interconnection (normally comes along
with modules). The cable shall be solar grade cables with UV and weather
resistant protected cables suitable for outdoor applications and confirming to
TUV: 2 PfG1169 / 08.2007.
b. 1 Core, 6 Sq mm copper conductor (Electrolytic Tinned Colife60228 Class
5) rated 600/1000V AC,solar grade cablavith UV and weather resistant
protected cables suitabier outdoor applicatiomccording to TUV 2 PfG 1169
/ 08.2007,Ethylene propylene rubbeEPR insulation with Ethylenevinyl
acetate EVA) outer sheath or higher size as per approved design shall be used
for cable joining the string to string combin@xi(called as Home run cables).
¢ 1.1kV grade single core with@pper onductor, XLPE insulation, armored, with
inner & outer PVC sheaths. The cable connecting the SCBs and inverters / DCDB
shall be suitable underground laying and shall bel20 sg.mm or more in size.
d Cables of appropriate size to be used in theéesysshall have théollowing
characteristics:
i) Temp. Rang&10°C to +80°C.
i) Excellent resistance to Heat, Fire, oil, cold, water, abrasion, UV radiation.
iii) Flexible Cabling on DC side of the system shall be as short as possible to
minimize the voltage drop in the wiring

iv) All parts shall be corrosion resistant.
49.4.4 Low Tension (LT)Cables

A 1.1kV Grade, Abminiumconductor PVC armoredibles in AC ®le shall be used
for all LT power cables between control cubiclegtor Control CentresMCC),
respective feeders, etc.

A These cables shall be laid structural supports and using galvanizatle trays
of adequate strength. The cable shall be termdnagang Al. Lugs of adequate cross

section area.
4.10 Solar Export Energy Meter
4.10.1 Export Energy metr system to measure solar generation, complete with CT, PT (where

applicable) st shallbeas per Requirements/specifications of KRES per clausg.38) and shall
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be installed at power plant end line with Grid code.
4.11 Danger Boards/Plates

4.11.1 Danger boards/ platesd all other necessary safety sighsuld be provided as per grid
codes and requirementspecifications of KPLC and must be affixed at various appropriate

locations for safety of personnel.
4.12 Construction

4.12.1 Theinstallationshall be carried out by an electrical contractor holding a valid license as
required by the Government Authorities.

4.12.2 The contractor shall provide necessary drawings and documents required by statutory
authorities and obtain the approval beforertgkip erection. It shall be the sole responsibility of

the contractoto obtain safety certificagd approvas from local statutory authorities.

4.12.3 Any modification in the equipment or installation that may be demanded by the inspecting

authoritiesshall be carried out by the contractor at no additional cost to the Employer.

4.12.4 In accordance with the specific installation instruction as per the manufacturers drawings
or as directed by Employer, the successful Bidder shall unload, assemblejnstatit,test,

commission and hand over all electrical equipment included in this contract.

4.12.5 Erection materials including all consumables, tools, testing instruments or any other
equipment required for successful commissioning shall be arrangee budcessful Bidder in a

timely manner.

4.12.6 Clearing the site after completiofgr groundmounted systemf erection as well as
regular clearance of unwanted materials from site, returning excess materials supplied by
Empl oyer back resshalEampbe mgluded bnsler this scope of work.

4.12.7 All equipment and instruments, indoor and outdoor, shall be marked with Numbers and
provided with suitable danger boards as pmgal electricity codes and standardsefore

commissioning.

4.12.8 The contractor shall touch up the surface with paint of same shade for equiipmeh

are scratched and / or damaged during transportation and erection before commissioning.

4.12.9 The contractor shall employ skilled and seskilled labarers for erectn, testing and

commissioning as required. All the electricians, cable jointers, wiremen, welders and others
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empl oyed shall p 0 s s esragrognizad byetevat authdriiies. i c at es [/

4.12.10 The contractor shall set up his own facilitiessée at allocated place to undertake

fabrication/assembly jobs etc.
4.13 Civil works
The Contractor shall cargut civil works as called for in scope of work

4.13.1 Pertaining to electrical equipment like foundation for modules structures in grountded

SPGPor roof support grid for roof mounted SPGP

4.13.2 Foundationsand Structural Suppodf equipmentAC Distribution BoardsACDB), DC

boards, Inverters and associated trenches etc
4.13.3 Enclosures fobatteries)nverterand other accessories.
4.13.4 Fencing

4.13.5 All minor civil works such as fixing of foundation bolts, cutting holes in walls, chipping of

floor and ceiling etc. and making good the same after installation of the equipment.

4.13.6 All applicable foundtons for equipment under scope of work and required to complete the

associated work for SPGP only.

4.13.7 During erection, care is to be taken to see that painting does not peel off at any place and if

S0, it has to be given@ouchupdafter erection by the contraat
4.13.8 Detailed Topographical Survey & Geotechnilralestigation of plant area

The turnkey contractor shalbe responsible for detailed geotechnigalestigation and

topographicalsurvey at required locations for tharposes of foundation design.
4.13.9 Land Development for site activities

The turnkey contractor is responsible for making the site ready by clearing of bushes, felling of
trees (if required), leveling of grourathd any associated earthwo(ksherever reqgired) etc. for

commencing the SPGP.

4.13.10 Any othercivil works advised by Employer for completion of the work related to SPGP

has to be carried out without any extra charges.
4.14 Housing enclosures for equipment

4.14.1 The bidder is to providsuitable well ventilated and weather proof housnglosuress
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per his optimizedlesign ér eachSPGP to house indoor type equipmerhverters, batteries,
charge controllers, solar energy export meter etc. The housing enclosures shall be designed to th
appropriate size as per equipment requiremehtsach site Minimum area shall be 6 square

metres.

4.14.2 The housing enclosughall consist of concrete foundatiahe walling shall be masonry
and have ventilation brick louvres to be used to drawntorthe enclosure and circulation of air
throughout the enclosure to ensure sufficient cooling as per equipment requiréinerdssigns

shall be subject to employer approval.
4.14.3 The enclosure should contain appropriate indoor lighting.

4.14.4 Theenclosure shall have a main door with minimum height of 2200mm and with restricted

access. It shall also have aluminium/steel casement windows complete with burglar proof bars.

4.14.5 Suitable fire protection system shall be designedtherenclosuren line with IEC or
international norms regulation as applicable and system requirement considering project site.
Particularly, suitable fire protection for Lithiunon batteries to be provided and included in

bidderdéds cost esti mat es.

4.14.6 The enclosure sliabe constructed so such that they can withstand any flooding for the

lifetime of the Stand Alone System.

4147Desi gn of the encl osur e s h arhelbidderis te audply e c t
complete civil lay out plan,levation detaik of e@h amenityfrenches and struatai foundation
detailed applicable desigher approval complete with associated design calculatiorBidders
are also required to consider aestlsetitile desiging. After designreview and approvaby

Employer orhis representativeconstruction shall commence.
4.15 Fencing

4.15.1 The contractor shall provide chain link fencing with concrete posts aroupeéringeter of
the demarcated are@ontaining the ground mounted PV panels and the housing enclosure for
equipment) Warning plates/danger plates etc. shall be provided in sufficient numbers all around
the fencing as per safety requirements. The contractor will take prior approval gri flesn

Employer.

4.15.2 Barbed wire shall be installed iN8. wires above the chainlink fabric on supporting arms

facing outwards from site at 45 degree angles.
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4.15.3 The fence shall also include a double gate (one leaf for normal traffic, and e¢neooth

remain closed by means of a drop bolt locking into centre rest)
4.15.4 Care should be taken during design to ensure no fencing shadows fall on PV modules.
4.15.5 Materials for the chainlink fence

Fabric: ASTM A 392, 2 000 mm high, 3.8 mm diameteo.(Bl gauge) steel wire, 50 mm diamond

pattern, twisted and barbed finish at top, knuckled wires at bottom, zinc coated.

Pipes: ASTM A 120, steel pile, hdipped zinc coated after welding, diameter and weight size as
shown on drawings, unthreaded endss frem burrs.

Fence fittings: ASTM F 626, hatipped zinc coated according to ASTM A 123.

Barbed wire: ASTM A 121, 2.51 mm diameter wire in strand (Nd/P2gauge), 2 strands with 4
point barbs spaced at 125 mm, Class 3 zinc coating.

Bottom wires: 5 mmNo. 6 gauge) steel wire, 500 g/m2 zinc coating. This shall be surrounded by

a concrete beam (C20) as shown on the drawings.

Fence fittings: ASTM F 626, steel tension bars and bands, nuts and bolts, weather proof tops of
commercial aluminium alloy, mallebbcast iron, or rolled or pressed steel, cast iron and steel
fittings hotdipped galvanised with 500 g/m2 according to ASTM A123.

4.16 Testing and Commissioning

4.16.1 EarthingTesting dter Installation

4.16.1.1 Tests to ensure continuity of all eactbnnections.

4.16.1.2 Tests to obtain earth resistance of the complete network by using earth tester. The test

values obtained shall be within the limits.

4.16.2 Preparation of the Equipment for Commissioning

4.16.2.1 After completion of thénstallation at site and for the preparation of plant commissioning,
the contractor shall check all the equipment and installation in accordance with the agreed
standards, latest relevant code of practicé&eofyanStandards and specific instructionsfished

by the particular equipment suppliers

4.16.2.2 Checks required to be made on all equipment and installations at site shall comprise, but
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notbelimited to the following:

€)) Physical inspection of Modules for removal of any foreign bodigternal defects, such

as damaged/ loose connection in Junction Boxes & inverters etc. loose foundation bolts etc.

(b)  Check for the free movement of mechanism for the ciiicbiteaker, rotating parts of the

rotating machines and devices.

(c) Check for tghtness of all cable joints and bus bar termination ends as well as earth

connections in the main earthing network.

(d) Check for clearance of live bus bars and connectors from the metal enclosure.
(e) Check for proper alignment of all the modules etc.

() Continuity checks in case of power and control cables.

(9) Checking of all mechanical and electrical interlocks including tripping of breakers using

manual operation of relay.
(h) Checking of alarm and annunciation circuits by manual actuation of relelays.

0] Check and calibrate devices requiring field adjustment/calibration like adjustment of relay

setting etc.

(), Check for proper connection to earth network of all-oomrent carrying parts of the

equipment and installation.

4.16.2.3 The relevantests shall be carried out in accordance wéllevant IEC of latest issue.
4.16.2.4 The tests which are to be carried out on the equipment shall include, but not be limited to,
the testing of all electrical equipment as well as the system as a whislshah be carried out to
ensure that the equipment and its components are in satisfactory condition and will successfully
perform its functional operations. The inspection of the equipment shall be carried out to ensure

that all materials, workmanship éinstallations conform to the following:

i) Completeness of installation.

i) Each pole to earth insulation resistance test.

4.16.2.5 Cables

) Insulation resistance test shall be conducted by megger for cables rated up to 1.1kV grade.

i) All 1.1 kV cabks shall be subjected to high voltage test after joining and terminating but
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before commissioning as per relevant standards.
iii) In each test, the metallic sheath/screen/armor should be connected to earth.

iv) Continuity of all the cores, correctness btannections as per wiring diagraacorrectness
of polarity and phasing of power cables and proper earth connection of cable glands, cable boxes,

armor and metallic sheath, shall be checked.

4.16.3 Tess andCommissioning

4.16.3.1 The testing angommissioningor all electrical equipment at site shall be according to

the procedures listed below:

4.16.3.2 All electrical equipment shall be tested, installed and commissioned in accordance with
the latest relevant standards and code of practicesshatllibyKenya Bureau ofStandards
wherever applicableas per relevant regulations by the Kenyan Energy and Petroleum Regulatory

Authority (EPRA)and stipulations made in relevant general specifications.

4.16.3.3 Accepteddesign, engineering and construction standards, as well as accepted code of

practices and stipulations made in the relevant general specifications.

4.16.3.4 The contractor in the presence of representative / Consultemmbyershall carry out
all tess using his own calibrated instruments, testing equipment as well as qualified testing

personnel.

4.16.35 The contractor shall be expected to carry out all necessary installation and commissioning
tests on the installed solar generation plant and intesinalg (as per specifications in Chaptr

including, but not limited to the following:
i) Earthloop impedance test
i) Earth resistance test
iii) Insulation resistance test
iv) Continuity test
v) Phase to Earth, PhaseRbase, Neutral to Earth Resiste Tests

vi) Instantenous measurements of Array Voc and Currents, BESS Voltages, Charge

cotroller output voltages, functionality of all isolators and breakers, equipment earthing

4.16.3.6 A commissioning test certificatbal be prepared by the contractor and shall be submitted
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to the employer for approval before commencement of commissioning tests of the solar power

generation plant. The test certificate should indicate the expected results.

4.16.3.7 Installation test céficates shall be submitted for all sites wirires per KPLC
requirements/specifications and as per requirements outlir@bioters.

4.16.3.8 The results of all tests shall conform to the specification requirements as well as any

specific performancdata, guaranteed during finalization of the contract.
4.17 Design, Drawingsfor Electrical & Civil works (Drawing Section)
4.17.1 Submission of Drawings by contractor for Approvals

The Contractor shall submit design /drawingssign CalculationsataShees as applicable for
each SPGP withiB0days from the date of award for approval of Employer. The timely approval

of design and drawings are of essence for timely completion of work.

4.18 Warranties of Major Equipment

The warranties of major equipmeare found in the table below;

Table 10: Minimum Warranty Requirement for Major Equipment

Equipment Minimum Warranty Requirement
1. | Solar Photovoltaic a) Product Warranty:
Modules The manufacturer should warrant the Solar Module($e

free from the defects and/or failures specified below f
period not less than ten (10) years from the date of sale

original customer ("KPLC")

1 Defects and/or failures due to manufacturing.

1 Defects and/or failures due to quality of materials

1 Non conformity to specifications due to fau
manufacturing and/or inspection processes

b) Performance Warranty:

1 The predicted electrical degradation of power gener
not exceeding 20% of the minimum rated power ovet
25-year period and not more thd®% after ten year
period of the full rated original output.

2. | Batteries Minimum 10 years Warranty

71



3. | PV Inverter Minimum 10 years Warranty

4. | Battery Inverter Minimum 10 years Warranty
Charger
5. | Hybrid Inverter Minimum 10 years Warranty
6. | ChargeControllers Minimum 10 years Warranty
7. | Service Cableslp Refer to specification documekP1/3CB/TSP/05/004 and

mm2 Single Phase KP1/3CB/TSP/05/001 iAppendix4 for warranty details
Concentric Aluminium
cables and 25mmz4
Core Aluminium

cables)

4.19 Fire Safety facilities
4.19.1 Fire protection, firefighting equipment, fire extinguishers, warning signage to be provided.

4.19.2 Suitable fire protection system shall be designedttier housing enclosure to contain
equipmentin line with IEC or international norms regulation as applicable and system requirement
considering project sitéit least 1 NoPortable fire extiguisher to berovided- wall mounted,

hand held extinguishers shall be 6kg pressurized control discharge Bromochlorodifluonemetha
(BCF) units

4.19.3 Siitable fire protection and suppression system shall be designed for BESS in line with IEC
or international requirements/ specifications regulation as applicable for libuimatteries and
system requement considering projectd e t o e mp | oy er Orsautanaied fioev a |
detection, prevention and suppression system fitted with a suitable dry aerosol agefduio put

Lithium-lon battery firesand all associated accessories.

4.19.4A minimum of 1 No. Portable fire extguisher 6kg pressurized control discharge BCF
units shall be provided in theolar modules (SPGRirea.

4.19.5The fire safety design shall be subject to approval by the employer. The contractor shall
train the local staff on use of the installed syste
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5. SERVICE CABLES AND INTERNAL WIRING FOR COMMUNITY
FACILITIES

5.1 Scopeof Internal Wiring

511The bi ddenclidss desigm pupply, installation and commissionindimoited

internal wiring

5.1.2Design work shall incorporate all necesssamyvey work, Customer premises picking, -geo
referencing, obtaining & filling customer information as prescribed in a customer information
template and updating of KPLC Facility Data Base (FDB) to ensure all additional network is
appropriately digitized. Abr oj ect compl eti on, @AAs Built Dra
update the FDB.

5.1.3Designs shall be approved by temployer. Bur (4) physical fle§one of which will be
laminated site fileshallbe availed to help in supervisidBoft copies bthe designs shall also be
submitted to themployer.

514Each design file shall bear KPLCOs Design
and full costing into a Capital Works Authority (CWA) job to facilitate online tracking and

eventual commissning in FDB and final capitalization into assets.

5.1.5The contractor shall be expected to be informed by the outcome of the design pfocess
guantities to buy for certain materials that are difficult to predict.

5.1.6Employer to supply the followingoods:Electronic energy etersand MCBsfor customer
metering All other meter installation accessories (e.g. meter box, cables etc) shall be provided by

the contractar
5.2 Internal Wiring for Community Facilities

5.2.1 Contractor will carryoutinternal wiring for the main buildingf thecommunityfacility for
5 lighting points and 2 sockets compliance with local codes and standaadd also provide a

wiring certificate for the facility to the employer.

5.2.2Lighting Fixtures

Type - 2 ft LED linear tube type with reflector fitted
Power rating - 11 - 20 watts

Operating Voltage range - 220240V AC

Ballast Type - Electronic

Power Factor of ballast/light assembly - 0.8

Colour Rendering Index - 80 or Better
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Start to FullBrightness - 0 to 5 seconds

Lamp Lumen Maintenance - Good
Efficacy (lumens/watt) - 60
Warranty - 1 year

NB: Ordinary Tungsten and Compact Fluorescent Lamps will NOT be considered
(Attach detailed technical specifications)

5.2.3Switched Sockets
These shall béush pattern in steel/pvc box and shall be of the dgpe

They shall be 1:3Amp, 3-pin, shuttered, switched approved as per K& 246: 1987
For all l ighting and sockets wiring séhalll
be no joints whatsoever

Sub-circuit wiring
(1) Lighting circuits P. V.C. cable 1.5mm? for all lighting circuits

(i) Power circuits P.V.C cable (minimum sizes): 2.5mm? for all socket wiring.

5.3 Specifications for Service Cabled/eters, Accessoers and other itens

KPLC specifications ardisted below for various tems and attachedAppendix 4 i KPLC
Technical SpecificationdDocuments

5.31 16mn¥ Single PhasePVC Insulated Single Phase Concentric Aluminum Cables (Low
Voltage)

The technical specification for PVC insulated single phase concentric alunsenimecables

(Low Voltage) shall comply with KPLC standard specification document no.

KP1/3CB/TSP/05/004

5.3.2 25mn? 4C Aluminum cables

The technical specification f@mm2Aluminium 4-Core PVC insulated, Steel Wire Armoured
cables shall comply with KPLC standard specification documerKRd/3CB/TSP/05/001
5.3.3Earthing Rods and their connectors

The technial specification foEarh Rods and their connectors shaimply with KPLC standard

specification document n&P1/3CB/TSP/06/0311
5.3.4Copper Conductors for earthing (soft drawn)

The technical specification fdsoft Drawn Copper @nhductors(Bare & PVC Covered} for
Earthing shall comply with KPLC standard specification documenKR@/6C.1/13/TSP/06/026
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5.35 Low Voltage Fuse CutOut

The technical specification for LV fuse eotit shall comply with KPLC standard specification
document noKP1/6C.1/13/TSP/11/02

5.3.6 Low Voltage Cartridge fuses (fuse links)

Thetechnical specification for LV cartridge fuses (fuse linisall complywith KPLC standard
specification document n&P1/6C.1/13/TSP/11/022

5.3.7Hatari Slabs
The technical specification fdfdatari Slabs shall comply with KPLC standard specification
document noKP1/6C/13/TSP/07/001

5.38 Single-Phase Static Meters forActive Energy

The technical specification f@ingle Phase Static Meters for active energy (for measuring solar

energy generatiorghall comply with KPLC standard specification documentlig@P 14.11

5.39PVC Insulated Wiring and Auxilliary Cables (For 10mm2 Dropper Cable, Red and Black

for customer raterinstallation

The technical specification for Specification for PVC Insulated Wiring and Aukxilliary Cables shall
comply with KPLC standard specification documentki®1/6C.1/13/TSP/05/016

5.3.10 Meter Box for customer meter

The Bidder shall provide a Meter box for each installati@orimunity Faciltiy) suitable for
housing thecustomerenergy meter and withstanding climatic conditions. The dgsigawings
and technical detail9)f the Meter box shall be submitted ttee employerfor approval before

manufacture commences

54 Customer Meters

5.4.1 The employer will provide approved metering and MCBs for customer metering upon request

by contraobr, for every connection of community facility consumer.

5.4.2 Customer meters installation shall be done by contractors and shall be as per KPLC
requirements/specifications including the following

5.4.2.10n site, meter boxes must be seal@sipeKPLC standard/specifications
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5.4.2.2Contractor to collect customers™ contracting data and installation certificates and avail to
KPLC.

5.4.2.3After meter installations, all meters and meter boxes must be sealed with serialized twist
tights which conforms wih KPLC standards.

5.4.2.4All installed meters must be communicated to KPLC for purposes of validation with their
installed locations/meter boxes coordinates.

5.4. 2.5 Th eeteciostaltatioma teatiotan © 8l amd submito KPLC thelnstallaton
Inspection Rport(lIR).

5.5Service cables installation

5.5.1 Installation ofervice Cables (16mmsq single core cables and 25mmsq 4 core) chlalks
bedone as per KPLC requirements/ specifications.
5.5.2 When installing cables undergroundk&L C requirements/ specifications shall be followed

including covering the cables with Hatari slabs (concrete cable covers)

5.6 Warranties of Service cables

5.6.1The warranties of low voltage single phase 16mmsq and 3 phase 25mmsq service cables are
found in Table Q.
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6

PERSONNEL

6.1 Personnel during Supply and Installation Phase

6.1.1Personnel required during the Supply and Installation phase are lishedahle below (the
same is also provided in Volume |, Section VII of the bidding documeBitiers should provide

the names of suitably qualified personneirteet the specified requirements.

6.1.2 The data on their experience should be supplied using Form P&kl Form PER -2 for

each candidatd.hese forms are provided in Volume |, Sectign bidding forms.

Table 11. Personnel during Supply&Installation phase

Item Number | Minimum Minimum
No. . of General Specific
Position/ : e
o Relevant academic qualifications | Personnel work work
specialization ) .
experience| experience
(years) (years)
1 | Resident Project Degree in Electrical or Mechanical | 1 10 5
Manager Engineering or Renewable
Engineering
2. | Design Engineer Degree in Electrical or Mechanical | 1 7 4 (in solar
Engineering projects)
3. | Construction Degree irElectrical or Mechanical 1 7 4
Engineer Engineering
4. | Technician Diploma in Electrical Engineering 1 5 3
5. | Solar PV Specialist | Degreein Electrical or Mechanical or 1 5 3
Renewable or Energy Engineering a
Energy & Petroleum Regulatory
Authority (EPRA) Solar PV System (
T3 license or equivalent
6. | Environmental, Environmental/Social 1 5 3
Social, Health and | Sciencéslealth/SafetyDegree or othe
Safety (ESHS) relevant Degree
Specialist
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6.2 Personnel during Operations and Maintenance Period

6.2.1 The Contractor shall ensure that he has adequately trained and experienced manpower for
carrying out O&M of the SPGP stand alone system.

6.2.2 The Contractor shall deploy the following personnel &ztall the requirements of the O&M
activities ofthe plant in each lofThe Contractor shall ensure that such personnel are available for

duty at all times during the O&M period

Table 12. Personnel during O&M period

Item Number | Number | Minimum | Minimum
No. . | of of General | Specific
Position/ Relevant academi
e e Personng Personng work work
specialization qualifications | . ,
per Lot | | per Lot | experienc| experienc
(Lot 1) (Lot 2-6) | e (years) | e (years)
1. o&M Project Degree in Electrical o1 1 1 5 3
Manager Mechanical Engineering
Renewable Engineering
2. O&M Engineer | Degree in  Electrical 2 1 5 3
Engineering
3. Technician Diploma in Electrica 2 1 5 3
Engineering
4, Artisan/ Certificate in 4 2 5 3
Craftsmen Electrical/Renewable
Engineering
5. Environmental, Environmental/Social/Heal| 1 1 5 3
Social, Health an /Safety Degree or oth
Safety (ESHS relevant Degree
Specialist

6.2.3 Nonkey Staff

A Cleaning Staff: Contractor may keep Cleaning staff persons on contract tomiedules

(on regulambasisas needégd cleaning building, wash room and other equipment.
A Security personnél as may be required
NOTE: The outlined number of staff above are the minimum required to execute the O&M
contract. It is therefore upon the bidder to judge and come up with the adequate number of any

additional staff that may be required for effective implementation of the O&Mr&xin

6.2.4The Contractor shall ensure that the manpower for carrying out O&M are adequately trained.
The man power can also go for training along with KPLC staff at KPLC Training Centre time to
time on permission from KPLC.
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7. REDRESSAL OF COMPLAI NTS DURING O&M PERIOD

7.1 The Contractor shall maintain a public relations office that shall be easily accessible to the
users/ beneficiaries of the stand alone syst
maintained and opened to public accesd &itges for recording of complaints by any person (the
ACompl ai nant 0) . Il nformation relating to the
shall be prominently displayed by the Contractor at appropriate places so as to bring it to the

attenton of all users/beneficiaries of the stand alone system.

7.2The Complaint Register shall be securely bound and each page thereof shall be duly numbered.
It shall have appropriate columns including the complaint number, date, name and address of the
Complanant, substance of the complaint and the action taken by the Contractor. Immediately after

a complaint is registered, the Contractor shall give a receipt to the Complainant stating the date

and complaint number.

7.3The Contractor shall inspect the Comptdregister every day and take prompt and reasonable
action for Redressal of each complaint. The action taken shall be briefly noted in the Complaint

Register.

7.4Within 7 (seven) days of the close of each month, the Contractor shall send to the Employer
copy of each of the pages of the Complaint Register on which any entry has been recorded during
the course of such month, and upon perusal thereof, the Employer may, in its discretion, advise
the Contractor to take such further action as the Employgdeem appropriate for a fair and just

Redressal of any grievance.

7.5 The Contractor shall consider such advice and inform the Employer of its decision thereon,
and if the Employer is of the opinion that the Complainant is entitled to further reliefy itafer
the matter to the competent forum for its disposal under the Consumer Protection Act, 2012 and

advise the Complainant to pursue the complaint at his own risk and cost.

7.6 The Contrator mayin consultation with the Employer, specify the procedoremaking

complaints in electronic form and for responses there to.
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8. SAFETY AND APPLICABL E LAWS

8.1 Safety of contractor staff

811The safety of the Contractords staff s t
supply includes supply @&dequate and appropridersonal Protective Equipme®RB and all
other safety itemat each sitencluding first aid kits

8.2 Safetyin O&M period

8.2.1During O&M Period the replacement of worn out or damaged PPEs shall be the responsibility
of the contractor. The site engineer of the Contractor shall take adequate steps to ensure the propei
use of the safety «affatialptimesnThe conyract@ shalt be eesponsibied s

for any accident/incidents that may occur at any site.
8.3 Applicable Safety Regulations
8.3.1All works shall be executed in accordance with the requiréofahe
a) Occupational Safety and Health AQSHA),
b) Factories Act and rules,
c) Energy Act 2019,
d) KPLC safety rulesnd other applicable acts and rules or codes.
8.4 Accidents and reporting

8.4.1 The Contractor shall ensure that all safety measures are taken to avoid any accident during

O&M nperiod to his personnel and to the public.

8.4.2 The Contractor shall report accidents if amyithin 24 hous, to KPLC showing the
circumstances under which it happened and the extent of damage and/or injury caused as per KPLC
requirementsThis applies during the Supply and Installation phase and the Operations and

Maintenance phase.

8.4.3 Accident reportingh®uld also be done as per requirements and timelines stipulated in The
Energy Act, 2019 and the Occupational Safety and Health Act, 2007. This applies during the
Supply and Installation phase and the Operations and Maintenance phase.
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9. STATUTORY ACTS

9.1 Clearances

9.1.1 All legal formalities/clearances are to be obtained prior to commencement of work by the
Contractor regarding the execution of twenmunityfacility.

9.2 Applicable laws

9.2.1The Contractor shall comply with all the Acts, rules eeglilations, laws and Hgaws framed
by the Government of the Republic of Kemyahe CountyThe Employer shall have no liabilities
in this regard.

9.3Key Obligations of Contractor

9.3.1The Contractor shalbe responsible fomplementation of the solar stand alone system as

well as O&M of the Stand alone systems together with the associated Customer Connection
throughout the Term of theyearContract, subject to the provisions of the Contract, in accordance

with the following. It should be clearly understood that in the event of inconsistency between two

or more of the following, the order of priority as between them shall be the order in which they are
placed, with dédapplicable Lawbdé being the firs

a) Applicable Law.
b) The Terns and Conditions of Contract.

c) Technical specifications and
d) Any Approvals and Permits.

9.3.2The records maintained during the O&M period shall be available from time to time to the
Employer.
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10. SUPERVISION OF CONSTRUCTION AND COMMISSIONING WORKS
10.1Completion Time

10.11 All community facilities in Lots t 6 shall be completed withitwelve (12)months from

the Effective Date as described in the Contract Agreement for supply and installation
10.2 Custodian of the SPGP

10.2.1The Contractor shalbe the custodian of the SPGP at all times during the termeof th
Contracsi S&l andO&M - and shall be responsible for any theft, loss and damage of assets, etc.
related to the SPGP. All the recoveries pertaining to any loss of asset due to above hedisons s

be on account of Contractor.
10.3 Supervision
10.3.1Ganttchart Time scheduléo KPLC

10.3.2 The Contractor shall submit to KPLC, a detatliede schedule in Ms projecbnsisting of
adequate number of activities covering various key phases 8PthBsuch as design, installation,
testing and field erection activities within one (1) month from the date of signing of the Contract

for approval.

The contractor to submit Plan for Sequence of construction, to follow the guideline as follows:

1 PreliminaryDesign (Topographical Survey, Geotechnical Investigations, Approval of
Statutory Documents, Civiaind electrical Works Methodology, Standard Operating
Procedures, Quality Management Plan)

9 Design Stage (Relevant Standards and Specifications, Drawings sigaif)d&revision
of Drawings, Statutory Approvals/Requirement)

1 Works Program, Reporting System, Security plan.

1 Closure (Asbuilt drawings

10.3.3The Contractor shall implement the SPGP after Notice to Proceed (NTP) from Employer

via formal project communation means.

10.3.4The details shall include location of the SP@ghroximatecapacityof equipmentnumber

and type of consumers, etc.

10.3.5The Contractor shall generate and supply electricity to consumers in the areas identified in

the ICB, conformig to technical standards and all safety measures.

10.3.6The Contractor shall be required to submit regular monthly progress reports of the SPGP to
the Employer. Inability of the Contractor to furnish such progress reports shall be treated as a
breach ofContract. For the purpose of information sharing, the format of such progress report shall
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be mutually agreed between the Contractor, and the Employer after the Effective Date.

10.3.7 In addition to the progress reports, the Contractor shall iik@noC within 24 hours of

any allegation, incident or accident in the Site, which has or is likely to have a significant adverse
ef fect on the environment, the affected <co
Contractor s Per sismtimitedto, dankincelent onaccidentcausing fakalityt

or serious injury; significant adverse effects or damage to private prapeatyy allegation of

Sexual Exploitation and Abug8EA) and/orSexual Harassmen®H), inciderts of Gender Based
Violence(GBV) and insecurity incident&\ccident reporting should also be done as per
requirements and timelines stipulated in The Energy Act, 2019 and the Occupational Safety and
Health Act, 2007. This applies during the Supply and Installation phase a@gpénations and

Maintenance phase.

10.38 The Contractor shall provide advance notice of at least 15 (Fifteen) days, to the Employer,
of its intent of commissioning the SPGP. The Employer shall not delay the commissioning of the
SPGP and shall be requireaihspect the SPGP within 15 (Fifteen) days period and advice the

Contractorof any further measures to be taken prior to the commissioning of the SPGP.

10.3.9The Contractor shall, during the Construction & Installation pear@D&M period, ensure
compiance of all statutory and mandatory requirements, including all labor law requireandnts
shall be responsible for observance of all applicable acts andThke€ontractor shall also keep
the Employer indemnified against any liabilities that may asisehis accountThe contractor
shall also be required to meet the class registration requiremeritsefétenyanEnergy and
Petroleum Regulatory Authority (EPRA) and National Construction Authority (NCA).

10.3.10The Contractor shall be required to maintcopies of all insurance covers for inspection

by the Employer at any time during the Term of the Contract.

10.3.11 The Contractor is deemed to have visited thesSitel familiarizechimself fully. Non-
familiarity with the Site conditions will not be acceptable for any type of extra claims or for not
carrying out the Construction and Installation of SPGP in strict conformity with the ERTS or for

any delay in date of Commissioning.

10.3.2 The Contractor shall, during the Construction and Installation, be guided by and fully

adhere to the ERTS. Neadherence to the ERTS may lead to forfeiture of Performance Security

or delay in certification of commissioning of the SPGP of respestared éonesystemsfor which

the Contractor shall be solely responsible and shall have no claim towards the Employer in this
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regard.

10.3.1 Failure tomeet the timelines as specified@ause 10.Jbove shall cause the Employer

to claim liquidated damages frothe Contractor.

10.3.14 The employer shall appoint a supervision consultant to oversee the construction and

commissionng works of the SPGP.
10.4 Additional Capacity

10.4.1After meeting the minimum capacity requirement as seirothe Contract the Employer
will be free to integrate the additional generation system (number of plants, capacity of each plant)

in existing system in case load demandeases in future years to come
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11. QUALITY ISSUES

11.1 Inspections and tests during manufacture

11.1.1As far as practicable, quality of material, workmanship and performance of all items of the
equipment furnished under the present Contract shall be inspected at the places of manufacture by
t he Contract or Otke inQo€ctors mepreseng theoEmployersnadd the Engineer

before shipment.

11.1.2Equipment shall wherever practical be subject to tests on completion in the Manufacturer's
Works to prove that the reliability, operation and performance conforming to the requirements of

this Spedication and the provisions of the appropriate standards.

11.1.3Every facility is to be provided by the Contractor to enable the Employers and the Engineer
to carry out the necessary inspection of the equipment components and the costs of all tgsts durin

manufacture and preparation of test records are to be borne by the Contractor.

11.1.4The Contractor shall on request submit for approval procedures describing the proposed test
methods to be used. Type and layout of test facility, location of instrati@nmt formula for

calculation of results and correction to Site conditions, etc. shall be included where appropriate.

11.1.5All instruments and apparatus required for the inspection or used for the performance of
tests shall be calibrated to an agreethdard at a laboratory of National standing. The cost of
making such calibrations shall be borne by the Contractor in all cases. Records shall be available

for examinations by the Employers/Engineer or his Representative.

11.1.6 The passing of the inspeati test will not, however, prejudice the right of the
Employers/Engineer to reject the equipment components if they do not comply with the

Specification when erected, or given complete satisfaction in service.

11.1.7Where the Contractor desires to usektmaterial, not manufactured specifically for the
work, satisfactory evidence that such material conforms to the requirements of the Contract shall
be submitted. In this case tests on these materials may be waived, but certificates are to be
submitted. Arangements shall be made for expediting the shop inspection by having all shop
assemblies or pieces covering a single shipment ready at one time. Any packing work as well as
transport to the Site of the equipment concerned shall not be started befgpprthalaof the
Employers/Engineer has been obtained and all QC certificates due at this time for the equipment

concerned have been received and reviewed by the Employers/Engineer.
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11.1.8The Test Objects and the tests to be carried out as detailed ttattieed specifications for

each item.

11.1.9 Factory Acceptance TestsAF) shall be carried out for each of the major equipment at the
manufacturerds premises. Al routine tests
representatives. Contractshall arrange and meet the full costs of local transport and the cost of

inspection and test at the manufacturerods pr
KPLC will bear the cost for air travel & accomodations for its representatives.
11.2 Packing

11.2.1The Contractor shall prepangack, and load all materials and equipment for shipment in
such a manner that they are protected from damage during shipment and shall be responsible for
and make good any and all damage resulting from improper packing until final acceptance of the
Works. Items subject to open storage for several months at the sites shall be suitably protected
from weather damage. All electrical parts and mechanical parts subject to damage from moisture
shall be packed together with an appropriate quantity of desiccaetrnimetically sealed metal
containers, plastic envelopes, or other appropriate containers, with all machined surfaces heavily
coated with rust preventing compound.

11.2.2Each case, crate, bundle, or single item shall be marked clearly with the name of the
installation for which it is intended. Each container shall be clearly marked and the contents

identified for proper warehousing.

11.2.3The Contractor shall take all necessary precautions to ensure that all materials, which may
be subject to deterioration humid tropical conditions, are packed in such a manner as to prevent

such deterioration.

11.2.4All parts shall be carefully boxed or otherwise suitably prepared for shipment to a tropical
climate. All openings shall be tightly closed before shipmEquipment that will be vulnerable

to damage due to seawater or moisture during transportation or storage at the Site shall be protectec
by a suitable vapour barrier and, if considered necessary by the Engineer, by an internal atmosphere

of inert gas or appved desiccant.

11.2.5All parts exceeding 100 kg gross weight shall be prepared for shipment so that slings for
handling by crane may be readily attached while the parts are on railway cars or on board ship.

The Contractor shall paint or mark the weighall pieces in excess of 5 tonnes
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11.2.6 The Contractor shall take necessary measures to avoid ingress of moisture during

transportation, storage and installation.

11.2.7The Contractor shall bear the risk of loss or damage to material prior tocunding off

loading on the dock at the port of entry.

11.3 Markings:

The major equipment (Solar panels, batteries, invertberge controllerand cables) shall have
the following markings embossed, indented, or otherwise indelibly marked on thesrfactibry:

i. Name and registered trademark of the manufacturer

ii. Country of Origin

iii. Year of Manufacture

iv. The words APROPERTY OF KPLCo0o, at | eas
114 Packing List

11.4.1The contents of each shipping package shall be itemised on adiésishowing the exact
weight, extreme outside dimensions, length, width, and height of each container. If all containers

are uniform in size and weight, the dimensions and weight of only one may be shown.

11.4.20ne copy of the detailed packing listall be enclosed in each package delivered. There
shall also be enclosed in one package a master packing list summarizing and identifying each

individual package which a part of the shipment is.

11.4.3The box number in which the master packing list is contained should be shown on each
packing list. On barrels, bags, drums, or kegs where it is not feasible to place the packing list inside
the container, all pertinent information is to be stenciled emthside and this will thus constitute

a packing list.
11.5Submission of Drawings

11.5.1Drawings shall be submitted to the Employers for approval one (1) months prior to the date
on which they will be required at the manufacturer's works, to ensurdhéhabrk is carried out

in compliance with the program of Works.

115.2The Engineer, for approval of all design calculations and drawings, requires a minimum
period of 28 days.

11.5.3Before commencing the manufacture, the Contractor shall submit tonthtoyers, for
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approval, four copies of prints of drawings in sufficient detail to show:

(1 The general arrangement and outline of dimensions of the parts to be supplied under the
Contract;

1 On detail drawings, the weights of components over one tonnestagdyeed separately;

(1 The material specifications from which the various parts are to be made and their machined
surface finished,;

1 The welding details and machining and assembly tolerances of all assembilies;

[1 The manner in which such parts are desigonddnction;

(1 Diagrams, performance curves and catalogue numbers of all electrical and mechanical
equipment.

115.4 The Contractor shall submit to the Engineer, for approval, all drawings and technical

documents as follows:

Table 13: Drawings and technical documents for approval

Prints Electronics copy (CD)USB
Stick

For approval

Calculations and drawings | 4 1
As-built drawings 2 1
Other documents 2 1
Supervision formats 2 1
Commissioning procedures | 2 1
For Final issue

Calculations and drawings | 3 1
As-built drawings 3 1
Other documents 3 1
Supervision formats 3 1
Commissioning procedures | 3 1

11.6Site Installation and Commissioning

The Contractor shall ensure that all Site installation and commissioning controls, inspections and
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tests, are carried out in accordance with the planned program, and that data recorded are adequatt
to permit the Engineer to verify that the whole of the @t Works are in full compliance with

all Contract requirements.
11.7 Inspection and Testing

The Contractor shall ensure that measures are established for all material and items that will
provide the ability, at any point of manufacture, to determinetha he manuf act ur

inspections and tests up to that point have been carried out.
11.8 Measurement and Payment

The quantities in the Schedule of Prices are estimated quantities, and they are not to be considered
as limiting or extending the amouwitwork to be done by the Contractor.

The measured items in the Schedule of Prices are to be accepted as the full interpretation of the
requirements of the Technical Specifications and Drawings
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12. SPGPPERFORMANCE

12.1 Demonstration of Performance Guaantee of SPGP

12.1.1 The Contractorshall ensure the Performanceu&@anteeof the installed equipment shall
meet the ratings and performance requirements stipulated for various equipment covered in the

ERTS/Supply and Installation Contract

12.1.2 The contractor shall demonstrate and achieve guaranteed values during the performance
guarantee test perigdne year)as per details given below, at site in the presence of the Employer

for the complete system.

12.1.3The Contractor shall supervise aritedt the operation during performance guarantee test
and shall take complete responsibility in this regard. During performance guarantee test, the

Contractor shall make available necessary experienced operating & maintenance personnel.

12.1.4The Contraair shall provide and install all measuring instruments with required calibration

for checking the guaranteed generation during performance guarantee test.
12.2 Performance Measurement Proceduréor SPGP

12.2.1 The Performancguarantedestof SPGPaims atthe comparison of the actual PV plant
energy production with the guaranteed value for a limited operation time of the PV plant of 30

consecutive days

12.2.2 After oneyearof correct operation of the plaand after receiving all the satisfactoegults
for one yeathere will be continuous monitoring of the performance for 30 days. This monitoring

will be performed on the site under the supervision of the Employer / Employer's engineer.

12.2.3The final tests to prove the guaranteed performaacanpeters shall be conducted at site
by the Contractor in presence of tamployer or higepresentativeThe Performance Guarantee
Tests (PG tests) shall be commenprthediately afteDate of commissioningf SPGP These

tests shall be binding on bothetparties to the contract to determine compliance of the equipment

with the guaranteed performance parameters.

12.2.4The test will consist of guaranteeing the correct operation of each plant individually over
30 days, by the way of the efficiency raterfermance ratio) based on the reading of the energy

produced andheasured at Solar Metand the average incident solar radiation.
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12.3 The Efficiency or Performance Ratio (PR)

The Efficiency or performance ratio (PRj the PV Plant is calculated as follows (according to
IEC 61724)

Performance Ratio (PR)&719 p 12 4 4

Where

Y = Final PV system yield (representing the number of hours that the system would
need to operate at its rated output power PNoootdribute the same energy to
the grid as was monitored)

Or 9 % 70

Yr = Reference yield (representing the number of hours during which the solar
radiation would need to be at STC irradiance levels in order to contribute the
same incident energy ass monitored)

Or 9 ) 7

Eac = AC energy injected into the grid during a clearly specified amount of time (kWh)

PNom = Installed nominal peak power of modules (Flash test rating at STC) (kWp)

IR Site = Irradiation on the module plane of ardaying a clearly specified amount of

time (measured with a pyranometer installed on the array plane) (kWh/sq.
m)

IR STC = Irradiance at STC (kW/ sg. m)

Tcellavg= Average cell/ module temperature (0C)

Teen = STC cell/ module temperature (0C)

U = tawmm poefficient of power (negative in sign) corresponds to the installed

module (%/0C)

12.4 Plant Performance & CUF

12.4.1The plant performance will be evaluated through PerformBatie (PR)test as per IEC
61724 and Capacity Utilization Fact¢€CUF) calculation as per the formulas and procedur
mentioned irClauss 12.1-12.3above

12.4.2 The minimum acceptable PR of the plant is 0.78.

12.4.3As the PR of the Plant is dependent on the quality of plant equipment and optimum design
of the plant, the biddeshall demonstrate the PR of 0.78 as per the procedure mentidbied s

12.1-12.3abovefor Operational Acceptance of the plant.
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12.4.4The acceptance of the plant will be evaluated during commissioning by measuring PR for
continuous 7 days. However, contractor must demonstrate the PR for a period of 30 days as per

the PR test procedure specifieddlause 12.1-12.3above.
12.5 Monitoring System for PR Verification

12.5.1 The following instrumentation will be used to determine $RGPPerformanceThis

equipmenshall be provided by bidder during PR verification test

i) SolarMeter at the delivery poirgf ACDB.

ii) Power Meter for eacimverter for reference only

ii) A calibrated pyranometer to determine irradiance on the plane of array (with a target
measurement uncertainty of £ 2)

iv) A calibrated Pyranometer to determine irradiance on horizontal plane (with a target
measurement uncertainty + 2).

v) Two thermocouples to measure module temperature with a measurement uncertainty
of +1 °C

vi) Shielded ventilated thermocouple with a measurement accuracy of £1°C

vii) An anemometer mounted on a 10m mast to measure wind speed (without additional

shadowingon modules)
12.6 Compensation forShortfall in Performance

12.6.1 During theO&M period of 7 yeass after the commissioning of the plaftiie contractos
need to maintain minimum5% uptime of the plant to achieve the proposed CUF at the end of
each yearAny repair, replacement, overhaulinff DC area of SPGRtc., are to be performed

duringtimes as agreed with the beneficiary so as not to interfere with services.

12.6.2Bidders are expected to make their own study of solar profile and other relaetes
of the area & make sound commercial judgment about the Performance ratio. It shall be the
responsibility of the Bidder to access the corresponding solar insolation values and related factors

of solar plant.

12.6.3RemedialMeasurego Demonstrat Performancésuarantee after completion edchyear

of O& M period

12.6.41n case otontractoicould not demonstrate tferformancedcceptance Testhecontractor

will be allowed to relocate the solar modules and install at different places in thereamsesat
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their own cost ensuring guaranteed PR of plant. The entiretds&mantling and erection etc,
will be borne by theontractor To ensure 8 of plantafter first yearfrom Date of commissioning

of plant and every year thereaftéme bidder will be allowed to erect additional number of solar
modules without extra cost to employer.

12.7 Liguidated Damagesfor Shortfall in Performance during the Performance Acceptance of
Plant

12.7.1During thePerformanceé\cceptance of plant, any shortfall in the Performance RB#)
as determined through the PR Test Procedure speeaifiedeabovewill attract imposition of
liquidated damages. For every 0.01 shorifalPR below 0.78 ypthe Contractor, a penalty &%
of thePrices of Schedules 2, 3, 4& 5 for SPGPshall be leviedand akducted from 5% balance

amount
12.8 Liquidated Damagesfor Shortfall in Performance during the O&M period of Plant

12.8.1 During the O&M Period of SPGP, any shortfall in the Performance Ratio (PR) as
determined through the PR Test Procedure specafete maattract imposition of penalty. For
every 0.01 shortfall in PR below 0.78 by the Contractor, a penallyoadf the totalannualfees

of respective yedaiSchedules) shall be levied.

12.9 The Key Performance Indicators detailecclause2.8 shall apply during O&M period.
Applicable penalties for failure to meet thtatedkPls shall be as per O&M contract (O&M PCC,
Volume 1)
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13. ENVIRONMENTAL AN D SOCIAL SAFEGUARGDS
13.1Adherence to ESHS Laws and ESMF

13.1.1 The Contractor shall be responsible for adherence to the Environmental and Social

Safeguards as provisioned in fentract and Kenyan Law.

13.1.2In addition to providing the electricity generation, connection and supply, the Contractor
shall at all timeg during Supply&Installation phase and Operation&Maintenance phabe
required to adhere to the Environmental and Social Management Fram@x&ik-) and

Environmental and Social Manageméetan (ESMP).
13.1.3The KOSAP ESMF is available on the KPLC website (www.kplc.co.ke).

13.14 The genericenvironmental, SociaHealth and Safety Management PI&SHSMB has

been provided in the Volume 1 bidding documenbyiding for environmental, social, health and

safety aspects that shall affect the engireject. The winning contract@hall be expected to
develop theContactorsESMP (C-ESMP) for each site, before mobilizing f or t he e mg

approval.

13.2 Compliance to Environmental and Social Management Framework during SPGP

Development

13.2.1The Contractor shall ensure the following while constructing and developiiSPGe:
i)  Aquistion of relevant permitisom Local Authorityfor setting up th&PGR

ii) Aquistion of requisite approvalsom National Environment Management Authority
(NEMA), if applicable

i) Aquistion of germission for Tree cutting (If applicable),

iv) Approval foruseof water requirement,

v) Due diligence for waste management system or any pollution whichbenggneratd
from the planbr related activities

vi) Due diligence for Ground watesage/availability of water/ Right of way/drainage,

vii) Safe handling and management efviste (CFLs, batteries, LEDs, solar panels)

viii) Compliance with Workers Right, Health and Safety requirements as per the applicable
local laws and World Bank GrouBnvironmental, Health, and Safety Guidelines
(EHSG). This will include conducting due diligence on primary subcontractor and
primary suppliers to ensure they are not engaged in forced labor, child labor and
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employment of trafficked persons.
13.3Precautions to be taken during SPGP Development

The Contractor shall ensure that the following precautions are taken during construction,
development and O&M phases of the SPGP.

13.3.1Phase [: Site Identification and Design
All land used for stand alone systemsisall be within the compound of the beneficiary. The

following activities shall be avoided:

i)  Clearing of natural forest or using its resources,
i) Any type of land acquisition resulting in involuntary resettlements,

i) Avoidance of Land or any section of land hay physical or any other cultural

significance to the local community,
iv) Disputed land or have encroachments on them (informal settlersitledrentities),

v) Lack of provision for advance notice and lack of due crop compensation for owners
and stakeholders

vi) Adverse impact to any indigenous people (if any) in the community facility area.

vii) Lack of approvals from the Pollution Department/NEMA.

13.3.2Phase II: SPGP Implementation
Thecontractor shall avoid the following during implementation
i)  Tree cuttingwvithout permission
i)  Use of Chemical Pesticides
i)  Noncompliance to Kenya Bureau of Standards (KEBS) requirements
iv) Blockage of drainage and consequent flooding or erosion due to cross drainage
structures such as new roads or wateess
v) Lack of internal drenage system for the rain fall run pff
vi) Lack of buy back arrangements during the procurement of batteries, solar panels,
invertors, LEDs, cables, etc.,

vii)  Norrinvolvement of local labor.

13.3.3Phase Ill: SPGP Operation and Maintenance

During O&M period,contractor shall take the following precautions
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i)  Avoid waste disposal or wasteaterrun off in the nearby fields

i)  Have awater conservation plan

i)  Ensurearrangements for safe handling and managemenwaisée (CFLs, batteries,
LEDs, solar panels)

iv)  Avoid Non-compliance with Workers iBhts, Health and Safety of thedkers and
community at large

v) Meet all ESHS requirements during O&M period including but not limited to
carrying outstatutoryannual independeiiHS auditsby an individual expertthat
arerequired of the contractas well as meetingecurity requirement3 he costs of
all ESHS requirements during O&M period should be included in the @&bted
cost (Rice schedule No.,6/olume 11l of bidding documenjs

13.4 Ground Water Uses/Right of Way

13.4.1The contractor shall be responsible for provisions for Ground water usage/availability of
water/drainage/Right of Way and other approvals, as required to complete the project. In case of
difficulty, KPLC will provide recommendation letter to otlgavernment departments on request

of contractor.
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14. ROLE OF KPLC AS EMPL OYER

14.1 The Employer shall endeavor to provide reasonable assistance to the Co(fantessful
Bidder)in obtaining the requiredpprovals and in addressing any key concern/issue magdo

the involvement of any countyogernment for timly completion of theSPGP forcommunity
facilities, provided that, the Employer, at any time, during the term shall not be under any legal
obligation to provide such assistance to the Contractor.

14.2 KPLC shall act as Employer through all phases of this contecBupply andristallation
phase as well ahe 7-year O&M period for the SPGP and BE&® the communityfacilities.

KPLC asEmployer will pay annual feeto the contractor foO&M works as quotedh Price
Schedules fo©O&M period of 7 yearson quarterly basis

14.3 All customers connectei the solar stand alone system#l be KPLC custoners. KPLC

will charge a tariff tahese customers/consumers as per EPRA orders.

14.4 The customers shall be billed on KPLC systems and payments shall be made to KPLC

accounts during 7 years of O&M contract period.
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15. FACILITIES FOR THE EMPLOYER

15.1 The Contractor shall afford tHemployer and his Representatives at a cost deemed to be
covered by his Bid price, plant, labour, materials and apparatus as may be required in performing
operations in connection with the execution, examination, inspection, and testing of the Works
supply:

1. Office facilities including full services at a&uitablelocation to be approvedyy the
EmployetrThi s shall be provided within the col
2. Transportservicesshall be providedon a 24 hours basis, 7 days a weelcluding
associated maintenance and repair costs for the vel{#Xeh double calprovided.
3. Communication facilities for Site Worlsipervision
15.2The facilities purchased shall include all local custom duties and charges. The contractor shall

provide full/detailed specifications and supporting documents (catalogues, descriptions and
technical documentation) with model/type and product for the en@atuaf each item. If the
specified type/model of items will not be available at the time of supply the contractor will supply
the higher model of the concerned item in its range.

15.3 Any equipment provided shall, unless specified to the contrary, bettenpoperty of the
client, and shall be required for wuse sol el
handed over in good working order and condition upon completion of the Contract.

15.4 The Contractor shall provide all necessary clea@ng maintenance services, including

labor, and provide all the required consumable such as, but not limited to water, electricity,
cleaning gear and washroom equipment etc.

15.5 Office facilities requirements

The Contractor shall provide for the entire duration of the Corfmtaeta c h | ot , contr
office for the lotatalocalized area ashall be approved by the employedjy furnished, complete

with all electrical fittings, plumbing and sanitaystems clean and providedth windows to give

a sufficient supply of natural liglaind adequate security

15.6Transport

The Contractor shall provide transport services for use by the employer in site supervisigh on a
hoursbasis,7 days a weekor the entire contract periogith an experienced licensed driver who
must be having aertificate of good conducthe type of vehicle should be a 4X4 double cab

suitable for offroad and site conditions.
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16. GUARANTEED TECHNICAL PARTICULARS
16.1Biddersshallsubmit

i)  Guaranteed Technical Particuladsily filled and signed by manufacturefer
equipment beingffered as per details ippendix 117 Guaranteed Technical
Particulars (GTP).

i) The Technical Data sheets of Major equipment as listed iD8&id sheet, Volume
I

iii)  Single line diagram obffered SPGPshowingmodulescapacity, String Monitoring
Box (SMB), DCDB, InvertersACDB, BESS meteringetc
Note:One (1) design diagram per unique size of PV capacity is required (not per site).
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17. CAPACITY FORMS

17.1Bidders shalindicatecapacities and other details of equipment offered pensiteubmitting
Capacity forms duly filled and signed by the biddére capacity forms are providedAppendix
21 Capacity Forms Tables
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18. END OF LIFE (EOL) PLAN FOR BATTERIES AND E-WASTE
18.1 End-of-Life (EOL) plan for all batteries and other potentially hazardous ewaste at the

end of its useful life.

Bidder shall prepare and submit an EOL recycling and disposal plan for all batteries toye safel
processed at a certified facility for thehium-ion battery chemistry included in the proposal for
each Lot. To the extent that the selected battery chemistry has some residual value as a result of

the recycling process, this value can be considerddnals set aside to offset the handling and

transport of materials at the end of their useful life.

This plan shall also include-waste equipment that is obsolete/whias reached En@f-Life for

inverters, solar panels etc. for adequate disposal
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19. CODE OF CONDUCT (ESHS) AND IMPLEMENTATIO N STRATEGY

191 The Bidder shall Ssubmit its Code of -Cond
c ont r Rersormal (@ssdefined in Salause22.40f the GAC and other parts of Bid document
Volume J), to ensure compliance with its Environmental, Social, Health and Safety (ESHS)

obligations under the contract.

Note: Complete and include the risks to be addressed by the Code in accordance with Section VII

Wor ksd Requirements

19.2 In addition, the Bidder shadletail how this Code of Conduct will be implemented. This will
include: how it will be introduced into conditions of employment/engagement, what training will
be provided, how the community shall be sessitagainst having sexual relationships with the
contractor/sufzontractor personnel, how it will be monitored and how the Contractor proposes to

deal with any breaches.

19.3 The Contractor shall be required to implement the agreed Code of Conduct.
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20. SITE VISITS
20.1 The Bidders are advised wsit the sitef respective Lots before biddingp appreciate the

site conditions including transportation of material/equipméhie interested Biddersheud
arrange the site visits of respecti@emmunityFacilitiesat theirown costas per Section (BDS)
so that they can geimely required clarificationslf any assistance is needed, then the bidde

representative may contact theployeras per claus&lB 7.4.

20.2 The locational details including coordinates of the sites are provid&ppiendix 3.Bidders
should get in touch with KPLC to introduce them to County Renewable Energy Officers (CREOS),

who will coordinate the visits to the respective facilities.

*kkk

103



APPENDIX 1- GUARANTEED TECHNICAL PARTICULARS (GTP)

() Bidder is to submit duly filled Guaranteed Technical Particulars (GdoP)ach major
equipment;duly completed and signed by the Manufacturer of the equipment and submitted
together withr el evant copies of the Manufactureros
drawings, technical data & calculations, doc
record, detail s of manuf act urdopiegof competetypet vy ,
test reports and accreditation certificate for the testing laboratory for tender evaluation, all in

English language.
(i) The foregoing echnical specifications requirements shall guide the filling in of the GTPs.

(iif) Where there is more than onaiquecapacity/size ofmequipmenbffered,(i.e. where a single
unit may havemultiple size}, a separate GTP is to be filled for each different capacity/Gae
example,d . 5kW i nverter woulrdeasavae 2kW si nowmenr tGTrP , w
separate GTP a 75A charge controll er woaf9DAlchdngav e i
controll er woul d h aandso onfobadl diftenem sizeseoffeaedca ¢ach G T P

equipment.

Table 14: GTP i Solar PV Modules
SOLAR PV MODULES

No. | Description KPLC Requirement Bi dder
offer
PV Module manufacturer State
1
Origin country State
Cell manufacturer State
? State

Origin country

3 Technology Monocrystalline or polycrystalline | State

silicon only
4 Number of cells Minimum 60cells State
5 Capacity of each module (Wp) Staté
(Capacity of single unit)
6 Isc- Short Circuit Current (A) State
(of single module)
7 Module dimensions State

3Fill in a different GTP form for each differenapacity module
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State

to bid (for the Modebffered)

8 Product Warranty offered Minimum 10 years

Performance \&rranty: 0 State

Peak Power at year 10 Not less tha®0% of rated power
9 State

Peak Power at year 25 Not less thar80% of rated power
10 Module efficiency Minimum 18% State
11 Cell efficiency State
12 Temperature coefficient of power State

(%/K or %/ deg cell)

. State
13 Applicable standards As per Table and clause 4.1
Stat

14 Model No. of offered product are
15 Technical data sheet must be attach Submit

Name of Manufacturer
Signature of Manufacturer

"""""

//////

eeeeeeeeeeece

s

//////

105




Table 15: GTP - Batteries

(List down all protections provided)

BATTERIES
No. | Description KPLC requirement Bi dder
offer
1 Product manufacturer State
2 Origin country State
. : Stat
3 Technology Lithium ion are
, - State
4 Depth of discharge (DOD) of battery| Minimum 80%
. State
5 Nominal cell voltage (VDC)
24VDC Staté
(for dtes with less than 3kW PV
6 Output of voltage of battery bar capacity)
(system voltage) 48VDC
(for sites with 3kW and above of PV
capacity)
7 Capacity & each power pack battel State
(Wh)
8 Operation temperature State
9 Maximum Charge Rate (Current) State
(A)
Maximum Discharge RatéCurrent) State
10
(A)
Recommended Charge Rate (Currg State
11
(A)
Life time in number of cycles Minimum 3,700 cycles State
12 (at 80% DOD and at a minimum (at 80% DOD and at a minimu
temperature of 25°C temperature of 25°C)
Calendar lifetime at recommendef - State
13 : 10 years minimum
operating temperature
: - State
14 Product Warranty in years 10 years minimum
15 Is there danger of explosive gas/fun State
formation?
16 Protections provided State

4Fill in a different GTP form for each different battery voltage
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Does theproposed design include State
17 comprehensive Power Managem
System?
State
1 Applicabl
8 pplicable standards As per clause 4.3
State
19 Model No. of offered product
20 Technical data sheet must be attac Submit

to bid (for the Model offered)

/////

s 7z oz oz

Name of Manufacturer ééééééeéeée ¢écé

Signature of Manu

facturer

,,,,,

eeeeee
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Table 16: GTP 1 PV Inverter

to bid (for the Model offered)

PV INVERTER
No. | Description KPLC requirement Bi dder
offer
1 Product manufacturer State
2 Origin Country State
3 MPPT Voltage range State
4 No. of independent MPPT trackers State
5 Capacity of InverterW) Staté
(Capacity of single unit)
6 Type of inverters String Inverters State
7 Product Warranty Minimum 10 years State
8 Efficiency More than 9% at full load. State
9 Total harmonic distortion less than 3% State
10 Overload capacity (Surge capability) State
(W) Minimum twice the rated capachty
11 Power Factor Range State
12 Pr.otections provideo! ' State
(List down allprotections provided) | As per clause 4.2
Is the Inverteto beintegrated with the State
13 power management system in the
design?
14 Applicable standards As per Table and clause 4.2 State
15 Model No. of offered product State
16 Technicaldata sheet must be attache Submit

Name of Manufacturer

Signature of Manufacturer

rrrrrr

éééééeeee ¢eé

s 7z

//////

eeeeece

5Fillin a different GTP form for each different capadityerter
8 The inverter shall have high overload capacity/ surge capability of at least twice the rated capacity.
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Table 17. GTP i Battery Inverter Charger

BATTERY INVERTER

to bid (for the Model offered )

No. | Description KPLC requirement Bi dder
offer
1 Product manufacturer State
2 Origin Country State
24VDC Staté
(for dtes with less than 3kw PV
capacity)
3 DC input voltage
48VDC
(for sites with 3kWp and above of PV
capacity)
4 Capacity ofinverter (V) Staté
(Capacity of single unit)
5 Output waveform Pure sinewave State
6 Product Warranty Minimum 10 years State
7 Efficiency More than 9% at full load. State
8 Overload capacity (Surge capability) State
(W) Minimum twice the rated capacity
9 Total harmonic distortion less than 3% State
10 Power Factor Range 0.8 lagging to 0.8 leading State
11 Protections provided State
(List down all protections provided) | As per clause 4.4
Is the Inverteto beintegrated with the State
12 powermanagement system in the
design?
13 Applicable standards As per Table and clause 4.4 State
14 Model No. of offered product State
15 Technical data sheet must be attach Submit

Name of

Signature of

Manufacturer
Manufacturer

éeéeeéeceé

,,,,,

eeeece

" Fill in a different GTP form for each diffentvoltage
8 Fill in a different GTP form for each different capadityerter
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Table 18: GTP i Charge Controller

CHARGE CONTROLLER

to bid (for the Model offered )

No. | Description KPLC requirement Bi dder
offer
1 Product manufacturer State
2 Origin Country State
3 Type of charge controller MPPT
4 DC input voltaggbattery voltage) 24VDC State
Capacity of Charge Controller (A) Staté
5 ) . :
(Capacity of single unit)
6 Product Warranty Minimum 10 years State
7 Efficiency State
8 Protections provided State
(List down all protections provided)
Is the Charge Controller to be
9 integrated with the power managems
system in the design?
10 Applicable standards State
11 Model No. of offered product State
12 Technical data sheet must be attach Submit

Name of Manufacturer

Signature of Manufacturer

rrrrrr

éééééeeee ¢eé

s 7z

/////

eeeece

°®Fill in a different GTP form for each different capaaityarge controller
110




Table 19: GTP i Hybrid Inverter for systems having PV capacity of less than 3kWp

HYBRID INVERTER 19- For systemshaving PV capacity of less than 3kW'!
No. | Description KPLC requirement Bi dder
offer

1 Product manufacturer State

2 Origin Country State

3 DC input voltage (batteryoltage) 24VDC State

4 Capacity of InverterW) State?
(Capacity of single unit)

5 PV input maximum power (Wp) State
(Maximum solar PV array input)

6 Output waveform Pure sinewave State

7 Product Warranty Minimum 10 years State

8 Efficiency More than 9346 at full load. State

9 Overload capacity (Surge capability) State
(W) Minimum twice the rated capacity

10 Total harmonic distortion less than 3% State

11 Power Factor Range 0.8 lagging to 0.8 leading State

12 Type of integrated charge controller | MPPT State
Capacity ofintegrated Charge

13 Controller (A) State
(Capacity of single unit)

14 Pr_otections provided_ _ State
(List down all protections provided) | As per clause4.6.1 and 4.4
Is the hybridinverterto beintegrated

15 with the power management system State
the design?

16 Applicable standards ﬁzper Table® and clause4.6.1and | State

17 Model No. of offered product State

18 Tec_hnical data sheet must be attach Submit
to bid (for the Model offeredl
Name of Manufacturerééeeéeeéeé eé
Signature of Manufacturer eéeééé

10 The bidder (or Manufacturemiusti ncl ude t he headi n tpcléabynBidale DienioNM ERTERO
offer a Hybrid Inverter.
11 Refer to Clause 4.6.1 for more detaits Hybrid inverte for systems having PV capacityleks tharBkWp
2Fillin a different GTP form for each different capadityerter
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Table 20: GTP - Hybrid Inverter for systems having PV capacity of 3kWp and above

HYBRID INVERTER 13- For systemshaving PV capacity of 3kWp and abové*
No. | Description KPLC requirement Bi dder
offer
1 Product manufacturer State
2 Origin Country State
3 MPPT Voltage range State
4 No. of independent MPPT trackers State
5 DC input voltage (battery voltage) | 48vDC State
Capacity of InverterW) State®
6 , . .
(Capacity of single unit)
7 PV input maximum power (Wp) State
(Maximum solar PV array input)
8 Output waveform Pure sinewave State
9 Type of inverters String Inverters
10 Product Warranty Minimum 10 years State
11 Efficiency More than 93% at full load. State
12 Overload capacity (Surge capability) State
(W) Minimum twice the rated capacity
13 Total harmonic distortion less than 3% State
14 Power Factor Range 0.8 lagging to 0.8 leading State
15 Pr_otections provided_ _ State
(List down all protections provided) | As per claused4.6.2,4.2 and 4.4
Is theHybrid Inverterto beintegrated State
16 with the power management system
the design?
17 Does the inverter have effrid State
operating mode?
. As per Tabled and claused.6.2, State
18 Applicable standards 42and 4.4
19 Model No. of offered product State
20 Tec_hnical data sheet must be attach Submit
to bid (for the Model offered )
Name of Manufacturerééeeééeéeé eé
Signature of Manufacturer eééeee

BThe bidder (or Manufacturemiusti ncl ude t he headi ng cléahly¥nBidaleibtenioNdERTER 6
offer a Hybrid Inverter.
14 Refer to Clause 4.8for more detail®n Hybrid inverter for systems having PV capacity of 3kivid above
B Fillin a different GTP form for each different capadityerter
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Table 21: GTP T Service Cables

SERVICE CABLES (16 MMz SINGLE PHASE Refer to specification document

CONCENTRIC ALUMINIUM CABLES AND 25 MMz2 KP1/3CB/TSP/05/004 and

4-CORE ALUMINIUM CABLES) KP1/3CB/TSP/05/001 in Append&k
for the GTP
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APPENDIX 217 CAPACITY FORMS TABLE S

Table 22: Capacity Form - Lot 1 (Turkana County)

Battery Inverter (or

Charge Controller

Separate or

PV Modules Battery PV Inverter Hybrid Inverter if (whether separate or Hybrid
applicable) within Hybrid Inverter) ¢ | equipment’
KPLC Bi dde KPLC Bi dde KPLC Bi dde KPLC Bi dde KPLC Bi ddg Bi dder
No. | County Name of Facility requirement offer requirement offer requirement offer requirement offer requirement offer offer
- Minimum - - .
Minimum Total Minimum Minimum - Bidder to
Total Clog?:lit C;O;?:Iit Capacity Total C;—o;ilit Total C;ro;ilit '\ég”:cji;n Capacity state
Capacity (\E)V ) y (\?Vh) y (Wh) Capacity (?N) y Capacity (F\)N) y FA) y (A) 'SEPARATE'
(Wp) P (W) (W) or 'HYBRID'
1 | Turkana | Nameyana Dispensar 1,500 9,379 1,500 60
2 | Turkana | Nakaalei Dispensary 1,500 9,379 1,500 60
3 | Turkana | RCEA Kasuroi Boys 1,500 9,379 1,500 60
4 | Turkana | Kodopa Mobile Clinic 1,500 9,379 1,500 60
5 | Turkana | Teremkus dispensary 1,500 9,379 1,500 60
6 | Turkana | Loche angierengo 1,500 9,379 1,500 60
7 | Turkana | Napalatui dispensary 1,500 9,379 1,500 60
8 | Turkana | Aposta dispensary 1,500 9,379 1,500 60
Narengewoi Health
9 | Turkana | center 1,500 9,379 1,500 60
10 | Turkana | Monti Dispensary 1,500 9,379 1,500 60
Loturerei Secondary
11 | Turkana | School 1,500 9,379 1,500 60

16 The bidder must fill in the capacity JA&f Charge Controller offeredpr systens of PV capacity less than 3kW. Thisist be filled inwhether the Charge Controller is a
separate equipment or it is integrated within a Hybrid Inverter.

17 For sites with PV capacity of less than 3kW;d
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Battery Inverter (or

Charge Controller

Separate or

PV Modules Battery PV Inverter Hybrid Inverter if (whether separate or Hybrid
applicable) within Hybrid Inverter) ¢ | equipment'’
KPLC Bi dde KPLC Bi dde KPLC Bi dde KPLC Bi dde KPLC Bi ddg Bi dder
No. | County Name of Facility requirement offer requirement offer requirement offer requirement offer requirement offer offer
- Minimum - - .
Minimum Total Minimum Minimum - Bidder to
Total Clostiaclit C;O;aclit Capacity Total C;—O;&(l:lit Total C;aro;ilit '\42'2;:” Capacity state
Capacity (\5)\/ ) y (\F/)Vh) y (Wh) Capacity (?N) y Capacity (F\)N) y FA) y (A) 'SEPARATE'
(Wp) P (W) (W) or 'HYBRID'
Kekorisogol
12 | Turkana | Dispensary 1,500 9,379 1,500 60
13 | Turkana | Kapokor Dispensary 1,500 9,379 1,500 60
Lokipetot arengan
14 | Turkana | dispensary 1,500 9,379 1,500 60
15 | Turkana | Meyan Dispensary 1,500 9,379 1,500 60
16 | Turkana | Moru anguibuni 1,500 9,379 1,500 60
17 | Turkana | Chokchok Dispensary 1,500 9,379 1,500 60
Kabulokor health
18 | Turkana | center 1,500 9,379 1,500 60
Kaenyangaluk
19 | Turkana | dispensary 1,500 9,379 1,500 60
20 | Turkana | Kakelae Dispensary 1,500 9,379 1,500 60
Kakwanyang
21 | Turkana | Dispensary 1,500 9,379 1,500 60
22 | Turkana | Kasuroi Dispensary 1,500 9,379 1,500 60
23 | Turkana | Kenya oil dispensary 1,500 9,379 1,500 60
24 | Turkana | Kosikiria dispensary 1,500 9,379 1,500 60
Lokamarinyang
25 | Turkana | Dispensary 1,500 9,379 1,500 60
26 | Turkana | Lokipoto dispensary 1,500 9,379 1,500 60
27 | Turkana | Lokoburu dispensary 1,500 9,379 1,500 60
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Battery Inverter (or

Charge Controller

Separate or

PV Modules Battery PV Inverter Hybrid Inverter if (whether separate or Hybrid
applicable) within Hybrid Inverter) ¢ | equipment'’
KPLC Bi dde KPLC Bi dde KPLC Bi dde KPLC Bi dde KPLC Bi ddg Bi dder
No. | County Name of Facility requirement offer requirement offer requirement offer requirement offer requirement offer offer
- Minimum - - .
Minimum Total Minimum Minimum - Bidder to
Total Cloetiaclit C;O;aclit Capacity Total C;—O;&(l:lit Total C;-o;ilit '\42'2;:” Capacity state
Capacity (\E)V ) y (\F/)Vh) y (Wh) Capacity (?N) y Capacity (F\)N) y FA) y (A) 'SEPARATE'
(Wp) P W) (W) or 'HYBRID'
28 | Turkana | Losajait dispensary 1,500 9,379 1,500 60
Nakechichok
29 | Turkana | Dispensary 1,500 9,379 1,500 60
30 | Turkana | Sasame Dispensary 1,500 9,379 1,500 60
Lomunyakirionok
31 | Turkana | Dispensary 1,500 9,379 1,500 60
32 | Turkana | Loruth dispensary 1,500 9,379 1,500 60
33 | Turkana | Kaalem 1,500 9,379 1,500 60
Nakapelewoi
34 | Turkana | dispensary 1,500 9,379 1,500 60
35 | Turkana | Nasiger Dispensary 1,500 9,379 1,500 60
36 | Turkana | Epur Dispensary 1,500 9,379 1,500 60
37 | Turkana | Namon Dispensary 1,500 9,379 1,500 60
38 | Turkana | Nakiria Dispensary 1,500 9,379 1,500 60
Lochoraikeny
39 | Turkana | Dispensary 1,500 9,379 1,500 60
40 | Turkana | Katiir dispensary 1,500 9,379 1,500 60
Nayanaeangikalalio
41 | Turkana | Dispensary 1,500 9,379 1,500 60
42 | Turkana | Kapua Dispensary 1,500 9,379 1,500 60
43 | Turkana | Atiir Dispensary 1,500 9,379 1,500 60
44 | Turkana | Kaapus dispensary 1,500 9,379 1,500 60
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Battery Inverter (or

Charge Controller

Separate or

PV Modules Battery PV Inverter Hybrid Inverter if (whether separate or Hybrid
applicable) within Hybrid Inverter) 6 | equipment’
KPLC Bi dde KPLC Bi dde KPLC Bi dde KPLC Bi dde KPLC Bi ddg Bi dder
No. | County Name of Facility requirement offer requirement offer requirement offer requirement offer requirement offer offer
- Minimum - - .
Minimum Total Minimum Minimum - Bidder to
Total Clostiaclit C;O;aclit Capacity Total C;—O;&(l:lit Total C;aro;ilit '\42'2;:” Capacity state
Capacity (\5)\/ ) y (\F/)Vh) y (Wh) Capacity (?N) y Capacity (F\)N) y FA) y (A) 'SEPARATE'
(Wp) P W) (W) or 'HYBRID'
45 | Turkana | Koyasa Dispensary 1,500 9,379 1,500 60
46 | Turkana | Sopel Dispensary 1,500 9,379 1,500 60
47 | Turkana | Namakat Dispensary 1,500 9,379 1,500 60
Lomil Girls Secondary
48 | Turkana | School 2,000 12,505 2,000 75
49 | Turkana | Lomii Dispensary 2,000 12,505 2,000 75
50 | Turkana | Louwae Dispensary 2,000 12,505 2,000 75
Nakatong'wa
51 | Turkana | Dispensary 2,000 12,505 2,000 75
52 | Turkana | Nakurio Dispensary 2,000 12,505 2,000 75
53 | Turkana | Natuntun Dispensary 2,000 12,505 2,000 75
54 | Turkana | Kangalita Dispensary 2,000 12,505 2,000 75
55 | Turkana | Kanaodon Dispensary 2,000 12,505 2,000 75
Lokorkor Health
56 | Turkana Center 2,000 12,505 2,000 75
57 | Turkana | Lopii Dispensary 2,000 12,505 2,000 75
58 | Turkana | Juluk Dispensary 2,000 12,505 2,000 75
59 | Turkana | Kamuge Dispensary 2,000 12,505 2,000 75
60 | Turkana | Lomelo Dispensary 2,000 12,505 2,000 75
61 | Turkana | Loyapat Dispensary 2,000 12,505 2,000 75
62 | Turkana | Komudei Dispensary 2,000 12,505 2,000 75
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Battery Inverter (or

Charge Controller

Separate or

PV Modules Battery PV Inverter Hybrid Inverter if (whether separate or Hybrid
applicable) within Hybrid Inverter) ¢ | equipment'’
KPLC Bi dde KPLC Bi dde KPLC Bi dde KPLC Bi dde KPLC Bi ddg Bi dder
No. | County Name of Facility requirement offer requirement offer requirement offer requirement offer requirement offer offer
- Minimum - - .
Minimum Total Minimum Minimum - Bidder to
Total Clostiaclit C;O;aclit Capacity Total C;—O;&(l:lit Total C;aro;ilit '\42'2;:” Capacity state
Capacity (\5)\/ ) y (\F/)Vh) y (Wh) Capacity (?N) y Capacity (F\)N) y FA) y (A) 'SEPARATE'
(Wp) P W) (W) or 'HYBRID'
Kangitankori
63 | Turkana | Dispensary 2,000 12,505 2,000 75
Lochor Alomala
64 | Turkana | dispensary 2,000 12,505 2,000 75
65 | Turkana | Naotin Dispensary 2,000 12,505 2,000 75
66 | Turkana | Riokomor Dispensary 2,000 12,505 2,000 75
67 | Turkana | Long'ech dispensary 2,000 12,505 2,000 75
68 | Turkana | Loturerei dispensary 2,000 12,505 2,000 75
69 | Turkana | Parkati dispensary 2,000 12,505 2,000 75
70 | Turkana | Kalimapus Dispensary 2,000 12,505 2,000 75
Nakurio Girls
71 | Turkana | Secondary school 2,000 12,505 2,000 75
Lochor Edome
72 | Turkana | Dispensary 2,000 12,505 2,000 75
73 | Turkana | Loperot Dispensary 2,000 12,505 2,000 75
74 | Turkana | Nakoyo Dispensary 2,000 12,505 2,000 75
Kaesogol etom
75 | Turkana | Dispensary 2,400 15,006 2,400 90
Lokangae Health
76 | Turkana Centre 2,400 15,006 2,400 90
Ngamia one kochodin
77 | Turkana | high school 2,400 15,006 2,400 90
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Battery Inverter (or Charge Controller Separate or
PV Modules Battery PV Inverter Hybrid Inverter if (whether separate or Hybrid
applicable) within Hybrid Inverter) ¢ | equipment'’
KPLC Bi dde KPLC Bi dde KPLC Bi dde KPLC Bi dde KPLC Bi ddg Bi dder
No. | County Name of Facility requirement offer requirement offer requirement offer requirement offer requirement offer offer
- Minimum - - .
Minimum Total Minimum Minimum - Bidder to
Total Clostiaclit C;O;aclit Capacity Total C;—O;&(l:lit Total C;aro;ilit '\42'2;:” Capacity state
Capacity (\5)\/ ) y (\F/)Vh) y (Wh) Capacity (?N) y Capacity (F\)N) y FA) y (A) 'SEPARATE'
(Wp) . (W) W) or 'HYBRID'
78 | Turkana | Kangirisae dispensary 2,400 15,006 2,400 90
79 | Turkana | Lokapel Dispensary 2,400 15,006 2,400 90
80 | Turkana | Nadooto dispensary 2,400 15,006 2,400 90
81 | Turkana | Nanam dispensary 3,500 21,884 3,500 3,500
82 | Turkana | Lokwii Health Center 4,000 25,011 4,000 4,000
83 | Turkana | Karebur dispensary 4,500 28,137 4,500 4,500
Loima boys secondary
84 | Turkana | School 5,500 34,389 5,500 5,500
Aic Songot secondary|
85 | Turkana | School 6,000 37,516 6,000 6,000
86 | Turkana | Talent high school 6,000 37,516 6,000 6,000
Name of Bidder éeéeééééecé
Signature of Bidder ¢é¢éEé
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Table 23: Capacity Form - Lot 2 (West Pokot County)

Battery Inverter (or Charge Controller Separate or
PV Modules Battery PV Inverter Hybrid Inverter if (whether separate or Hybrid
applicable) within Hybrid Inverter) 18 equipmentt®
KPLC Bi dde KPLC Bi dde KPLC Bi dde KPLC Bi dde KPLC Bi dde Bidder 6
No. County NFamI('etOf requirement offer requirement offer requirement offer requirement offer requirement offer
acility
Minimum e Minimum Minimum
Total Total Total Total Total Minimum . Bidder to state
Total . . - Total . Total : . Capacity | g
Capacity Capacity Capacity Capacity Capacity Capacity Capacity Capacity Capacity (A) SEPARATE
W Wh Wh W A or '"HYBRID'
Wp) (Wp) (Wh) (Wh) W) (W) w) (W) (A)
Leng'orok
1 West Pokot | Dispensary 1,500 9,379 1,500 60
Nyangolesinyan
2 West Pokot | g dispensary 1,500 9,379 1,500 60
Cheptiangwa
3 West Pokot | Dispensary 1,500 9,379 1,500 60
Kapkaremba
4 West Pokot | Dispensary 1,500 9,379 1,500 60
Kasitet
5 West Pokot | Dispensary 1,500 9,379 1,500 60
Chemotong
6 West Pokot | Dispensary 1,500 9,379 1,500 60
Kiwakan
7 West Pokot | Dispensary 1,500 9,379 1,500 60
Mading west
8 West Pokot | pokot 1,500 9,379 1,500 60
Nauyapong
9 West Pokot | Dispensary 1,500 9,379 1,500 60

18 The bidder must fill in the capacity (A) of Charge Controller offered, for systems of PV capacity less than 3kwustbis filled in whether the Charge Controller is a
separate agpment or it is integrated within a Hybrid Inverter.
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Battery Inverter (or

Charge Controller

Separate or

PV Modules Battery PV Inverter Hybrid Inverter if (whether separate or Hybrid
applicable) within Hybrid Inverter) 18 equipment!®
KPLC Bi dde KPLC Bi dde KPLC Bi dde KPLC Bi dde KPLC Bi dde Bidder 6
No. County '\li:r:”‘i?t;f requirement offer requirement offer requirement offer requirement offer requirement offer
Minimum Sl Minimum Minimum - .
Total Totall Tota! Totall Total Totall Total Totall Mlnlmulm Capacity Bidder to state
Capacity Capacity Capacity Capacity Capacity Capacity Capacity Capacity Capacity A) 'SEIPARATFT'
(Wp) (Wp) (Wh) (Wh) W) (W) W) W) (A) or 'HYBRID
Kapenguria
10 West Pokot | west pokot 1,500 9,379 1,500 60
Nakwijit
11 West Pokot | dispensary 1,500 9,379 1,500 60
Nasal
12 West Pokot | Dispensary 1,500 9,379 1,500 60
Wonyoi
13 West Pokot | dispensary 1,500 9,379 1,500 60
St. Marks mixed
Day and
Boarding
Secondary
Schoot
14 West Pokot | Kapkaremba 1,500 9,379 1,500 60
Kisera
15 West Pokot | dispensary 1,500 9,379 1,500 60
Nyangaita
16 West Pokot | Dispensary 1,500 9,379 1,500 60
Kamanau
17 West Pokot | Dispensary 1,500 9,379 1,500 60
Kesot
18 West Pokot | Dispensary 1,500 9,379 1,500 60
Krich
19 West Pokot | dispensary 1,500 9,379 1,500 60
Tamarukwa
20 West Pokot | dispensary 1,500 9,379 1,500 60
21 West Pokot | Tipet dispensary 1,500 9,379 1,500 60
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Battery Inverter (or

Charge Controller

Separate or

PV Modules Battery PV Inverter Hybrid Inverter if (whether separate or Hybrid
applicable) within Hybrid Inverter) 18 equipment!®
KPLC Bi dde KPLC Bi dde KPLC Bi dde KPLC Bi dde KPLC Bi dde Bidder 6
No. County '\lizr:”‘i?t;f requirement offer requirement offer requirement offer requirement offer requirement offer
Minimum Sl Minimum Minimum - .
Total Totall Tota! Totall Total Totall Total Totall Mlnlmulm Capacity Bidder to state
Capacity Capacity Capacity Capacity Capacity Capacity Capacity Capacity Capacity A) 'SEIPARATFT'
(Wp) (Wp) (Wh) (Wh) W) (W) W) W) (A) or 'HYBRID
Miskwony
22 West Pokot | dispensary 1,500 9,379 1,500 60
Kalemrekai
23 West Pokot | Dispensary 1,500 9,379 1,500 60
Sostin
24 West Pokot | dispensary 1,500 9,379 1,500 60
Kataywa
25 West Pokot | dispensary 1,500 9,379 1,500 60
Cherangan
26 West Pokot | dispensary 2,000 12,505 2,000 75
Chekomosi
27 West Pokot | location 2,000 12,505 2,000 75
Masol
28 West Pokot | Dispensary 2,000 12,505 2,000 75
Kangoletiang
29 West Pokot | Dispensary 2,000 12,505 2,000 75
Kalemngorok
30 West Pokot | dispensary 2,000 12,505 2,000 75
Sobukwo
secondary
31 West Pokot | School 2,000 12,505 2,000 75
Tamkal
32 West Pokot | dispensary 2,000 12,505 2,000 75
Nachecheyet
33 West Pokot | Dispensary 2,400 15,006 2,400 90
Kauryong
34 West Pokot | dispensary 3,000 18,758 3,000 3,000
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Battery Inverter (or Charge Controller Separate or
PV Modules Battery PV Inverter Hybrid Inverter if (whether separate or Hybrid
applicable) within Hybrid Inverter) 18 equipment!®
KPLC Bi dde KPLC Bi dde KPLC Bi dde KPLC Bi dde KPLC Bi dde Bidder 6
No. County '\liam'lgtOf requirement offer requirement offer requirement offer requirement offer requirement offer
acility
Minimum 4 O Minimum Minimum
Total Total Total Total Total Total Total Total Minimum Capacit Bidder to state
Capacity Capacity Capacity Capacity Capacity Capacity Capacity Capacity Capacity [()A) Y | 'SEPARATE'
W Wh Wh W A or 'HYBRID'
Wp) (Wp) (Wh) (Wh) W) W) w) (W) (A)
Ptoyo Health
35 West Pokot | Center 3,500 21,884 3,500 3,500
Simpol
36 West Pokot | dispensary 3,500 21,884 3,500 3,500
Salion
secondary
37 West Pokot | school 4,000 25,011 4,000 4,000
Kalemnyang
38 West Pokot | Yunhap 4,000 25,011 4,000 4,000
Kanyerus
39 West Pokot | dispensary 4,000 25,011 4,000 4,000
Name of Bidder ééééécéé
Signature of Bidder ¢éégéé¢é
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Table 24: Capacity Form - Lot 3 (Marsabit, Isiolo and Samburu Counties)

Battery Inverter (or Charge Controller Separate or
PV Modules Battery PV Inverter Hybrid Inverter if (whether separate or Hybrid
applicable) within Hybrid Inverter) 2° equipment?!
KPLC Bi dde KPLC Bi dde KPLC Bi dde KPLC Bi dde KPLC Bi dde Bidder 6
County Name of Facility | requirement offer requirement offer requirement offer requirement offer requirement offer
Minimum Total Mmlmulm Total Minimum Total Minimum Total . idd
Total Capacity CTota. Capacity Total Capacity Total Capacity Mlnlmulm Capacity |,3' e stat'e
. apacity . . Capacity SEPARATE
Capacity (Wp) (Wh) (Wh) Capacity (W) Capacity (W) ) (A or HYBRID'
(Wp) (W) (W)
Telesgaye Health
Marsabit center 1,500 9,379 1,500 60
Madoadi
Marsabit dispensary 1,500 9,379 1,500 60
Burgabo
Marsabit | dispensary 1,500 9,379 1,500 60
Marsabit | Qate dispensary 1,500 9,379 1,500 60
Ell - borr
Marsabit dispensary 1,500 9,379 1,500 60
El-Molo Bay
Marsabit | Dispensary 1,500 9,379 1,500 60
Oltorot
Marsabit | Dispensary 1,500 9,379 1,500 60
Waye Godha
Marsabit dispensary 1,500 9,379 1,500 60
Isiolo Boji dispensary 1,500 9,379 1,500 60

20 The bidder must fill in theapacity (A) of Charge Controller offered, for systems of PV capacity less than 3kW. This must be filled in whether th€ @iteotier is a
separate equipment or it is integrated within a Hybrid Inverter.

21 For sites with PV capacity of lessthan3kW;¢ bi dder to state OSEPARATEOG if offering a separate Batt e
state 6HYBRI D6 if offering a Hybrid Inverter. For s iiftoedng b separate Batté?y capaci ty o
I nverter/ Charger and separate PV Inverter, other wise state OHYBRIDG6 if offer
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Battery Inverter (or

Charge Controller

Separate or

PV Modules Battery PV Inverter Hybrid Inverter if (whether separate or Hybrid
applicable) within Hybrid Inverter) 2° equipment?!
KPLC Bi dde KPLC Bi dde KPLC Bi dde KPLC Bi dde KPLC Bi dde Bidder 6
No. | County Name of Facility | requirement offer requirement offer requirement offer requirement offer requirement offer
Minimum Total Mlnlmulm Total Minimum Total Minimum Total - idd
Total Capacity CTota. Capacity Total Capacity Total Capacity Mlnlmulm Capacity I.3' erto stat'e
. apacity . . Capacity SEPARATE
Capacity (Wp) Wh) (Wh) Capacity (W) Capacity (W) A) (A) or HYBRID'
(Wp) (W) (W)
10 Isiolo Daaba dispensary 1,500 9,379 1,500 60
Oromodei
11 Samburu | dispensary 1,500 9,379 1,500 60
12 Samburu | Sereni dispensary 1,500 9,379 1,500 60
Waso Rongai
13 Samburu | Dispensary 1,500 9,379 1,500 60
Engilai Mixed
14 Samburu | Secondary 1,500 9,379 1,500 60
Loikumkum
15 Samburu | Dispensary 1,500 9,379 1,500 60
Angata Nanyokie
16 Samburu | Dispensary 1,500 9,379 1,500 60
Logetei
17 Samburu | Dispensary 1,500 9,379 1,500 60
Nkaroni
18 Samburu | dispensary 1,500 9,379 1,500 60
Klitamany
19 Samburu | dispensary 1,500 9,379 1,500 60
Masikita
20 Samburu | Dispensary 1,500 9,379 1,500 60
Ndonyo Nasipa
21 Samburu | Dispensary 1,500 9,379 1,500 60
Muruankai GOK
22 Samburu | Dispensary 1,500 9,379 1,500 60
Loonjorin
23 Samburu | Dispensary 1,500 9,379 1,500 60
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Battery Inverter (or

Charge Controller

Separate or

PV Modules Battery PV Inverter Hybrid Inverter if (whether separate or Hybrid
applicable) within Hybrid Inverter) 2° equipment?!
KPLC Bi dde KPLC Bi dde KPLC Bi dde KPLC Bi dd e KPLC Bi dde Bidder 6
No. | County Name of Facility | requirement offer requirement offer requirement offer requirement offer requirement offer
Minimum Total Mlnlmulm Total Minimum Total Minimum Total " idd
Total Capacity CTota. Capacity Total Capacity Total Capacity M|n|mulm Capacity |,3' er to stat'e
. apacity . . Capacity SEPARATE
Capacity (Wp) (Wh) (Wh) Capacity (W) Capacity (W) ) (A) e
(Wp) (W) (W)
Korolle Boys'
Secondary
24 Marsabit School 2,000 12,505 2,000 75
Dukana Ward
Administrator's
25 Marsabit | Office 2,000 12,505 2,000 75
Badan Rero
26 Marsabit | Dispensary 2,000 12,505 2,000 75
Ntalaby Primay
27 Isiolo school 2,000 12,505 2,000 75
28 Isiolo Kom Acc Office 2,000 12,505 2,000 75
Muchuro
29 Isiolo dispensary 2,000 12,505 2,000 75
30 Samburu | Urra Dispensary 2,000 12,505 2,000 75
Ngilai (Saidia)
31 Samburu | dispensary 2,000 12,505 2,000 75
Donyo-Wasin
32 Samburu | Dispensary 2,000 12,505 2,000 75
Sereolipi mixed
day secondary
33 Samburu | school 2,000 12,505 2,000 75
34 Samburu | Marti E pareu 2,000 12,505 2,000 75
Arapal
35 Marsabit | Dispensary 2,400 15,006 2,400 90
Dukana Health
36 Marsabit Center 2,400 15,006 2,400 90
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Battery Inverter (or Charge Controller Separate or
PV Modules Battery PV Inverter Hybrid Inverter if (whether separate or Hybrid
applicable) within Hybrid Inverter) 2° equipment?!
KPLC Bi dde KPLC Bi dde KPLC Bi dde KPLC Bi dd e KPLC Bi dde Bidder 6
No. | County Name of Facility | requirement offer requirement offer requirement offer requirement offer requirement offer
Minimum Total Mlnlmulm Total Minimum Total Minimum Total " idd
Total Capacity CTota. Capacity Total Capacity Total Capacity M|n|mulm Capacity |,3' er to stat'e
. apacity . . Capacity SEPARATE
Capacity (Wp) (Wh) (Wh) Capacity (W) Capacity (W) ) (A) e
(Wp) (W) (W)
Biligo Marara
37 Isiolo dispensary 2,400 15,006 2,400 90
Godoma Health
38 Marsabit Centre (Nep) 2,400 15,006 2,400 90
Lontolio
39 Marsabit | Dispensary 2,400 15,006 2,400 90
Kulal Girls
40 Marsabit | Secondary schoo 2,400 15,006 2,400 90
Karbururi
41 Marsabit dispensary 3,000 18,758 3,000 3,000
Barsoloi arid
zone primary
42 Samburu | school 4,000 25,011 4,000 4,000
Ngaremara
43 Isiolo secondanboys 16,500 103,168 16,500 16,500
Name of Bi dder éééééeéeécé
Signature of Bidder ¢éégéé¢é
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Table 25. Capacity Form - Lot 4 (Mandera and Wajir Counties)

Battery Inverter (or Charge Controller Separate or
PV Modules Battery PV Inverter Hybrid Inverter if (whether separate or Hybrid
applicable) within Hybrid Inverter) 22 | equipment?®
KPLC Bi dde KPLC Bi dd e KPLC Bi dde KPLC Bi dde KPLC Bi ddel Bi dder
No. | County | Name ofFacility requirement offer requirement offer requirement offer requirement offer requirement offer offer
Minimum Total Minmum Total Minimum Total Minimum | Total i Bidder to
Total Capacity Caoaacit Capacity Total Capacity Total Capacity Cg”gé‘i:n Capacity state
Capacity (Wp) (\F/)Vh) y (Wh) Capacity (W) Capacity (W) |(OA) y (A) 'SEPARATE'
(Wp) (W) (W) or 'HYBRID'
Olla secondary
1 Mandera| school 1,500 9,379 1,500 60
Burduras secondary
2 Mandera| School 1,500 9,379 1,500 60
3 Mandera| Choroko Dispensary| 1,500 9,379 1,500 60
Burmayo
4 Mandera| Dispensary 1,500 9,379 1,500 60
5 Mandera| Burjon Dispensary 1,500 9,379 1,500 60
Koromey
6 Mandera| Dispensary 1,500 9,379 1,500 60
Chachabole
7 Mandera| Dispensary 1,500 9,379 1,500 60
Burder Secondary
8 Wajir School 1,500 9,379 1,500 60
Busbus primary
9 Wajir school 1,500 9,379 1,500 60
Dureweey
10 | Wajir dispensary 1,500 9,379 1,500 60
11 | Wajir Argane dispensary 1,500 9,379 1,500 60

22The bidder must fill in the capacity (A) of Charge Controller offered, for systems of PV capacity less than 3kW. Thidfithedtibevhether the Charge Controller is a
separate equipment or it is integrated within a Hybrid Inverter.
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Battery Inverter (or

Charge Controller

Separate or

PV Modules Battery PV Inverter Hybrid Inverter if (whether separate or Hybrid
applicable) within Hybrid Inverter) 22 | equipment3
KPLC Bi dde KPLC Bi dde¢ KPLC Bi dde KPLC Bi dde KPLC Bi ddel Bi dder
No. | County | Name ofFacility requirement offer requirement offer requirement offer requirement offer requirement offer offer
Minimum Total M'_?L)T:Im Total Minimum Total Minimum Total Minimum Bidder to
Total Capacity Capacit Capacity Total Capacity Total Capacity Capacit Capacity state
Capacity (Wp) (\FI)Vh) y (Wh) Capacity (W) Capacity (W) ?A) y (A) 'SEPARATE!
(Wp) (W) (W) or 'HYBRID'
Burmayo
12 | Wajir Dispensary Wajir 1,500 9,379 1,500 60
13 | Wajir Lakole Dispensary 1,500 9,379 1,500 60
14 | Wajir Wara Dispensary 1,500 9,379 1,500 60
Arbajahan
mixed/day and
boarding secondary
15 | Wajir Schools 1,500 9,379 1,500 60
Wargadud
16 | Wajir Dispensary(Tarbaj) 1,500 9,379 1,500 60
17 | Wajir Beramo Dispensary 1,500 9,379 1,500 60
Dadhantaly
18 | Wajir Dispensary 1,500 9,379 1,500 60
19 | Wajir Dunto Dispensary 1,500 9,379 1,500 60
20 | Wajir Elben Dispensary 1,500 9,379 1,500 60
21 | Wajir Ogorji Dispensary 1,500 9,379 1,500 60
22 | Mandera| Fino ACC 2,000 12,505 2,000 75
23 | Mandera| Kukub dispensary 2,000 12,505 2,000 75
24 | Mandera| Tarama Dispensary 2,000 12,505 2,000 75
Garsesala
25 | Mandera| Dispensary 2,000 12,505 2,000 75
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Battery Inverter (or

Charge Controller

Separate or

PV Modules Battery PV Inverter Hybrid Inverter if (whether separate or Hybrid
applicable) within Hybrid Inverter) 22 | equipment3
KPLC Bi dde KPLC Bi dd e KPLC Bi dde KPLC Bi dde KPLC Bi ddel Bi dder
No. | County | Name ofFacility requirement offer requirement offer requirement offer requirement offer requirement offer offer
Minimum Total M'_?L)T:Im Total Minimum Total Minimum Total Minimum Bidder to
Total Capacity Capacit Capacity Total Capacity Total Capacity Capacit Capacity state
Capacity (Wp) (\FI)Vh) y (Wh) Capacity (W) Capacity (W) ?A) y (A) 'SEPARATE!
(Wp) (W) (W) or 'HYBRID'
26 | Mandera| Lagsure dispensary 2,000 12,505 2,000 75
27 | Mandera| Domal dispensary 2,000 12,505 2,000 75
28 | Mandera| Kobadadi dispensar 2,000 12,505 2,000 75
29 | Mandera| Birkan dispensary 2,000 12,505 2,000 75
30 | Waijir Bojiyare Dispensary 2,000 12,505 2,000 75
Sabuli Nomadic
31 | Wajir Clinic 2,000 12,505 2,000 75
32 | Wajir Batalu Dispensary 2,000 12,505 2,000 75
33 | Wajir Tesorie Dispensary 2,000 12,505 2,000 75
34 | Wajir Mathow Dispensary 2,000 12,505 2,000 75
35 | Wajir Hungai Dispensary 2,000 12,505 2,000 75
36 | Mandera| Aresa Dispensary 2,400 15,006 2,400 90
37 | Mandera| Hullow Dispensary 2,400 15,006 2,400 90
38 | Mandera| Alongo Dispensary 2,400 15,006 2,400 90
39 | Mandera| Damasa Dispensary 2,400 15,006 2,400 90
El-Golicha
40 | Mandera| Dispensary 2,400 15,006 2,400 90
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Battery Inverter (or

Charge Controller

Separate or

PV Modules Battery PV Inverter Hybrid Inverter if (whether separate or Hybrid
applicable) within Hybrid Inverter) 22 | equipment3
KPLC Bi dde KPLC Bi dd ¢ KPLC Bi dde KPLC Bi dde KPLC Bi ddel Bi dder
No. | County | Name ofFacility requirement offer requirement offer requirement offer requirement offer requirement offer offer
Minimum Total M'_?L)T:Im Total Minimum Total Minimum Total Minimum Bidder to
Total Capacity Capacit Capacity Total Capacity Total Capacity Capacit Capacity state
Capacity (Wp) (\E’Vh) y (Wh) Capacity (W) Capacity (W) ?A) Y A) 'SEPARATE'
(Wp) (W) (W) or 'HYBRID'
41 | Mandera| Elram Dispensary 2,400 15,006 2,400 90
42 | Mandera| Falama Dispensary 2,400 15,006 2,400 90
43 | Mandera| Fino Health Centre 2,400 15,006 2,400 90
Hareri Hosle
44 | Mandera| Dispensary 2,400 15,006 2,400 90
45 | Mandera| Kabo Dispensary 2,400 15,006 2,400 90
Lafey nomadic
46 | Mandera| dispensary 2,400 15,006 2,400 90
47 | Mandera| Odha Dispensary 2,400 15,006 2,400 90
Omar jilaow
48 | Mandera| Dispensary 2,400 15,006 2,400 90
Qarsahama
49 | Mandera| Dispensary 2,400 15,006 2,400 90
50 | Wajir Dugo Health Centre 2,400 15,006 2,400 90
Malkamari Boys'
51 | Mandera| Secondary School 3,000 18,758 3,000 3,000
Libin Nomadic Girls
52 | Mandera| Secondary School 3,000 18,758 3,000 3,000
Gari secondary
53 | Mandera| School 3,500 21,884 3,500 3,500
Hareri Mixed
54 | Mandera| Secondary School 3,500 21,884 3,500 3,500
Qarsadamu
55 | Mandera| dispensary 4,000 25,011 4,000 4,000
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Battery Inverter (or Charge Controller Separate or
PV Modules Battery PV Inverter Hybrid Inverter if (whether separate or Hybrid
applicable) within Hybrid Inverter) 22 | equipment3
KPLC Bi dde KPLC Bi dd ¢ KPLC Bi dde KPLC Bi dde KPLC Bi ddel Bi dder
No. | County | Name ofFacility requirement offer requirement offer requirement offer requirement offer requirement offer offer
Minimum Total M'_?'Tulm Total Minimum Total Minimum Total Mini Bidder to
Total Capacity Caoa?;it Capacity Total Capacity Total Capacity C:]Irggi?] Capacity state
Capacity (Wp) (\E’Vh) y (Wh) Capacity (W) Capacity (W) ?A) Y A) 'SEPARATE'
(Wp) (W) (W) or 'HYBRID'
Sabuli mixed day
56 | Wajir secondary School 4,500 28,137 4,500 4,500
Lagbogol secondary|
57 | Wajir school 4,500 28,137 4,500 4,500
58 | Mandera| Bolowle dispensary 5,500 34,389 5,500 5,500
59 | Wajir Baraqwo secondary 5,500 34,389 5,500 5,500
60 | Mandera| Derkale dispensary 6,000 37,516 6,000 6,000
KHOrof harar youth
61 | Wajir polytechnic 6,000 37,516 6,000 6,000
El- hagarsu mixed
day secondary
62 | Mandera| school 7,500 46,895 7,500 7,500
Diif Secondary
63 | Wajir School 8,500 53,147 8,500 8,500
Name of Bidder ééééécéé
Signature of Bidder ¢éégéé¢é
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Table 26. Capacity Form - Lot 5 (Garissa, Tana River and NarokCounties)

Battery Inverter (or Charge Controller Separateor
PV Modules Battery PV Inverter Hybrid Inverter if (whether separate or Hybrid
applicable) within Hybrid Inverter) 24 equipment®
KPLC Bi dde KPLC Bi dde KPLC Bi dde KPLC Bi dde KPLC Bi dde . N
. . . . . Bi dder 6
No. | County Name of Facility requirement offer requirement offer requirement offer requirement offer requirement offer
Minimum Total M'%T;m Total Minimum Total Minimum Vet Minimum Bidder to state
Total Capacity ot Capacity Total Capacity Total Capacity Capacit Capacity | ‘\gEpARATE'
Capacity (Wp) (\?Vh) y (Wh) Capacity (W) Capacity (W) l(OA) y (A) or HYBRID'
(Wp) w) W)
1 Garissa Sangole Dispensary 1,500 9,379 1,500 60
2 Garissa | Afwein Dispensary 1,500 9,379 1,500 60
3 Garissa | Kaotile health center 1,500 9,379 1,500 60
ACC
office/Residence
4 Garissa Galmagala 1,500 9,379 1,500 60
ACC
office/Residence
5 Garissa | Jarajilla 1,500 9,379 1,500 60
6 Garissa Bodhai ACC office 1,500 9,379 1,500 60
7 Garissa | Jalish Dispensary 1,500 9,379 1,500 60
8 Garissa | Korisa Dispensary 1,500 9,379 1,500 60
Malaylay
9 Garissa Dispensary 1,500 9,379 1,500 60

%The bidder must fill in the capacity (A) of Charge Controller offered, for systems of PV capacity less than 3kW. Thidfittadstroehether the Charge Controller is a
separate equipment or it is integrated within a Hybrid Inverte
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Battery Inverter (or Charge Controller Separateor
PV Modules Battery PV Inverter Hybrid Inverter if (whether separate or Hybrid
applicable) within Hybrid Inverter) 2 equipment
KPLC Bi dde KPLC Bi dde KPLC Bi dde KPLC Bi dde KPLC Bi dde Bi N
. . . . . i dder 6
No. | County Name of Facility requirement offer requirement offer requirement offer requirement offer requirement offer
. Minimum - .
Minimum Total Total Minimum Total Minimum Total . .
Total Capacity TOtal. Capacity Total Capacity Total Capacity M|n|mulm Capacity II3|dder o stat'e
. Capacity - - Capacity SEPARATE
Capacity (Wp) (Wh) (Wh) Capacity (W) Capacity W) (A) A) or 'HYBRID'
(Wp) (W) (W)
Libahlow
10 | Garissa | dispensary 1,500 9,379 1,500 60
11 | Garissa Ruga Dispensary 1,500 9,379 1,500 60
Tana
12 | River Waldena ACC 1,500 9,379 1,500 60
Tana
13 | River Galili Dispensary 1,500 9,379 1,500 60
Tana
14 | River Mulanjo dispensary 1,500 9,379 1,500 60
Tana
15 | River Buwa Dispensary 1,500 9,379 1,500 60
Tana AIC Titila
16 | River Dispensary 1,500 9,379 1,500 60
Tana Asa Kone
17 | River Dispensary 1,500 9,379 1,500 60
Tana
18 | River Assa dispensary 1,500 9,379 1,500 60
Tana
19 | River Boka dispensary 1,500 9,379 1,500 60
Tana
20 | River Chewele Dispensar 1,500 9,379 1,500 60
Tana Haroresa
21 | River Dispensary 1,500 9,379 1,500 60
Tana
22 | River Meti Dispensary 1,500 9,379 1,500 60
Tana
23 | River Sabukia dispensary 1,500 9,379 1,500 60
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Battery Inverter (or Charge Controller Separateor
PV Modules Battery PV Inverter Hybrid Inverter if (whether separate or Hybrid
applicable) within Hybrid Inverter) 2 equipment
KPLC Bi dde KPLC Bi dde KPLC Bi dde KPLC Bi dde KPLC Bi dde . N
. . . . . Bi dder 6
No. | County Name of Facility requirement offer requirement offer requirement offer requirement offer requirement offer
. Minimum - .
Minimum Total Total Minimum Total Minimum Total . .
Total Capacity Vel Capacity Total Capacity Total Capacity Minimum Capacity Il3ldder to state
- Capacity ; ; Capacity SEPARATE
Capacity (Wp) (Wh) (Wh) Capacity (W) Capacity ) (A) ) or 'HYBRID'
(Wp) (W) (W)
Tana
24 | River Kau Dispensary 1,500 9,379 1,500 60
Tana
25 | River Sombo Dispensary 1,500 9,379 1,500 60
Roborwo
26 | Narok Dispensary 1,500 9,379 1,500 60
27 | Narok Mausa dispensary 1,500 9,379 1,500 60
Kendunywo
28 | Narok primary school 1,500 9,379 1,500 60
llkerin -Loita
29 | Narok dispensary 1,500 9,379 1,500 60
Chemwokter
30 | Narok Dispensary 1,500 9,379 1,500 60
31 | Narok Entotol dispensary 1,500 9,379 1,500 60
32 | Narok Olkoroi dispensary 1,500 9,379 1,500 60
33 | Garissa | Jilango dispensary 2,000 12,505 2,000 75
34 | Garissa Amuma Dispensary 2,000 12,505 2,000 75
Amuma Mobile
35 | Garissa Dispensary 2,000 12,505 2,000 75
36 | Garissa | Bodhai Dispensary 2,000 12,505 2,000 75
Dekaharjey
37 | Garissa Dispensary 2,000 12,505 2,000 75
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Battery Inverter (or Charge Controller Separateor
PV Modules Battery PV Inverter Hybrid Inverter if (whether separate or Hybrid
applicable) within Hybrid Inverter) 2 equipment
KPLC Bi dde KPLC Bi dde KPLC Bi dde KPLC Bi dde KPLC Bi dde Bi N
. . . . . i dder 6
No. | County Name of Facility requirement offer requirement offer requirement offer requirement offer requirement offer
. Minimum - .
Minimum Total Total Minimum Total Minimum Total . .
Total Capacity TOtal. Capacity Total Capacity Total Capacity M|n|mulm Capacity II3|dder o stat'e
. Capacity - - Capacity SEPARATE
Capacity (Wp) (Wh) (Wh) Capacity (W) Capacity W) (A) A) or 'HYBRID'
(Wp) (W) (W)
El Kambere
38 | Garissa | Nomadic Clinic 2,000 12,505 2,000 75
39 | Garissa Fafi Dispensary 2,000 12,505 2,000 75
40 | Garissa Yumbis Dispensary 2,000 12,505 2,000 75
Tana
41 | River Chifiri Dispensary 2,000 12,505 2,000 75
Tana Wayu Boru
42 | River Dispensary 2,000 12,505 2,000 75
Tana
43 | River Mwina Dispensary 2,000 12,505 2,000 75
Tana
44 | River Wayu Dispensary 2,000 12,505 2,000 75
Tana
45 | River Ozi Dispensary 2,000 12,505 2,000 75
Tana
46 | River Sera dispensary 2,000 12,505 2,000 75
Tana
47 | River Mnazini dispensary 2,000 12,505 2,000 75
Ngendalel
48 | Narok dispensary 2,000 12,505 2,000 75
Abdisamit
49 | Garissa Dispensary 2,400 15,006 2,400 90
Bultohama
50 | Garissa | Dispensary 2,400 15,006 2,400 90
51 | Garissa Elan Dispensary 2,400 15,006 2,400 90
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Battery Inverter (or Charge Controller Separateor
PV Modules Battery PV Inverter Hybrid Inverter if (whether separate or Hybrid
applicable) within Hybrid Inverter) 2 equipment
KPLC Bi dde KPLC Bi dde KPLC Bi dde KPLC Bi dde KPLC Bi dde Bi N
. . . . . i dder 6
No. | County Name of Facility requirement offer requirement offer requirement offer requirement offer requirement offer
. Minimum - .
Minimum Total Total Minimum Total Minimum Total . .
Total Capacity Uil Capacity Total Capacity Total Capacity | Minimum Capacity Bidder to state
. Capacity - - Capacity SEPARATE
Capacity (Wp) (Wh) (Wh) Capacity (W) Capacity W) ) (A) or HYBRID'
(Wp) (W) (W)
Danyere Health
52 | Garissa | Centre 2,400 15,006 2,400 90
Tana
53 | River Majengo secondary 2,400 15,006 2,400 90
Tana
54 | River Bilbil dispensary 2,400 15,006 2,400 90
Tana Aic Daba
55 | River Dispensary 2,400 15,006 2,400 90
Chesabuni Primary
56 | Narok School 2,400 15,006 2,400 90
Kamarget
57 | Narok dispensary 2,400 15,006 2,400 90
Hagarbul
58 | Garissa | Dispensary 3,000 18,758 3,000 3,000
Tana Waldena
59 | River Dispensary 3,000 18,758 3,000 3,000
Kulan secondary
60 | Garissa | School 4,000 25,011 4,000 4,000
Tana Kitere secondary
61 | River school 4,000 25,011 4,000 4,000
Tana Mororo mixed day
62 | River secondary school 4,000 25,011 4,000 4,000
63 | Narok Losho Dispensary 4,000 25,011 4,000 4,000
llitriben primary
64 | Narok school 4,500 28,137 4,500 4,500
65 | Garissa Hara health center 8,500 53,147 8,500 8,500
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Battery Inverter (or Charge Controller Separateor
PV Modules Battery PV Inverter Hybrid Inverter if (whether separate or Hybrid
applicable) within Hybrid Inverter) 2 equipment
KPLC Bi dde KPLC Bi dde KPLC Bi dde KPLC Bi dde KPLC Bi dde . N
. . . . . Bi dder 6
No. | County Name of Facility requirement offer requirement offer requirement offer requirement offer requirement offer
. Minimum - .
Minimum Total Total Minimum Total Minimum Total . .
Total Capacity Vel Capacity Total Capacity Total Capacity Minimum Capacity Il3ldder to state
. Capacity - - Capacity SEPARATE
Capacity (Wp) (Wh) (Wh) Capacity (W) Capacity ) (A) ) or 'HYBRID'
(Wp) (W) (W)
66 | Garissa | Saretho Dispensary 8,500 53,147 8,500 8,500
Name of Bidder ¢éééééé
Signature of Bidder é
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Table 27: Capacity Form - Lot 6 (Lamu, Kilifi and Kwale Counties)

Battery Inverter (or

Charge Controller

Separate or

PV Modules Battery PV Inverter Hybrid Inverter if (whether separate or Hybrid
applicable) within Hybrid Inverter) 26 equipment’
KPLC Bi dd¢d KPLC Bi dde KPLC Bi dde KPLC Bi dde KPLC Bi dde . N
. . . . . Bi dder 6
No. | County Name of Facility requirement offer req.w.rement offer requirement offer requirement offer requirement offer
Minimum Total b Total Minimum Total Minimum Total - .
Total Capacity TOtal. Capacity Total Capacity Total Capacity M|n|mulm Capacity II3|dder o stat'e
. Capacity - - Capacity SEPARATE
Capacity (Wp) wh) (Wh) Capacity (W) Capacity () ) A or HYBRID
(Wp) w) W)
Dide waride
1 Lamu dispensary 1,500 9,379 1,500 60
kizuke primary
2 Lamu school 1,500 9,379 1,500 60
3 Lamu Maisha masha 1,500 9,379 1,500 60
Didewaride primary
4 Lamu school 1,500 9,379 1,500 60
Pangani Secondary
5 Lamu School 1,500 9,379 1,500 60
Sinambio
6 Lamu dispensary 1,500 9,379 1,500 60
Pandanguo primary
7 Lamu school 1,500 9,379 1,500 60
8 Lamu Manda Dispensary 1,500 9,379 1,500 60
Manda Maweri
9 Lamu Secondary School 1,500 9,379 1,500 60
Chalaluma primary
10 | Lamu school 1,500 9,379 1,500 60
11 | Lamu Barigoni Dispensary 1,500 9,379 1,500 60

26 The bidder must fill in the capacity (A) of Charge Controller offered, for systéi¥ aapacity less than 3kW. This must be filled in whether the Charge Controller is a
separate equipment or it is integrated within a Hybrid Inverter.
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Battery Inverter (or

Charge Controller

Separate or

PV Modules Battery PV Inverter Hybrid Inverter if (whether separate or Hybrid
applicable) within Hybrid Inverter) 26 equipment’
KPLC Bi ddeg KPLC Bi dde KPLC Bi dde KPLC Bi dde KPLC Bi dde . N
. . . . . Bi dder 6
No. | County Name of Facility requirement offer requirement offer requirement offer requirement offer requirement offer
Minimum Total M'?LT;m Total Minimum Total Minimum Vet Minimum Bidder to state
Total Capacity Gt Capacity Total Capacity Total Capacity Capacit Capacity | ‘\gEpARATE'
Capacity (Wp) (\?Vh) y (Wh) Capacity (W) Capacity (W) l(OA) y (A) or HYBRID'
(Wp) (W) (W)
12 | Lamu Basuba Dispensary 1,500 9,379 1,500 60
13 | Lamu BodheiDispensary 1,500 9,379 1,500 60
14 | Lamu Ishakani Dispensary 1,500 9,379 1,500 60
15 | Lamu Mangai Dispensary 1,500 9,379 1,500 60
Kurawa Secondary
16 | Kilifi school 1,500 9,379 1,500 60
Watala Secondary
17 | Kilifi School 1,500 9,379 1,500 60
Mwangatini
18 | Kilifi Dispensary 1,500 9,379 1,500 60
Gandini Assistant
19 | Kilifi Chief's office 1,500 9,379 1,500 60
Gandini Primary
20 | Kilifi school 1,500 9,379 1,500 60
21 | Kilifi Viragoni dispensary| 1,500 9,379 1,500 60
22 | Kilifi Gandini dispensary 1,500 9,379 1,500 60
Karimboni
23 | Kilifi dispensary 1,500 9,379 1,500 60
Mulunguni
24 | Kilifi dispensary 1,500 9,379 1,500 60
Muryachakwe
25 | Kilifi Dispensary 1,500 9,379 1,500 60
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Battery Inverter (or

Charge Controller

Separate or

PV Modules Battery PV Inverter Hybrid Inverter if (whether separate or Hybrid
applicable) within Hybrid Inverter) 26 equipment’
KPLC Bi ddeg KPLC Bi dde KPLC Bi dde KPLC Bi dde KPLC Bi dde . N
. . . . . Bi dder 6
No. | County Name of Facility requirement offer req_m_rement offer requirement offer requirement offer requirement offer
Minimum Total M'?LT;m Total Minimum Total Minimum Vet Minimum Bidder to state
Total Capacity Gt Capacity Total Capacity Total Capacity Capacit Capacity | ‘\gEpARATE'
Capacity (Wp) (\?Vh) y (Wh) Capacity (W) Capacity (W) l(OA) y (A) or HYBRID'
(Wp) (W) (W)
Mbegani
26 | Kwale Dispensary 1,500 9,379 1,500 60
Chanzou
27 | Kwale Dispensary 1,500 9,379 1,500 60
Mwachinga
28 | Kwale dispensary 1,500 9,379 1,500 60
29 | Kwale Gozani dispensary 1,500 9,379 1,500 60
30 | Lamu Acc Kiunga 2,000 12,505 2,000 75
31 | Lamu Basuba 2,000 12,505 2,000 75
32 | Lamu Ishakani 2,000 12,505 2,000 75
33 | Lamu Kiangwi 2,000 12,505 2,000 75
34 | Lamu Madani 2,000 12,505 2,000 75
35 | Lamu Mangai 2,000 12,505 2,000 75
36 | Lamu Marararni 2,000 12,505 2,000 75
Pandanguo
37 | Lamu Dispensary 2,000 12,505 2,000 75
38 | Lamu Kiangwi Dispensary| 2,000 12,505 2,000 75
Bahamisi
39 | Lamu Dispensary 2,000 12,505 2,000 75
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Battery Inverter (or Charge Controller Separate or
PV Modules Battery PV Inverter Hybrid Inverter if (whether separate or Hybrid
applicable) within Hybrid Inverter) 26 equipment’
KPLC Bi ddeg KPLC Bi dde KPLC Bi dde KPLC Bi dde KPLC Bi dde . N
. . . . . Bi dder 6
No. | County Name of Facility requirement offer requirement offer requirement offer requirement offer requirement offer
Minimum Total M'?LT;m Total Minimum Total Minimum Vet Minimum Bidder to state
Total Capacity Gt Capacity Total Capacity Total Capacity Capacit Capacity | ‘\gEpARATE'
Capacity (Wp) (\?Vh) y (Wh) Capacity (W) Capacity (W) l(OA) y (A) or HYBRID'
(Wp) (W) (W)
40 | Kilifi Local Chief's Office 2,000 12,505 2,000 75
Waresa Secondary
41 | Kilifi School 2,000 12,505 2,000 75
42 | Kilifi Kadaina Dispensary 2,000 12,505 2,000 75
Mkang'ombe
43 | Kwale Dispensary 2,000 12,505 2,000 75
Maisha Masha
44 | Lamu secondary 2,400 15,006 2,400 90
Majembeni
45 | Lamu Secondary School 2,400 15,006 2,400 90
46 | Kilifi Chamari dispensary| 2,400 15,006 2,400 90
47 | Kilifi Midoina dispensary 2,400 15,006 2,400 90
48 | Kwale Mbeganisecondary 2,400 15,006 2,400 90
Motoloani
49 | Kilifi dispensary 4,000 25,011 4,000 4,000
Shujaa Mekatilili
50 | Kilifi Secondary 16,000 100,042 16,000 16,000
Name of Bidder éééeéé
Sijlgnature of Bidder
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APPENDIX 37 LOCATIONAL DETAILS O F SITES
Table 28 Locational Details- Lot 1 (Turkana County)

No. | County Subcounty Facility Type Name of Facility Coordinates

1 Turkana | Loima Clinic Nameyana Dispensary 3.50188722, 35.3362795
2 Turkana | Turkana Central| Clinic Nakaalei Dispensary 2.53896, 36.2165716

3 Turkana | Turkana South | School RCEA Kasuroi Boys 2.478423835.6547074

4 Turkana | Loima Clinic Kodopa Mobile Clinic 2.97147499, 35.4775383
5 Turkana | Turkana West | Clinic Teremkus dispensary 4.10450555, 34.4673792
6 Turkana | Turkana West | Clinic Loche angerengo 3.57424677, 34.8959665
7 Turkana | Turkana West | Clinic Napalatui dispensary 3.70118333, 34.4813666
8 Turkana | Turkana West | Clinic Aposta dispensary 4.05592452, 34.5205341
9 Turkana | Turkana North | Clinic Narengewoi Health center 4.00742442, 35.8506518
10 | Turkana | Turkana Central| Clinic Monti Dispensary 3.20197166, 35.6425016
11 | Turkana | Loima School Loturerei Secondary School 2.93398855, 35.6119652
12 | Turkana | Turkana South | Clinic Kekorisogol Dispensary 2.56812261, 35.8269265
13 | Turkana | Turkana Central| Clinic Kapokor Dispensary 3.35276499, 35.6908600
14 | Turkana | Loima Clinic Lokipetot arengan dispensary | 2.60920833, 35.3490383
15 | Turkana | Turkana North | Clinic Meyan Dispensary 4.74946284, 35.6632651
16 | Turkana | Turkana West | Clinic Moru anguibuni 3.79592794, 34.9732170
17 | Turkana | Turkana Central| Clinic Chokchok Dispensary 3.16613999, 35.7286533
18 | Turkana Loima Clinic Kabulokor health center 2.81371166, 35.3731466
19 | Turkana | Turkana West | Clinic Kaenyangaluk dispensary 3.72329763, 34.9470260
20 | Turkana | Turkana North | Clinic Kakelae Dispensary 4.52083184, 35.5934130
21 | Turkana | Turkana Central| Clinic Kakwanyang Dispensary 3.15332189, 35.6763457
22 | Turkana | Turkana South | Clinic Kasuroi Dispensary 2.47483833, 35.6517699
23 | Turkana | Turkana Central| Clinic Kenya oil dispensary 3.23001833, 35.9140916
24 | Turkana | Turkana Central| Clinic Kosikiria dispensary 2.922223, 35.9470345
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25 | Turkana | Turkana North | Clinic Lokamarinyang Dispensary 5.01777772, 35.5945901
26 | Turkana | Turkana West | Clinic Lokipoto dispensary 3.17880379, 34.6664476
27 | Turkana | TurkanaSouth Clinic Lokoburu dispensary 2.40028876, 35.5586950
28 | Turkana | Turkana North | Clinic Losajait dispensary 3.61926166, 35.3139699
29 | Turkana | Turkana Central| Clinic Nakechichok Dispensary 3.1311331, 35.8576654
30 | Turkana | Turkana North | Clinic Sasamdispensary 4.50600904, 35.7476656
31 | Turkana | Turkana West | Clinic Lomunyakirionok Dispensary | 3.93826818, 34.5607823
32 | Turkana | Turkana North | Clinic Loruth dispensary 4.44922849, 35.3594493
33 | Turkana | Turkana North | Clinic Kaalem 4.30561115, 35.5959481
34 | Turkana | Turkana North | Clinic Nakapelewoi dispensary 4.31790833, 35.4334049
35 | Turkana | Loima Clinic Nasiger Dispensary 3.36144054, 35.4378960
36 | Turkana | Turkana North | Clinic Epur Dispensary 3.737055, 35.7540633
37 | Turkana | Turkana West | Clinic NamonDispensary 4.00424333, 34.8733683
38 | Turkana | Turkana Central| Clinic Nakiria Dispensary 3.56012333, 35.8331866
39 | Turkana | Turkana Central| Clinic Lochoraikeny Dispensary 3.34349119, 35.8745542
40 | Turkana | Turkana Central| Clinic Katiir dispensary 2.57512999, 36.0849266
41 | Turkana | Loima Clinic Nayanaeangikalalio Dispensar| 3.16523675, 35.5474844
42 | Turkana | Turkana Central| Clinic Kapua Dispensary 3.42187298, 35.6595539
43 | Turkana | Turkana West | Clinic Atiir Dispensary 4.06144499, 34.8794849
44 | Turkana | Loima Clinic Kaapus dispensary 3.18065333, 35.3466299
45 | Turkana | Turkana North | Clinic Koyasa Dispensary 4.97006754, 35.4854419
46 | Turkana | Turkana South | Clinic Sopel Dispensary 2.78925499, 35.5214933
47 | Turkana | Turkana South | Clinic NamakatDispensary 2.162415, 35.4503533
48 | Turkana Loima School Lomil Girls Secondary School | 3.34983833, 35.2539783
49 | Turkana | Turkana North | Clinic Lomii Dispensary 4.03683000, 35.4777733
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50 | Turkana | Turkana Central| Clinic Louwae Dispensary 2.8293883336.2017333
51 | Turkana | Turkana East Clinic Nakatong'wa Dispensary 2.31279504, 36.1619125
52 | Turkana | Turkana Central| Clinic Nakurio Dispensary 2.86973251, 36.1645683
53 | Turkana | Loima Clinic Natuntun Dispensary 2.91833499, 35.4429033
54 | Turkana | Loima Clinic Kangalita Dispensary 2.74030398, 35.4005127
55 | Turkana | Turkana South | Clinic Kanaodon Dispensary 2.49382917, 35.4096159
56 | Turkana | Turkana South | Clinic Lokorkor Health Center 2.18453166, 36.1141383
57 | Turkana | Turkana East Clinic Lopii Dispensary 2.06711077, 35.8731322
58 | Turkana | Turkana South | Clinic Juluk Dispensary 2.16349881, 35.4108937
59 | Turkana | Turkana East Clinic Kamuge Dispensary 1.6704493, 36.2872398
60 | Turkana | Turkana East Clinic Lomelo Dispensary 1.49915245, 35.9159454
61 | Turkana | Turkana East Clinic Loyapat Dispensary 1.84259195, 35.7814449
62 | Turkana | Turkana West | Clinic Komudei Dispensary 3.72595434, 34.8818160
63 | Turkana | Turkana South | Clinic Kangitankori Dispensary 2.43394666, 35.4275916
64 | Turkana | Loima Clinic Lochor Alomalaispensary 2.81210754, 34.8792719
65 | Turkana | Loima Clinic Naotin Dispensary 3.05095745, 35.5480557
66 | Turkana | Turkana North | Clinic Riokomor Dispensary 411611166, 35.7204549
67 | Turkana | Turkana Central| Clinic Long'ech dispensary 3.54710362, 35.9245543
68 | Turkana | Loima Clinic Loturerei dispensary 2.93430831, 35.6113385
69 | Turkana | Turkana East Clinic Parkati dispensary 2.24497132, 36.6802469
70 | Turkana | Turkana Central| Clinic Kalimapus Dispensary 3.61444333, 35.8157933
71 | Turkana | Turkana Central| Clinic Nakurio Girls Secondary schodq 2.86258833, 36.1631216
72 | Turkana | Loima Clinic Lochor Edome Dispensary 2.75551333, 35.0259149
73 | Turkana | Turkana South | Clinic Loperot Dispensary 2.33485894, 35.8334839
74 | Turkana | Turkana West | Clinic Nakoyo Dispensary 3.71140401, 34.7902586
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75 | Turkana | Loima Clinic Kaesogol etom Dispensary 3.49274833, 35.4451999
76 | Turkana | Turkana West Clinic Lokangae Health Centre 4.10636186, 34.8896621

Ngamia one kochodin high

77 | Turkana | Turkana East School school 2.2045750035.7854949
78 | Turkana | Turkana Central| Clinic Kangirisae dispensary 2.6202068, 36.2570047
79 | Turkana | Turkana South | Clinic Lokapel Dispensary 2.36683689, 35.4221972
80 | Turkana | Turkana Central| Clinic Nadooto dispensary 3.0857546, 36.0925348
81 | Turkana | Turkana West | Clinic Nanam dispensary 4.21038869, 34.5624933
82 | Turkana | Turkana East Clinic Lokwii Health Center 1.97765308, 36.1058718
83 | Turkana | Turkana North | Clinic Karebur dispensary 4.43545816, 35.7229167
84 | Turkana | Loima School Loima boys secondafchool 2.8558834, 35.0795270
85 | Turkana | Turkana West | School Aic Songot secondary School | 4.07539506, 34.4841875
86 | Turkana | Turkana Central| School Talent high school 3.19214333, 35.6748883
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Table 29 Locational Details- Lot 2 (West PokotCounty)

No. | County Subcounty Facility Type Name of Facility Coordinates

1 West Pokot| Kacheliba Clinic Leng'orok Dispensary 2.22763419, 35.1008559
2 West Pokot| Kacheliba Clinic Nyangolesinyang dispensary | 2.09478166, 34.9918183
3 West Pokot| Pokot South Clinic Cheptiangwa Dispensary 1.41450768, 35.2452286
4 West Pokot| Pokot South Clinic Kapkaremba Dispensary 1.31655279, 35.3632799
5 West Pokot| Kacheliba Clinic Kasitet Dispensary 2.19742958, 34.9573879
6 West Pokot| Pokot South Clinic Chemotong Dispensary 1.50521592, 35.3227949
7 West Pokot| Sigor Clinic Kiwakan Dispensary 1.66435154, 35.4286819
8 West Pokot| Kacheliba Clinic Mading west pokot 1.77298083, 35.1499158
9 West Pokot| Kacheliba Clinic Nauyapong Dispensary 2.4161080934.9561813
10 | West Pokot| Kapenguria Clinic Kapenguria west pokot 1.60537102, 35.3433267
11 | West Pokot| Kacheliba Clinic Nakwijit dispensary 1.63883759, 35.1252810
12 | West Pokot| Kacheliba Clinic Nasal Dispensary 2.33536439, 34.9439058
13 | West Pokot| Kapenguria Clinic Wonyoi dispensary 1.66003374, 35.1363623

St. Marks mixed Day and
Boarding Secondary Scheol

14 | West Pokot| Pokot South Clinic Kapkaremba 1.31655279, 35.3632799
15 | West Pokot| Sigor Clinic Kisera dispensary 1.36656598, 35.5273315
16 | WestPokot | Sigor Clinic Nyangaita Dispensary 1.48327444, 35.6779329
17 | West Pokot| Sigor Clinic Kamanau Dispensary 1.47617138, 35.5710813
18 | West Pokot| Kapenguria Clinic Kesot Dispensary 1.76316853, 35.2507890
19 | West Pokot| Kapenguria Clinic Krich dispensary 1.69660932, 35.3454466
20 | West Pokot| Kapenguria Clinic Tamarukwa dispensary 1.7630513, 35.1548299
21 | West Pokot| Kapenguria Clinic Tipet dispensary 1.81748405, 35.2463472
22 | West Pokot| Kapenguria Clinic Miskwony dispensary 1.58070423, 35.1491633
23 | WestPokot | Kapenguria Clinic Kalemrekai Dispensary 1.44550027, 34.9636457
24 | West Pokot| Sigor Clinic Sostin dispensary 1.57319466, 35.4093838
25 | West Pokot| Sigor Clinic Kataywa dispensary 1.37524711, 35.6930630
26 | West Pokot| Kacheliba Clinic Cherangardispensary 1.60288519, 35.1048857
27 | West Pokot| Kapenguria Clinic Chekomosi location 1.60839328, 35.3426182
28 | West Pokot| Sigor Clinic Masol Dispensary 1.55933368, 35.5273200
29 | West Pokot| Kacheliba Clinic Kangoletiang Dispensary 1.83261561, 35.2047652
30 | West Pokot| Kacheliba Clinic Kalemngorok dispensary 1.55599391, 35.0781208
31 | West Pokot| Pokot South Clinic Sobukwo secondary School | 1.45598349, 35.3366059
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32 | West Pokot| Sigor Clinic Tamkal dispensary 1.36586406, 35.4735883
33 | West Pokot| Kapenguria Clinic Nachecheyet Dispensary 1.49925189, 35.1193349
34 | West Pokot| Kacheliba Clinic Kauryong dispensary 2.09568784, 35.0949645
35 | West Pokot| Kapenguria Clinic Ptoyo Health Center 1.65336647, 35.2441830
36 | West Pokot| Sigor Clinic Simpol dispensary 1.52966637, 35.5613448
37 | West Pokot| Sigor School Salion secondary school 1.32267656, 35.4734248
38 | West Pokot| Kapenguria Clinic Kalemnyang Yunhap 1.49993588, 35.1206973
39 | West Pokot| Kacheliba Clinic Kanyerus dispensary 1.36064206, 34.8054933
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Table 30: Locational Details- Lot 3 (Marsabit, Isiolo and Samburu Countie9

No. | County Subcounty Facility Type Name of Facility Coordinates
1 Marsabit North Horr Clinic Telesgaye Health center 4.40306833, 36.2226499
2 Marsabit Moyale Clinic Madoadi dispensary 3.57866726, 38.6932544
3 Marsabit North Horr Clinic Burgabo dispensary 3.17810627, 38.1565715
4 Marsabit Moyale Clinic Qate dispensary 3.4402279, 38.9704884
5 Marsabit Moyale Clinic Ell- borr dispensary 3.487903838.2408051
6 Marsabit Laisamis Clinic EFMolo Bay Dispensary 2.85617864, 36.7001326
7 Marsabit Laisamis Clinic Oltorot Dispensary 2.59311403, 37.0820066
8 Marsabit Moyale Clinic Waye Godha dispensary 3.6060787, 38.6878349
Korolle Boys' Secondary
9 Marsabit Laisamis Clinic School 2.51756999, 37.5922233
Dukana Ward Administrator's
10 | Marsabit North Horr Clinic Office 3.99828537, 37.2702046
11 | Marsabit Moyale Clinic Badan Rero Dispensary 2.76020065, 38.9008079
12 | Marsabit Laisamis Clinic ArapalDispensary 2.7867026, 37.0110163
13 | Marsabit North Horr Clinic Dukana Health Center 3.99828537, 37.2702046
14 | Marsabit Moyale Clinic Godoma Health Centre (Nep| 3.44907123, 39.3003189
15 | Marsabit Laisamis Clinic Lontolio Dispensary 1.6078096437.6741037
16 | Marsabit Laisamis School Kulal Girls Secondary school| 2.60254999, 36.9300816
17 | Marsabit Moyale Clinic Karbururi dispensary 3.58280215, 38.6054835
18 | Isiolo Isiolo South Clinic Boji dispensary 0.56743432, 38.3407678
19 | Isiolo IsioloNorth Clinic Daaba dispensary 0.54068954, 37.7493017
20 | Isiolo Isiolo North School Ntalaby Primay school 0.32802279, 37.4198883
21 | Isiolo Isiolo North Office Kom Acc Office 1.07777862, 38.0363963
22 | Isiolo Isiolo South Clinic Muchuro dispensary 0.95948207, 38.6297657
23 | Isiolo Isiolo North Clinic Biligo Marara dispensary 0.87681137, 38.3969388
24 | Isiolo Isiolo North School Ngaremara secondaiyoys 0.50099269, 37.6231892
25 | Samburu Samburu East | Clinic Oromodei dispensary 1.2698096437.2038979
26 | Samburu Samburu North | Clinic Sereni dispensary 1.87247501, 37.0636394
27 | Samburu Samburu North | Clinic Waso Rongai Dispensary 2.03772405, 36.8606726
28 | Samburu Samburu North | School Engilai Mixed Secondary 1.77627711, 36.8528885
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29 | Samburu Samburu North | Clinic Loikumkum Dispensary 1.64617591, 37.1099696
30 | Samburu Samburu North | Clinic Angata Nanyokie Dispensary 1.31796611, 36.6738075
31 | Samburu Samburu North | Clinic Logetei Dispensary 1.80857999, 36.7401433
32 | Samburu SamburuEast Clinic Nkaroni dispensary 0.94391437, 37.1927433
33 | Samburu Samburu East | Clinic Klitamany dispensary 0.64405901, 37.4751024
34 | Samburu Samburu North | Clinic Masikita Dispensary 1.6072587, 36.9458443
35 | Samburu Samburu East | Clinic Ndonyo Nasip®ispensary 1.32684562, 37.1218246
36 | Samburu Samburu North | Clinic Muruankai GOK Dispensary | 1.11107475, 36.9636937
37 | Samburu Samburu North | Clinic Loonjorin Dispensary 2.25516666, 36.8334049
38 | Samburu Samburu North | Clinic Urra Dispensary 1.7521761737.0761022
39 | Samburu Samburu North | Clinic Ngilai (Saidia) dispensary 1.77170481, 36.8518876
40 | Samburu Samburu East | Clinic DonyoWasin Dispensary 1.34821964, 37.4368764
Sereolipi mixed day
41 | Samburu Samburu East | Clinic secondary school 1.1393116637.6004199
42 | Samburu Samburu East | Clinic Marti E pareu 1.58159628, 37.2664175
Barsoloi arid zone primary
43 | Samburu Samburu North | Clinic school 1.3323098, 36.8722392
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