
4. Technical Assistance & Capacity Building:
lrnplernentation support to Energy Department,
Government of Sindh and other relevant entities

3. SoJar Home Systems: Targeting areas with low
or no electricity access in Sindh, prioritized
according to two criteria: (i) Those with a high
number of villages without grid electricity (no
nearby transformer/distribution network); (ii)
Those with a high number of villages with grid
electricity but with low levels of reported electricity
access i e high loss areas (Detailed In PAD at !

Annexure B)

2. Distributed Solar: Public sector buildings \
(schools, hospitals & administrative buildings) in
Karachi, Hyderabad, and in other districts Sites
shall have detailed structural surveys carried out
before being included in the Project, hence actual
buildings will be identified and selected during
project execution

I. Utility-Scale Solar: Initially 50 MW project at I

Manjhand near Khanot Grid Station, Taluka I
Manjhand, District Jamshoro (GPS coordinates
for site outline 25768176°N, 68.264433°E;
25.758516°N, 68.264881°E; 25.758580oN,
68.273965°E; & 25.76800rN, 68 27404rE) will \
be developed by development of Solar Parks at
locations to be identified through a comprehensive \
geospatial and grid capacity analysis. (Copies of
Availability of Land and Minutes of Committee of
Experts regarding allocation of 250 acres of land
for 50 MW Solar Power Project at Manjhand are
at Annexure A.

Sindh Solar Energy Project (SSEP) fi-nanced- by--·the I
World Bank 96.57% and Government of Sindh 3.43%

I -

\ Location:

Name of Project:

(INFRASTRUCTURE SECTORS)
ENERGY {FUEL & POWER}

GOVERNMENT OF SINDH
PLANNiNG & DEVELOPMENT DEPARTMENT

~1 FORM\

\1...

\ 2.
I



I
-- - - -.•_-_- ---,_, .,J

N/A
Allocation for the year 2017 - 18 is RS.580 Million.

------, ..._------ ._--._-----_-"---,,,---
--.-- -

Project reflected at Sr. No. 609 in ADP 2017 - 18.
Estimated cost of the project is US$105 million, of which
the World Bank share is $100 million, and Government
of Sindh share is $5 million.

-- - .._------ ----------------------
Ministry of Energy (Power Division) and its allied
agencies i.e. NT.DC,AEDB, CPPA-G.

-- ---------._--------1. Utility Scale Solar. The Solar Park O&M is
responsibility of Energy Department, Government I
of Sindh (via SPV); Solar Power Plant O&M is
responsibility of qualified IPPs.

2. Distributed Solar. Solar power developer(s)
responsible for O&M under long-term performance­
based contract.

3. Solar Home Systems Contractors responsible for
all O&M under contract

--".-'-----.,,-.~ .-_------Directorate of Alternative Energy

If not included in

the current Plan,

how is it now

proposed to be

accommodated?

If the project is

included in the

medium term/five­

year plan, specify

actual allocation:

----------_ ... -----------.

Plan Provision:

b.

a.

4.
_- __ .._----._--. ------ .._---------------_ .._

Concerned Federal

Ministry:

Operation and

Maintenance:

- ----------_.._--_. ---.- ----'---~----

Execution:
-- - - -_ ..._-._,--, --._---._-. __ .-_ --.-

d.

c.

b.

.----.- ._- ._._-_._-



3

The Project was considered in PRE-CDWP meeting on

17.4 2018 (minutes of the meeting are at Annexure 01)

and in light of the decisions of PRE-CDWP the para wise

replies on the observations raised in the working paper

of the meeting was submitted on 254.2018 (Annexure

02) and feasibility studies were submitted on 22.5.2018

Annexure 03 & softcopies of Feasibility study reports of

50 MW Solar PV Power Project are attached as CD)

The Project was then considered in CDWP on 2.5.2018

in which a Review Committee was constituted under

Member (Energy) to address the highlighted issues of

power evacuation, project design and feasibility studies
(minutes at Annexure 04)

,,_. -_ .._--------------_ .._._----- ._-

- -- ....._-- ...._ ..__ ._-------._-----,,--_.._._--._--_._.-N/A

Project

Description:

Project Objectives

Project Objectives,
Description,
Justification,
Technical
Parameters And
Technology
Transfer Aspects:

b.

a.

5.

The Development Objective is to increase solar power
generation and access green energy in Sindh Province.

- "._-- ------------_ .._-_._-- ._- --- . _.- .. _. ---'-- - .._ - -- ._.-.- ..._ .._--_._--_._._---_ .._-

The Program Development Objective is to support the

scale-up of solar power in Sindh Province and increase

access to electricity. Further details of the project are at
Annexure C.

--_._ .._.-._- ... _-------------_ ......_--_ .._-------------

a program,

indicate:

If the project is

proposed to be

financed out of

block provision for

c.
--- ..._----- --_._------_ .. ---._._---_ ..._---_._.- -



27% of the population do not have access to electricity

(Report on National Action Plan Sustainable Energy for

All, January 2018 by UNDP and Ministry of Planning

Development & Reform, Govt of Pakistan). Resulting in

poor socio-economic conditions and unavailability of

health and education facilities. There is a strong

justification for scaling up solar power in Sindh specially

in remote areas where the cost of grid infrastructure is

high and uneconomical Due to recent international cost

reductions in solar the deployment of solar PV systems

is more feasible_ The project will improve energy security,

and fulfil Pakistan's international commitments on

climate change Furthermore, net metering facility will

The ECNEC in its meeting held on 14 11.2018 approved

the project at an updated cost of Rs 12,84811 Million

including FEC of Rs 7,952 90 Million (1US$ = Rs 124.08)
(minutes at Annexure 07)

2nd Meeting of CDWP was held on 24.5 2018 where the i

project was recommended at a total cost of Rs.11440.21

Million including FEC of Rs-6545.00 Million for

consideration of the ECNEC (Minutes at Annexure 06)

Project

Justification:

... -.- -----.---~.-.---------,-------b.

.----~--~--,,---.-.----.~------.----.---.-.-.<---.---- ..---.~---.-------"-'-._-"-,",

The Reviewmeetingwas held on 1552:~~-Wh~:1
stakeholders including HESCO, SEPCO, CPPArea~~ I
AEDB reached consensus to support the project Subject

to compliance with the prevalent framework for approval

of solar power project in the country (minutes at I

Annexure D5)
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- ~-~- _,-----_--_._ ...

This project will lead to introduction of new technologies

and business models to Pakistan, including state of the

art solar power and plant control systems under

Components 1 and 2, and Solar Home Systems (SHS)

that meet the needs of populations in remote areas under

Component 3_

There will be substantial opportunities for technology

transfer through joint ventures with local entrepreneurs.

There will also be direct job opportunities created under

the Project, a large percentage of which will be

permanent new jobs in the renewable energy sector. This

will increase the socio-economic development

opportunities to the dwellers of remote areas.

The project also includes a substantial capacity building

program, including training for project staff and other

stakeholders The World Bank has also secured grant

funds for technical assistance activities at the national

level, including training and study tours of Directorate of

Alternative Energy, Energy Department, Planning &

Development Department, Government of S~~d~ a~~_1

In Sindh, annual average Global Tilted Irradiance (GTI)

ranges from around 5.7 to 6.4 kWhr/m2/day (source:

Global Solar Atlas). As a result of this excellent solar

potential, solar power can be a least cost form of

electricity generation, especially when project

development risks arc:; reduced through Solar Parks.

Further details are at Annexure F.

Technology

Transfer Aspect:

Technical

Parameters:

d.

---------------,-------_._---- -------_.- ---- -- --_. __ ._----------
provide a relief to the overloaded urban grid systemsl

through roof top solar program. Further details are at

Annexure E.

c.
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Outputs:

I. Development of Solar Parks to support private

sector investment under IPP mode, and launching.

of Pakistan's first competitive bidding for solar

power production, starting with an initial 50 MW

pilot solar auction (under NEPRA framework) at a

site near Manjhand, district Jamshoro

II. Development of 20 MW of solar power on and

around public buildings in Sindh province using

competitively-awarded EPC contract and O&M.

iii. Provision of Solar Home Systems to at least

200,000 households in Sindh (1.2 million people),

by providing grants to households.

IV. Capacity building and technical assistance

activities to support the design implementation of

the program and to lea~nstate of_theart sO.larPV j

of which $95 million shall be for the investment

components (Component 1-3), $5m for capacity building

and technical assistance (Component 4), and $5 million

for establishment of PMU staffing and other costs

(Administrative Budget). Of the total budget of $105

million, the World Bank shall provide $100 million in the,

form of concessional loan financing (covering.

Components 1-4), and Government of Sindh shall

provide $5 million (to cover the PMU costs). The World

Bank has also secured grant funds for technical

assistance, which will be in addition to the project cost.

of the Project:

\ "',,-- -- --_.- ..

--.._ -_ .._._-- --- ...-~.--'-.."------,------ ..... -.....- ......... " .._'----_.~._...._--"'. ._ -_ ---_,_-. --~_----"---"--"~"---'---..---- .. '. _- ~ .....-... -_ ..

other key agencies such as AEDB,-CPPA-G, Minfstry-C;f

Energy, NTDC, and Planning Commission.

e. Inputs and Outputs InputS:-(Ts·$10-5mili(onshali-be committed to the Project,
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As per recent NEPRA decision on competitive bidding for

renewable energy projects [NEPRNLA(Leg.)/NCBT_

01/6072], Government of Sindh is one of several

Component 3: No civil works required, contractor will
- -;.-~

provide the Solar Home Systems to households. Solar

Home Systems will comply with IEC standards or as
deemed appropriate

Component 2: For development of distributed solar on

public buildings, equipment and necessary civils works,

including solar panels and balance of system

components will be carried out under an EPe contract
with long-term O&M

Government of Sindh will identify sites with Grid access

and conduct various project development studies. (Letter

regarding availability of land is at Annexure A)

For development of the solar power plants, within the

Solar Parks private sector IPP will be responsible for
provision of all equipment and works.

----------. .._-- - .----. ------._---_.----_._----

governance issues

of the sector

Indicate

civil works,

equipment,

machinery and

physical facilities

required for the

project:

relevant to the 'Relevant Agencies" for carrying out a competitive

project and bidding precess. Component 1 is designed to put

strategy to resolve competitive bidding into practice through a pilot solar

them: auction on the 50 MW site, resulting in a new benchmark

on both process and pricing and attracting private sector

investment, including foreign direct investment (FDI)_

g.

-----------te-chnologies-in--practicein developedcollntries for-l

electricity access

C- - -Provide details of- -Compo~ent-{--For~developmentOf Solar-Parks,

,_._- '-"-_ ..._ ..__ ..__ .. -_._------_._



February 19, 2018

The Project cost has been updated in light of decision of

the ECNEC meeting held on 14.11 2018 (minutes at
Annexure 07)

RS.12848.11 Million

Project will be executed through a Project Management

Unit with World Bank support and fiduciary supervision.

The World Bank brings to the Project international

experience from other Similar interventions, including on

solar auctions, distributed generation, and solar home
systems.

For solar home systems, it is important to ensure O&M

procedures and arrangements so that the intervention is

sustainable. Cornpono.n 3 is designed to ensure O&M

through selected bidders to provide O&M.

uncertainties of the DISCOs on how it would impact

them. Component 2 is designed to resolve such issues,

and potentially create a new model for implementing

distributed generation, by first targeting buildings that do

not require electriCity export, and secondly by exploring

a negotiated tariff settl2~llent for exported electricity that

may be mutually beneficial to Government of Sindh and
the relevant OISCO(s).

---- "'-

Indicate date of

estimation of

project cost:

Capital Cost

Estimates:

a.

6.

-- -'-------'''-- --_ ---------~'---'--.,------~-..._--~, ---_._---------- ..__ ._--

For distributed solar, there are' -feW"-iSSU-eS'-With-1

implementing the net metering policy, due to



Component 2: After installation of the equipment

necessary recurring costs involves contractor service

...----------_ .._--.,.,-_.--------- --'_'-,_
Component 1: The operating cost (OPEX) for the solar'

power projects is estimated to be relatively low, at

$0,002/kWh, but will be covered by the IPPs (part of the
bid tariff), and therefore not required,

_. - -, - ".-. -._---- '_._..----_- -
-----.----_ .._., .. _- ',_.._ --

Annual Operating

And Maintenance

Cost After

Completion Of The

Project

7.
Year wise breakup at Annexure H

Phasing of capital

cost be worked out Bank lending
on the basis of

each item of work

as stated above

and provide as per

following:

For the investment activities the Project will utilizeWorld
--------------------------_ .._- -----_ .._,,_--...---. - -'_ -d.

_. --_,----_._--------
Details of Government of Sindh activities/expenditures

relating to the PMU establishment and staffing are

provided at Annexure G. For the investment activities

the Project will utilize World Bank lending.

The Project cost has been updated in light of decision of

the ECNEC meeting held on 14,112018 (minutes at
Annexure 07)

-CapiiaT-cost-for----all--compo-ne'nTs'-a-reesttmatedonthe

basis of market costs, or from previous NEPRA
determinations where relevant

Provide year-wise

estimation of

physical activities

as per following:

--------~--~ - ---.,- ,.._---. _- _-, __c.

b. Basis of

determining the

capital cost be

provided. It

includes survey,

schedule rates,

estimation on the

basis of previous

work etc.:
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---_ .._- --- ._._-._---------- .__-_.The Project is expected to yield significant economic,

financial and social benefits for Sindh All of the

Components deliver positive economic returns well
above 12%

3.43% (Government of Sindh Rs.440.11 million
contribution to PMU staffing)

96.57% (World Bank concessionalloan for $100 million)

The Project has been designed with the lending support

N/A

There is no OPEX cost under Component 4.

Component 3: The OPEX for the solar home systems is I
assumed to be 10% of CAPEX, and will be covered under
the contract for three years

charges for operation & maintenance se~vi·ceswiil·-be-thel

part of contract and will be paid through project cost.

The OPEX for distributed solar is estimated to be around

3% of the CAPEX value, and will be included in the EPC
& O&M contract.

Project Benefits

and Analysis:

._-_ -------_._--------.__ ._-._-.------ -

Debt:

Equity:

Financial Plan and

Mode of Financing: of the World Bank, and is being submitted for a $100

million International Development Association (IDA) loan

on concessional terms. The remaining $5 million shall be

contributed by Gover[;ment of Sindh as 'counterpart

funding', to cover the cost of the PMU World Bank

financing shall be disbursed to the PMU in accordance

with World Bank procedures, and according to Project
physical progress and achievements

10.

b.

a.

9.
- -_ . _ ...--. ---._ ----- ..-__ .. - -

Demand and

Supply Analysis:

8.

·.------ --- _- ".__ .._------- ..-._------- ---_ ... - --



II

The installation of solar PV technology is a measure to

reduce the GHG ermssions produced through

conventional fossil fuel power generation plants. The

Project will have very minimal environmental impacts.

Since the exact locations and nature of the sub-projects

l to_~.~i~plement~d under the Project are not. k_~o~~_~t.

Component 1: Direct employment generation in rural

areas is expected through construction of Solar Parks,

construction of the solar power projects (by IPPs), and

long-term O&M.

Component 2: Direct employment generation through

construction and O&M of distributed solar facilities within

Karachi and Hyderabad

Component 3: Direct employment generation In rural

areas for installation and servicing solar home systems.

All Components: Indirect employment generation in

sectors supplying the solar PV market, such as provision

of raw materials.

• 1,200,000 people will be provided with improved

electricity access.

• Up to 415 MW of new solar power capacity

facilitated (with an interim target of 50 MW);

and increase access to electricity especially among

poorer communities. Specific targets and indicators are:

Environmenta Ie.

Employment

Generation (direct

or indirect):

Indicators

Economic:

.------. -_ .._---- --.._-_-_.-------- ..-_ - -_-_ -_.- .._ ---_,_ -__ . -- -- ---.-.- -_ --- -- --- .-----_'_ ..-.-.-..•---- -"_'--- ".- ---

c. Social Benefits with The Project will help to scale-up solar-power in Sindh,

-_._--_.__ ._------_.-_.._---_. -- -. - ~- -- -- --- -- ---_---
Economic benefits o(-the-Project-are provided at

Annexure I

b.

Financial: TFmanciaT--be'nefItS--Of the 'p'rolec-i-are--provided at

Annexure I

Impact:

d.

...--.--- -------- ---
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Impact of delays on

project cost and

viability:

The Project is designed as a five-year intervention to

mitigate the impact of delays. It is anticipated that delays

would not result in any cost increase or threat to Project

viability, in part because the cost of solar power is

gradually decreasing.

this stage, a framework approach is--be~ng'foliowedandl

Environmental and Social Management Framework \

(ESMF) has been prepared which highlights generic \

environmental impacts of the Project. At that time, site \

specific ESMPs will be also be prepared for each sub­

project and disclosed appropriately Component 1 is

likely to cause air, soil, and water contamination,

increase noise pollution, damage existing infrastructure,

additional pressure on local resources particularly

drinking water, environmental aspects of labor influx, loss

of natural vegetation and habitat, and displacement of

and disturbance to the wildlife Most of these potential

impacts are however low to moderate in

intensity/significance and are reversible and localized in

nature - and therefore can easily be mitigated with help

of appropriate mitigation and control measures. Similarly,

Component 2 can cause air, soil, and water

contamination, noise generation, blockage of building I

access routes, damage to the buildings and other

infrastructure, and water requirements during plant

operation. Component 3 is likely to cause only minor

environmental impacts including damage to houses and

noise. Most of these impacts are mild in nature and

intensity and can therefore be addressed through simple

mitigation and precautionary measures .

f.
.._ ..--_ --'_'---
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--'-.,.- -_ ._.._ ----.--~---.,---.-----

performance of the project execution;
theassessingandmentoringf. Provide

a The PMU will be responsible for execution,

implementation, monitoring and controlling of the

project as per approved PC-I, and in line with the

World Bank guidelines anstprocegures.

b. Ensure the time, cost and scope of the project;

c. Preparing status and progress reports and will

update all the concern stakeholders regarding
project status;

d. Will deliver support to the stakeholders by

providing guidance In project management

processes and methodologies in an efficient and
consistent manner;

e. Providing necessary support and monitor and

ensure the bidder/contractors performance for
quality deliverables;

Thep ro]ectis-e-x-pecied--io-t)8-implemented from th e july

2018 i-e: FY 2018-19 after necessary approvals_ The

Project will be executed following approval of the World

Bank loan. The project will be presented in the upcoming I

World Bank board expected in April 2018, A full I

implementation schedule is available at Annexure J.
Management

Structure And

Manpower

Requirements

Including

Specialized Skills

During

Construction And

Operational

Phases:

1mplementation

Schedule:

-------------- ---_. -----_._-.
. --- -_'-.-. "_.- ._--_._ '.--------------
A Project Management lTnrt--("PMU") will be established

to implement and ensure completion of the Project under

the control of Energy Department, Government of Sindh.

Procurement, safeguards, and fiduciary controls, and

related expenditures, will comply with the requirements

and processes of the World Bank. The specific purpose
of the PMU is as follows:

12.

11.



l._f

Title of PostSINo.

Human resource requirement for managing the project is

through PMU is as under:

-..- ------------4

The operating cost of the PMU is detailed at Annexure

G. This cost shall be fully covered by Government of

Sindh as the 'counterpart funding' provided to the Project.

The expenditures include staff salaries, purchase of

auxiliaries, accommodation during field activities only,

monitoring costs and any other costs deemed necessary

for the project.

...c....... . _

The purpose of the PfvlU is to control and execute the

Project implementation activities and to ensure the

progress in the project as per approved plan. The Project \

Director will head the PMU and be responsible for

financial and physical progress of the Project. All matters

related to the Project implementation will be monitored \

through a committee constituted by the Energy

Department.

g. The PMU members--wlll-'monitor-a-nd'-con-trolthe-1

project and if in case of any change, if deemed

necessary, the change request will be evaluated

and recommended to the competent forum after

assessing the financial impact.

h. The PMU will be responsible for initiating the

change request to the concern authorities. If

change got approved then it will be communicated

to all concern stakeholders;

I. The scope of PMU is limited to the ongoing \

project.

for PMU:

Human Resource

Operating Cost of

PMU:

Justification:

c.

b.

a.
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::~ ~h:st~e:~~:;:~ef::o~::tP:~i~:tk:::i~g~~c~::~~:I
level and skills required for the successful execution of

the project The total number of staff which will be hired

for this project is seventeen (17) and they will be hired on

contract basis and further renewals on performance I

basis. TORs of project staff are at Annexure K. The staff

salary structure IS based on Standard Pay Package

notified by Finance Department Government of Sindh

vide No. FD (SR-III)5-29/2008(A) dated 21st September,
2017 (copy at Annexure L)_

---- -'-- ------ ------
16

Total--- ._- _-..__ ,_,- -_-._._- '-... -."-------------~----.---,- ----- .. -'---~~
1Database Analyst (PPS-8)13

----- -_ -. - ._. - -,,_ ... ,--._- -_ --_

-.-.-- - ..,------_ ..._- -- - - ---------,_
Evaluation 1Monitoring &

Specialist (PPS-9)
---- ----- - -----------------1----------._-
12 IT Database Manager (PPS-9) 1

_._-_ - -- __ ._ ., _ •.. ,_ - - - -- _._---
11

----- ---.-------t------
Manager Solar Home Systems 1
(PPS-9)

10

1

1
----._-. - ------------Manager Utility Scale (PPS-9)

Manager Distributed Solar (PPS-
9)

4Drivers (PPS-4)7

8

9

1.

--- -----------------n-~~-_r~~--~------ ~-- __~ _
1 Project Director (PPS-1 0) I 1

2 Procurem-e-nt-Ma-nage-r-(p-p-s~-~--1----<
_-~-~~-~-~--AccountingOfficer(pps~~--I----1---

--------- --------------.---------i----
4 Environment & Social 1.

Development Officer (PPS-8)
----1 --------- -------_ _ . -+- --1

5 Admin Officer (PPS-7)
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--- -- - ------------------------:1
Following PC-1 approval, the World Bank loan will \

require separate approval through the standard

processes of the World Bank, supported by Economic

Affairs Division. The World Bank has already committed

to the project at official level, so the final approval is at

Board level. During implementation of the project, the

competent authority may constitute committee(s) for any

special purpose.

Additional

Projects/Decisions

Required:

13.

'------- ----------------_---_----------
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Page 1oi 4

the tease/atiotment of 3CC acres o: ~a('~c:i'.;V\~r lcLcY,:/ing coc)!dinates:f out of
already allotted 2000 acres ,for the: de\ .rn of 1.):,"'1',,1\\1 'te/inc project .n
phase-: ma':' be feccrn!T:end~d tc '_a:'cj :.jhliz3~1()i~::enan:-"lent Furtt"H3P1'10re

The CoE recommended (hat9.

Recommendation:

The availability of the propcsec iand is 0';;':3] recelved from the DC Office8
Jamshoro

7 The project company informed that tney have .nstalled a wind mast on the allotted
land of 2000 acres oiocx and based on the ,'.linG direction and speed they developed the stnp s of
300 acres for the development cf 5DMviJ '!Vinci project .rnao enclosed: ,';cccdng'y out of 20GO
acres triey '~\'ili retain 300 acres for the de\'E:;:::;p:-ncnt of :_otJ\f'-j '';'J~nj prcject in pnaset anc
surrender tile remaining 1700 acres of land. The i:YC)eUCO!;]~"W; dlo:c. reque~;tej that in the south
of existing land ·a.40acre s lancl ~n strips rna, be tor ~he cie'",'eio!)r118Tlt af 50\r1'J\! ',fli(':j

project in phase-u

::: The project sponsors ccncuctec feasIQ;'ity studies inciuctng, wind resources
assessment, geotechnical, environmental, and grid interconnection study, etc The project
sponsor also informed that NTDC!CPP,A, approved grid interconnection study for 50M\N wind
project only, Therefore Mis Master Green Energy Ltc requested fer the development of project into
two phases of 50MW each and also requested to' allotment of land for each 50MW Wind project.

4 The Committee V';8S informed that LOI for '.he development Df '10C'/V1ViJwine power
project was issued to I,ll.!:,;Master G(e~::n Er~etq';,'Ltd. D!r&':ro{a:e of A.Jternat>Je Energy Ene:·-'~·)f
De:)artrnent ;3o\;t 8f Sindh en Octocer 1 ;:~()1S, Tht3 l_.3nc UULZ:3t:C-1 C~)ep(~r1;TE::r:talic.tte(i 2000
acres of lane at Son V,,:alhai Taluka Kotr], u!str,c1 Jarr.snoro

2. ALLOTMENT OF 440ACRES OF LA.l'lD FOR THE DEVELOPMENT OF
SOM"'] WiND'PROJEC-T~ PHASES BY MIS MASTER GREEN ENERGY LTO

AGENDA.-I: 1, lE.c..SEIALlOTMEI'\]j Of 300 ACRES FOR THE DEVE'_OPMENT OF 1ST
EJi~SE,S._,_OF §PMW _\N1i:lD__P89}E,~~i__lQid_-.t__OF ALREll.DY ALLC rrao 2000
ACRES FOR 100MW WIND PROJECT AND SUR,RENDER 1700ACRES\ BY MIS
MASTER GREEN ENERGY LTD

The detaHed de-liberations he(·~ on ea~t·; of the agenda iter"(:s are suornittso as3

2 AC Kotri and AC Manjh2nd did not attend the meeting due to cer sus at
Jamshoro District and Lai Shanbaz QcLandar's Urs duty at Senwan The Chair we',comd
the paruclpants and asked the Secretary of the Committee to place each of the Agenda Items one
by one before the cornrn.tte e.

hc.ise l<21r3c":. The Ust of the participants S Jttacii'i:j at Anriexure-l

r:rC)J2>~;'" wa,", neij urder the
,>,;-,1 on (V!ei)" 12 2':)17 In ihe

"~l)::: :::1'G OpGC,;5;te :M
chairmanship of Director Altunati'!e E-lergy Ener]','
COfTrn\tt'::8 Rocer of t.:ner.Q'/ Dep3rt'YI2f\\ 3' '~.-,J~.;' S\a>~ :_!Te

Meeting of Committee of Expert Regarding ScrutinvlExamine!Survev the
ReqlJirement Qf 1a.nd fer Wind/Solar Power Proiects in Sindh

Subject:

MINUTES OF THE MF'l=T!NG

DIRECTORATE OF AlTER(',iA,TtVE ENERGY
ENE:RGYDEPARTMENT
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L0ng Lat

rcrnajnlnq 1700 acres of land Vim be ~~vert{;:d back to Governffif3nt from the
project company as per rules/policy.

ii, 440 acres of land (with foIlowing coordinates) for the development of 50\ll'N
wrnc power in phase-!l at Deh Son Na.lt"laar District .Jamshoro may be
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The rneeting ended vvith a vote of trlanks13.

i2 The CaE recommended that tne request of the sponsor for the allotment of 250
acres land (with Icllowinq coordinates) may be considered fer the development of 50MW solar
POWE:I- project as per Statement of Condition 2015 so thai the proje:t sponsors may conduct
Fo;asib!!jty :31L,dies for the project deve loprnent

Recommendation:

has already been receveo from DC Office JaJns(iQIG

Tne Energy Department, Government of Sindh is es\aoiishmg a 50MW solar power project with
the financiai support of \,IVa,ld Bank through SREC. Concept Clearance Propo sa: of the project has
been approved by the Competent Forum SREC- has. re:{uE's1e~j for 2~)Oacres of iand at \Aanjhand
DIS1r;G~.iarnsnoro for the develcprnent of said 5C~,.;'1\)\j s'c;J;;:-pC'-,:·'_"

Government of Silldh for the development of Renewable Energy Projects in public sector under
the administrative control of Ene~gyDepartment, Government of Sindh

The Committee was inforrnec that Mis Smdh Renewable Energy Company (SREC)

SOLAR egWf;g
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CURRENCY EQUIVALENTS  

(Exchange Rate Effective Apr 30, 2018) 

 

Currency Unit      =                                     Pakistan Rupees (PKR) 

PKR115.77 = US$1 

US$1.438  = SDR1 
 

 
FISCAL YEAR 

July 1 – June 30 

 

ABBREVIATIONS AND ACRONYMS 

AEDB Alternative Energy Development Board 

AG Accountant General  

AGP Auditor General of Pakistan 

CAPEX Capital expenditure 

CGA Controller General of Account 

CPPA Central Power Purchase Agency 

CO2 Carbon dioxide 

CPS Country Partnership Strategy 

DA Designated account 

DFI Development finance institution 

DISCO Distribution company 

EIRR Economic internal rate of return 

ENPV Economic net present value 

EPA Energy purchase agreement 

EPC Engineering, procurement, and construction 

ERR Economic rate of return 

ESMF Environmental and Social Management Framework 

ESMP Environmental and Social Management Plan 

FABS Financial Accounting and Budgeting System  

FHH(s) Female headed household(s) 

FIRR Financial internal rate of return 

FM Financial management 

GCF Green Climate Fund 

GDP Gross domestic product 

GENCO Generation company 

GHG Greenhouse gas 

GoS Government of Sindh 

HFO Heavy fuel oil 
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ICT Information and communication technology 

IDA International Development Association 

IFC International Finance Cooperation 

NDC Nationally Determined Contribution 

IPP Independent power producer 

IRR Internal rate of return 

IUFR Interim Unaudited Financial Report 

LNG Liquefied natural gas 

M&E Monitoring and evaluation 

MDB Multilateral development bank 

MTF Multi-Tier Framework 

NEPRA National Electric Power Regulatory Authority 

NPV Net present value 

NTDC National Transmission and Despatch Company 

O&M Operation and maintenance 

OPEX Operating expense 

PDO Program Development Objectives 

PMU Project management unit 

PPA Power purchase agreement 

PV Photovoltaic 

RAP Resettlement Action Plan 

RPF Resettlement Policy Framework 

SED Sindh Energy Department 

SHS Solar home system 

SPV Special-purpose vehicle 

SREC Sindh Renewable Energy Company 

SSEP Sindh Solar Energy Project 

SSP Solar service provider 

WAPDA Water and Power Development Authority 

WB(G) World Bank (Group) 

All dollar amounts are U.S. dollars (US$) unless otherwise indicated 

 

Acting Regional Vice President: Ethel Sennhauser  

Country Director: Patchamuthu Illangovan 

Senior Global Practice Director: Riccardo Puliti 
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BASIC INFORMATION 
 BASIC_INFO_TABLE 

Country(ies) Project Name 

Pakistan Sindh Solar Energy Project 

Project ID Financing Instrument Environmental Assessment Category 

P159712 
Investment Project 
Financing 

B-Partial Assessment 

 
Financing & Implementation Modalities 

[  ] Multiphase Programmatic Approach (MPA) [  ] Contingent Emergency Response Component (CERC) 

[  ] Series of Projects (SOP) [  ] Fragile State(s) 

[  ] Disbursement-linked Indicators (DLIs) [  ] Small State(s) 

[  ] Financial Intermediaries (FI) [  ] Fragile within a non-fragile Country 

[  ] Project-Based Guarantee [  ] Conflict  

[  ] Deferred Drawdown [  ] Responding to Natural or Man-made Disaster 

[  ] Alternate Procurement Arrangements (APA)  

 

Expected Approval Date Expected Closing Date 

14-Jun-2018 29-Sep-2023 

Bank/IFC Collaboration Joint Level 

Yes Complementary or Interdependent project requiring active coordination 

 
Proposed Development Objective(s) 

 
The Development Objective is to increase solar power generation and access to electricity in Sindh Province.   

 
Components 
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Component Name  Cost (US$, millions) 
 

Component 1: Utility-Scale Solar    40.00 
 

Component 2: Distributed Solar    25.00 
 

Component 3: Solar Home Systems    30.00 
 

Component 4: Capacity Building and Technical Assistance     5.00 
 

PMU Costs     5.00 
 

 
Organizations 

 
Borrower:   Islamic Republic of Pakistan  

Implementing Agency:  Energy Department - Government of Sindh  

 

PROJECT FINANCING DATA (US$, Millions) 

 
SUMMARY-NewFin1 

Total Project Cost 105.00 

Total Financing 105.00 

of which IBRD/IDA  100.00 

Financing Gap 0.00 

  
DETAILS-NewFinEnh1 

World Bank Group Financing 

     International Development Association (IDA) 100.00 

          IDA Credit 100.00 

Non-World Bank Group Financing 

     Counterpart Funding 5.00 

          Borrowing Agency 5.00 

 
   



 
The World Bank  

Sindh Solar Energy Project (P159712) 

 

 

vi 

IDA Resources (in US$, Millions) 

 Credit Amount Grant Amount Total Amount 

 National PBA 100.00 0.00  100.00 

Total   100.00    0.00  100.00 

 
 
Expected Disbursements (in US$, Millions)  

  

WB Fiscal Year      2018 2019 2020 2021 2022 2023 2024 

Annual       0.00    3.80   15.00   28.64   35.25   17.00    0.31 

Cumulative       0.00    3.80   18.80   47.44   82.69   99.69  100.00 

  
  

INSTITUTIONAL DATA 
 

 
Practice Area (Lead) Contributing Practice Areas 

Energy & Extractives Climate Change 

 
Climate Change and Disaster Screening 

This operation has been screened for short and long-term climate change and disaster risks 

 

Gender Tag 

 

Does the project plan to undertake any of the following? 

a. Analysis to identify Project-relevant gaps between males and females, especially in light of 
country gaps identified through SCD and CPF 

Yes 

b. Specific action(s) to address the gender gaps identified in (a) and/or to improve women or 
men's empowerment 

Yes 

c. Include Indicators in results framework to monitor outcomes from actions identified in (b) Yes 

 

SYSTEMATIC OPERATIONS RISK-RATING TOOL (SORT) 
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Risk Category Rating 
 

1. Political and Governance  Moderate 
  

2. Macroeconomic  Moderate 
  

3. Sector Strategies and Policies  Moderate 
  

4. Technical Design of Project or Program  Moderate 
  

5. Institutional Capacity for Implementation and Sustainability  Moderate 
  

6. Fiduciary  Substantial 
  

7. Environment and Social  Moderate 
  

8. Stakeholders  Moderate 
  

9. Other   
  

10. Overall  Moderate 
 

 

COMPLIANCE 

 
Policy 

Does the project depart from the CPF in content or in other significant respects? 

[  ] Yes      [✓] No 

 

Does the project require any waivers of Bank policies?  

[  ] Yes      [✓] No 

 
 
Safeguard Policies Triggered by the Project Yes No 

 

Environmental Assessment OP/BP 4.01 ✔     

Performance Standards for Private Sector Activities OP/BP 4.03    ✔  

Natural Habitats OP/BP 4.04    ✔  

Forests OP/BP 4.36    ✔  

Pest Management OP 4.09    ✔  

Physical Cultural Resources OP/BP 4.11 ✔     
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Indigenous Peoples OP/BP 4.10    ✔  

Involuntary Resettlement OP/BP 4.12 ✔     

Safety of Dams OP/BP 4.37    ✔  

Projects on International Waterways OP/BP 7.50    ✔  

Projects in Disputed Areas OP/BP 7.60    ✔  

 
Legal Covenants 

  
Sections and Description 
Provision of a minimum of US$5,000,000 equivalent as counterpart funds [Project Agreement, Schedule, Section 

I.D.]. 

 
  
Sections and Description 
No later than one (1) month after Effectiveness, establishment of the Project Steering Committee [Project 

Agreement, Section I.A.1]. 

 

 

 

 
  
Sections and Description 
No later than forty-five days (45) days after Effectiveness, establishment of the PMU and recruitment or nomination 

of the Project Director [Project Agreement, Section I.A.2]. 

 
  
Sections and Description 
No later than three (3) months after the Effectiveness, adoption of the Project Implementation Manual [PA, Section 

I.B] and recruitment of one procurement manager, one accounting officer in charge of financial management, and 

one environmental and social development officer [Project Agreement, Section I.A.2]. 

 
  
Sections and Description 
No later than six (6) months after the Effectiveness, recruitment of one Project monitoring and evaluation specialist 

[Project Agreement, Section I.A.2]. 

 
  
Sections and Description 
Strengthening of Sindh Energy Department [Project Agreement, Schedule, Section I.A.3]: 

 

i) No later than one (1) month after Effectiveness, preparation of an annual internal audit plan for the Project and 
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quarterly audits thereafter; 

ii) No later than two (2) months after Effectiveness, one superintendent vacancy filled. 

 
  
Sections and Description 
Compliance with requirements on Safeguards (including quarterly reporting), Annual Work Plans, Budgets, and 

Mid-Term Review [Project Agreement, Schedule, Section I]. 

 
 
 
Conditions 

  
Type Description 
Disbursement Condition of disbursement of the funds allocated to Category 2 (grants under Component 3 

of the Project): adoption of the Project Operations Manual in form and substance 
satisfactory to the Association [Financing Agreement, Schedule 2, Section III. B. 2]. 

   
  

  
 

 
 



 
The World Bank  

Sindh Solar Energy Project (P159712) 

 

 

x 

 

PAKISTAN 

SINDH SOLAR ENERGY PROJECT 

               TABLE OF CONTENTS 

 

I. STRATEGIC CONTEXT ..................................................................................................................1 

 Country Context ............................................................................................................................... 1 

 Rationale for the Project .................................................................................................................. 4 

 Higher-Level Objectives to which the Project Contributes .............................................................. 5 

II. PROGRAM DEVELOPMENT OBJECTIVES .......................................................................................6 

 Project Development Objective ....................................................................................................... 6 

 Project Beneficiaries ........................................................................................................................ 6 

 PDO-Level Results Indicators ........................................................................................................... 7 

III. PROJECT DESCRIPTION ................................................................................................................7 

 Project Components ........................................................................................................................ 7 

Component 1: Utility-Scale Solar (US$40 million) .......................................................................... 7 

Component 2: Distributed Solar (US$25 million) ........................................................................... 7 

Component 3: Solar Home Systems (US$30 million) ..................................................................... 8 

Component 4: Capacity Building and Technical Assistance (US$5 million) ................................... 8 

 Lessons Learned and Reflected in the Project Design ................................................................... 10 

IV. IMPLEMENTATION .................................................................................................................... 11 

 Institutional and Implementation Arrangements .......................................................................... 11 

 Results Monitoring and Evaluation ................................................................................................ 11 

 Sustainability .................................................................................................................................. 12 

 Role of Partners ............................................................................................................................. 12 

V. KEY RISKS ................................................................................................................................. 13 

VI. APPRAISAL SUMMARY .............................................................................................................. 14 

 Economic and Financial Analysis .................................................................................................... 14 

 Technical ........................................................................................................................................ 15 

 Financial Management .................................................................................................................. 16 

 Procurement .................................................................................................................................. 16 



 
The World Bank  

Sindh Solar Energy Project (P159712) 

 

 

xi 

 Social (including Safeguards) ......................................................................................................... 16 

 Environment (including Safeguards) .............................................................................................. 17 

 Gender ........................................................................................................................................... 18 

 Citizen Engagement ....................................................................................................................... 19 

 World Bank Grievance Redress ...................................................................................................... 20 

VII. RESULTS FRAMEWORK AND MONITORING ................................................................................. 21 

ANNEX 1: IMPLEMENTATION ARRANGEMENTS AND SUPPORT PLAN ................................................. 35 



 
The World Bank  

Sindh Solar Energy Project (P159712) 

 

 

1 

I. STRATEGIC CONTEXT 

 Country Context 

1. Pakistan, with an estimated population of over 207 million people, is the world’s sixth most 
populous country. In recent years, it has achieved continued Gross Domestic Product (GDP) growth and 
substantially reduced poverty. Provisional official estimates suggest that the GDP grew by 5.8 percent for 
Fiscal Year (FY) 17/18 up from 5.4 percent in FY16/17, and the government’s growth target for FY19 is 6.2 
percent. Fiscal and external imbalances if not addressed may however erode these gains in the future. 
The national poverty headcount declined from 64.3 percent in FY02 to 29.5 percent in FY14. Nevertheless, 
inequality persists and the country continues to rank low on the human development index at 147th out 
of 188 countries. 

2. Sindh, with an estimated 47 million people,1 has a large economy centered on Karachi, is in a 
key geographic situation, and has abundant natural resources. However, recent growth and social 
development trends indicate that the province is not realizing its full potential because of underlying 
structural challenges.  

 Sectoral and Institutional Context 

3. Pakistan was one of the first countries to reform its power sector, in the early 1990s. The first 
stages of reform were aimed at attracting private investment into the generation segment and were 
initially highly successful. The Government also unbundled the Power Wing of the Water and Power 
Development Authority (WAPDA), which had been a publicly owned, vertically integrated monopoly with 
responsibility for generation, transmission, and distribution: four thermal generation companies 
(GENCOs) and eight distribution companies (DISCOs) were formed, and the large hydropower assets 
remained with WAPDA. The National Transmission and Despatch Company (NTDC) was also established 
as the single buyer of electricity and to be the transmission network owner and system operator. The 
National Electric Power Regulatory Authority (NEPRA), was also set up and is responsible for licensing, 
determining tariffs, creating standards, and monitoring sector performance. Under the 18th Amendment 
to the Constitution, the provinces may generate, transmit, and distribute power within their territorial 
jurisdiction, although the provinces’ use of these powers has so far been limited.  

4. Despite the promising start, improvements in power sector performance remain elusive. In the 
past two decades there have been a few further reforms, including the privatization of some generation 
assets and the Karachi Electricity Supply Company (K-Electric), an integrated power utility serving Karachi, 

                                                           

 

1 Pakistan Bureau of Statistics. 2018. “Provisional Summary Results of 6th Population & Housing Census-2017.” 
http://www.pbscensus.gov.pk/  

http://www.pbscensus.gov.pk/
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its suburbs, and parts of Balochistan Province. More recently, the single buyer function has been 
separated from NTDC and is now the responsibility of the Central Power Purchasing Agency (CPPA). The 
plans to privatize GENCOs and DISCOs have not yet been followed through. In addition, the competitive 
market for generation, originally planned to start by 2012, has not yet been put in place. 

5. The sector lacks commercial discipline and operational effectiveness. Although performance 
across the DISCOs varies, in aggregate, technical and nontechnical losses remain relatively high at around 
18 percent,2 while collections are relatively low at around 94 percent. These factors have contributed to 
a chronic liquidity crisis. In December 2016 the accumulated arrears of payments from DISCOs to their 
suppliers, commonly called the circular debt, reached an estimated PKR374 billion (US$3.4 billion),3 or 
around 1.2 percent of GDP. Furthermore, because of the weak institutional setting, company 
accountabilities are not fully enforced or recognized, and companies continue to operate under 
centralized control. Inadequate power supply and poor-quality electricity service have reduced GDP 
growth by an estimated two percentage points annually for the past several years. 

6. Power shortages have resulted from inadequate power system investment. From the mid-1990s 
to FY09/10, investment in power infrastructure declined from 26 percent of total investment and 51 
percent of public investment to four percent and 26 percent, respectively. New private sector investment 
essentially came to a halt. The decline in investment was due to water use concerns, which constrained 
hydropower development, and a power surplus that emerged in 2002 because independent power 
producers (IPPs) installed too much capacity.  

7. Generation capacity shortages persist because of the limited availability of capacity and 
continued financial liquidity constraints. Increases in electricity coverage and the normal increases in 
demand over time, have resulted in a growth in peak demand of an estimated eight percent a year to 
around 29,000 MW in June 2017. While the total installed capacity was around 31,000 MW, the actual 
shortfall remains stubbornly high at an estimated 5,000–7,000 MW. In addition, the shortage of financial 
liquidity to cover fuel payments obliges the Government to limit generation to typically around 100 
terawatt hours (TWh) per year (excluding K-Electric). This results in load shedding of about 6-8 hours a 
day for households and 1-2 hours for industrial consumers during periods of peak demand. To address 
the gap between the demand for and supply of electricity, the Government plans to increase generation 
capacity by 30,000 MW by 2022,4 and this plan is beginning to bear fruit. 

                                                           

 

2 NEPRA. 2016. “Performance Evaluation of DISCOs & K-Electric 2015-16.” 
http://www.nepra.org.pk/Standards/2017/PER%202015-16.pdf.  

3 International Monetary Fund. 2017. Country Report No. 17/212. 
https://www.imf.org/~/media/Files/Publications/CR/2017/cr17212.ashx.  

4 Prime Minister’s Office. 2016. Press Release (2016, December 19): “Our power generation plans go beyond ending load 
shedding by 2018.” http://www.pmo.gov.pk/press_release_detailes.php?pr_id=1624.  

http://www.nepra.org.pk/Standards/2017/PER%202015-16.pdf
https://www.imf.org/~/media/Files/Publications/CR/2017/cr17212.ashx
http://www.pmo.gov.pk/press_release_detailes.php?pr_id=1624
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8. Despite huge hydropower and renewable energy potential, Pakistan’s electricity mix is 
becoming more reliant on imported fossil fuels, and thus more vulnerable to price volatility. The energy 
sector is the largest contributor to Pakistan’s greenhouse gas (GHG) emissions at 46 percent of total 
emissions,5 and will grow with the planned increase in coal-fired generation capacity. In its Nationally 
Determined Contribution (NDC),6 Pakistan committed to reduce up to 20 percent of its projected GHG 
emissions, subject to the availability of international grants to meet the US$40 billion estimated 
abatement cost. The main mitigation options presented in its NDC are (a) increased grid efficiency; (b) 
improved coal efficiency; and (c) large-scale and distributed grid-connected solar, wind, and 
hydroelectricity. For solar and wind, the resource potential is very significant, especially in the south and 
west of the country. Estimated solar photovoltaic (PV) output ranges from 1400-2000 kWh per kW peak 
(KWp) per year outside the mountainous northern provinces,7 and there is an average wind speed of 7.82 
meters per second in the country’s 10 windiest areas.8  

9. Even with a policy regime that is conducive for renewable energy, installed solar and wind 
power capacity remain relatively low at 430 MW and 940 MW, respectively.9 In 2006 the Government 
published its renewable energy policy document covering small hydropower (<50 MW), solar, and wind, 
and setting out an initial plan for developing renewable energy in the country.10 The Alternative Energy 
Development Board (AEDB) was established as an autonomous body that would promote and facilitate 
the exploitation of renewable energy projects in Pakistan. As the first step in developing a renewable 
energy project, the provincial Energy Departments and AEDB issue a Letter of Intent to project sponsors. 
Under the renewable energy policy, once the developer has secured all requisite approvals in the 
development process and has signed an Energy Purchase Agreement (EPA) with CPPA, K-Electric, or 
another DISCO, it is mandatory for the distribution utility to purchase all of the electricity offered to them 
by the project. However, progress has been slow, with wind development primarily in Sindh Province and 
solar PV development primarily in Punjab. Until 2016 NEPRA provided an “up-front tariff’ for solar and 
wind power, equivalent to a “feed-in tariff,” but in 2017 NEPRA announced that future solar and wind 

                                                           

 

5 UNFCCC. 2015. Pakistan’s Intended Nationally Determined Contribution (PAK-INDC). 
http://www4.unfccc.int/ndcregistry/PublishedDocuments/Pakistan%20First/Pak-INDC.pdf  

6 By decision 1/CP.21, paragraph 22, the Conference of the Parties to the United Nations Framework Convention on Climate 
Change (UNFCCC) invited Parties to communicate their first NDC no later than when the Party submits its respective instrument 
of ratification, acceptance, approval or accession. If a Party has communicated an intended nationally determined contribution 
(INDC) prior to joining the Agreement, that Party shall be considered to have satisfied this provision unless that Party decides 
otherwise. https://unfccc.int/process/the-paris-agreement/status-of-ratification 

7 World Bank. 2017. “Global Solar Atlas.” http://globalsolaratlas.info.  

8 World Bank. 2017. “Global Wind Atlas.” https://globalwindatlas.info.  

9 AEDB. 2018. “Alternative & Renewable Energy Sector of Pakistan.” Presentation at workshop in Islamabad on April 11, 2018. 

10 AEDB. 2006. “Policy for Development of Renewable Energy for Power Generation”. 
http://aedb.org/Documents/Policy/REpolicy.pdf  

http://www4.unfccc.int/ndcregistry/PublishedDocuments/Pakistan%20First/Pak-INDC.pdf
https://unfccc.int/process/the-paris-agreement/status-of-ratification
http://globalsolaratlas.info/
https://globalwindatlas.info/
http://aedb.org/Documents/Policy/REpolicy.pdf
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projects would be awarded tariffs through competitive bidding.11 So far, no solar or wind capacity auction 
has been launched. 

10. The electricity access rate in Pakistan is highly uncertain, but there are likely to be significant 
access gaps in rural areas. The most recent census, in 2017, indicates that there are over 32 million 
households in the country, and NEPRA reports just under 23 million household connections,12 which 
means an electricity access rate of just over 70 percent. In Sindh Province, however, the rate is much 
lower, at 37 percent. The International Finance Corporation (IFC) estimates that around 24 million 
households are currently either without a grid connection or are suffering from severe under-
electrification (those with working grid connections but without adequate supply).13 Previous efforts to 
bridge the gap in electricity access have been conducted primarily through grid extension, which is 
uneconomic in some rural areas because of low population density and high dispersion among rural 
settlements. Provision of off-grid solutions have relied on small hydropower in the northern provinces, 
and there have been limited attempts to provide solar home systems (SHSs) in the southern provinces. 
However, government-provided SHSs often suffer from high rates of system failure and abandonment, 
especially when no long-term operation and maintenance (O&M) support is in place. In the absence of a 
decent electricity service, Pakistani households spend an estimated US$2.3 billion annually on alternative 
lighting products/services such as kerosene, gas lights, and battery-powered torches. 

 Rationale for the Project 

11. As a result of sustained equipment and construction cost reductions internationally, and the 
experience gained from several early projects, solar PV is now a low-cost option for additional power 
capacity. Transitioning to renewable energy offers Pakistan the potential to reduce its average cost of 
generation, diversify away from imported fossil fuels, and realize climate change, air pollution, and water 
conservation benefits. However, to continue to drive down the cost of solar power Pakistan needs to fully 
implement competitive bidding through a stable, transparent, and predictable series of solar auctions, 
leveraging successful international experience. There is also a need for future solar and wind projects to 
be developed more strategically than in the past, taking account of land availability, grid capacity, and grid 
integration issues—a fact that argues in favor of a stronger government role in identifying and 

                                                           

 

11 NEPRA. 2017. “Decision of Authority in the Matter of Solar PV Power Generation Tariff.” March 3, 2017. See also NEPRA. 
2017. “Determination of New Tariff for Wind Power Generation Projects.” January 27, 2017. 

12 NEPRA. 2016. “State of Industry Report 2016.” 
http://www.nepra.org.pk/Publications/State%20of%20Industry%20Reports/NEPRA%20State%20of%20Industry%20Report%202
016.pdf.  

13 IFC. 2015. “Pakistan Off-Grid Lighting Consumer Perceptions: Study Overview.” http://lightingasia.org/Pakistan/market-
intelligence/ 

http://www.nepra.org.pk/Publications/State%20of%20Industry%20Reports/NEPRA%20State%20of%20Industry%20Report%202016.pdf
http://www.nepra.org.pk/Publications/State%20of%20Industry%20Reports/NEPRA%20State%20of%20Industry%20Report%202016.pdf
http://lightingasia.org/Pakistan/market-intelligence/
http://lightingasia.org/Pakistan/market-intelligence/
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predeveloping sites for the private sector development of solar power plants. 

12. With a likely access deficit in both the availability and quality of electricity supply, Pakistan has 
the potential to be a large market for SHSs14 at a time when commercial provisioning of such systems is 
starting to take off. However, Pakistan’s SHS market is characterized as early-stage, with only limited 
adoption of pay-as-you-go technology, despite a potential market size of 22 million households.13 

13. Sindh Province is key to increasing the share of renewable energy generation in Pakistan and to 
developing new ways of providing electricity access. With excellent solar resources, ample non-arable 
land, private and public sector electric utilities, and the only provincial transmission company in the 
country, Sindh has the potential for installing gigawatts of least-cost solar and wind power over the next 
decade. Working in partnership with the Federal Government, national agencies, DISCOs, and IPPs, Sindh 
has the mandate under the 18th Constitutional Amendment to plan and deliver strategic public 
investments by predeveloping solar parks through land preparation, power evacuation, grid 
strengthening, and potentially storage provision to ensure the lowest prices to consumers by de-risking 
project development. There is opportunity for utilizing the free space on and around public buildings to 
generate solar power in major urban areas, helping to meet the increasing daytime load from air 
conditioning and reducing the electricity bills of public sector consumers. On electricity access, the 
remoteness of off-grid villages, the inability of many consumers to afford grid connections, and the erratic 
provision of power argues in favor of expanding the SHS market, with technically and commercially 
sustainable product solutions. 

14. Sindh requires a strong Energy Department to plan and deliver strategic public investments, 
build markets for provision of solar power and SHS, and attract commercial financing. Sindh Energy 
Department (SED) has been instrumental in attracting private sector investors to the Gharo and Jhimpir 
wind corridors in Sindh, where there is now around 800 MW of commissioned generation. Additionally, 
SED is promoting biomass and hydropower generation through small pilot projects of 5-10 MW, and for 
many years it has provided SHS to rural communities on a relatively small scale. SED is also keen to adopt 
a private sector approach for facilitating increased electricity access, supported by public funding where 
affordability gaps remain. Delivering against these objectives will require enhanced capacity within SED 
to design and deliver large, complex interventions, engage with key stakeholders, and develop robust 
procedures for the handling of fiduciary, procurement, and safeguards issues. 

 Higher-Level Objectives to which the Project Contributes 

15. The proposed Sindh Solar Energy Project (SSEP, or the Project) is aligned with the World Bank 
Group’s Country Partnership Strategy (CPS) FY15-19, discussed by the Board on May 1, 2014 (Report no. 
84645), which was extended to FY20 in the Performance and Learning Review, discussed by the Board on 
June 15, 2017 (Report No. 113574). It is also aligned with the twin goals of ending extreme poverty and 

                                                           

 

14 WBG. 2018. “Global Off-Grid Market Trends Report: 2018.” Washington, DC. https://www.lightingglobal.org/2018-global-off-
grid-solar-market-trends-report/.  

https://www.lightingglobal.org/2018-global-off-grid-solar-market-trends-report/
https://www.lightingglobal.org/2018-global-off-grid-solar-market-trends-report/
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promoting shared prosperity. It supports Results Area 1 (Energy) by increasing generation of renewable 
energy and access to electricity. The Project specifically supports CPS Outcomes 1.1 (reduced load 
shedding) and 1.2 (reduced cost of production of electricity) through investment in new solar power 
capacity, now a highly competitive option for new-build electricity generation in Pakistan, and by 
increasing access to electricity. The operation is also aligned with the Government’s 2025 Vision, and its 
2006 Policy for Development of Renewable Energy for Power Generation. The operation also incorporates 
specific measures on gender, 100 percent climate co-benefits as a result of the focus on renewable energy, 
and by Maximizing Finance for Development through private sector delivery and by leveraging commercial 
finance. 

16. There is a strong development rationale for the public-sector support for the Project. The World 
Bank (WB) has experience supporting the design and implementation of similar programs, such as in 
Argentina, Armenia, India and Zambia when it comes to utility-scale and distributed solar power 
development, and in Bangladesh and Kenya on increasing electricity access through support for privately-
provided SHSs. 

II. PROGRAM DEVELOPMENT OBJECTIVES 

 Project Development Objective 

17. The Development Objective is to increase solar power generation and access to electricity in 
Sindh Province. 

 Project Beneficiaries 

18. The final project beneficiaries are Pakistani consumers and households, who will gain from low-
cost, secure, and clean electricity. The direct project beneficiaries include the following:  

(a) SED, which will (i) meet its objectives of attracting private sector investment in solar power; (ii) 
gain knowledge and experience in setting up a world-class competitive bidding regime and 
developing solar parks, leading to a healthy return on investment; (iii) gain knowledge and 
experience in developing a distributed solar PV scheme on/around public buildings; (iv) achieve 
much greater efficiencies in the use of public funding to increase electricity access by leveraging 
private sector provision of SHSs; and (v) improve its capacity to carry out monitoring and 
evaluation (M&E), including product quality assurance; 

(b) Private sector IPPs, which will gain opportunities for investment in de-risked solar power projects; 

(c) Public sector agencies and DISCOs in Sindh, which will benefit from reduced public sector 
electricity bills through the installation of distributed solar PV, thereby helping to reduce the 
circular debt; and 

(d) Households with no or a low level of electricity access in Sindh, who will benefit from provision of 
SHSs. 
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 PDO-Level Results Indicators 

19. Achievement of the PDO will be measured using the following two indicators:15 

(a) Renewable energy generation capacity constructed under the project (MW); and 

(b) People provided with access to electricity under the project by household connections (off-grid). 

 

III. PROJECT DESCRIPTION 

 Project Components 

20. The Project aims to support the deployment of solar power in Sindh Province through 
development of utility-scale solar power at highly competitive prices within strategically identified solar 
parks, installation of distributed solar power systems on and around public buildings, and provision of 
solar home systems for households with no or low access to electricity. The Project includes four 
components, described below, and is further described in the results chain provided in Figure 1. 

Component 1: Utility-Scale Solar (US$40 million) 

(a) Identification and development of a series of publicly owned solar parks, including site identification; 
feasibility and environmental studies; land acquisition and resettlement; obtaining of permits; and 
up-front development of shared infrastructure such as grid connection and reinforcement, road 
access, security arrangements, and water supply; and 

(b) Provision of support for the competitive selection of private sector developers through solar auction 
for the construction of solar power plants in the solar parks developed under (a), including transaction 
advisory services, arrangements for off-taking of power, and financial support through equity or 
otherwise, as needed. 

Component 2: Distributed Solar (US$25 million) 

Procurement and installation of solar PV systems and associated energy management systems on 
rooftops and other available space on and around public sector buildings, including building 
identification; feasibility and other related studies; arranging for interagency agreements and leasing 
arrangements; transaction advisory services and contracting arrangements for construction and 
O&M; and obtaining of permits and arranging for off-taking of power. 

                                                           

 

15 These are the two Corporate Results Indicators. The full set of PDO indicators and intermediary results indicators is provided 
in the Results Framework. The cumulative intermediate targets for each indicator start in December 2019 onwards, assuming 
that the first year will be focused on preparatory work and procurement. 
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Component 3: Solar Home Systems (US$30 million) 

(a) Deployment of affordable SHSs in prioritized areas with low or no access to electricity; and 
(b) Analysis and identification of priority areas; activities to enhance consumer awareness and financial 

literacy; product certification and quality control; and M&E activities.  

Component 4: Capacity Building and Technical Assistance (US$5 million) 

Implementation of a program of capacity-building and technical assistance activities to support the 
design and implementation of the Project and compliance with fiduciary, gender, M&E, procurement, 
and safeguards requirements. The component will include training for SED staff, Project stakeholders, 
and women; planning and synchronization of activities of the relevant experts; consultation and 
coordination with key stakeholders and community groups; and data collection, including household 
energy surveys. 

21. Public funding will be used to leverage private sector investment and expertise. Under 
Component 1, the Project will provide shared infrastructure and a competitive bidding regime to select 
independent power producers for development of 400 MW of new solar power capacity (starting with an 
initial 50 MW pilot project), leading to the mobilization of an estimated $273,500,000 of private sector 
capital. Component 2 will award contracts to private sector developers for the construction and long-term 
O&M of 20 MW of distributed solar power on and around public buildings in Karachi and Hyderabad, 
helping to reduce public sector electricity bills. Component 3 will support the commercial provision of SHS 
to 200,000 households by private sector solar solution providers (SSPs) by providing partial grants, a public 
awareness-raising campaign, and extensive monitoring and evaluation (M&E) to ensure adherence to high 
quality standards. In doing so, Component 3 will help expand SHS provision by encouraging additional 
SSPs to enter the Pakistan market. Component 4 supports implementation of the Project by investing in 
capacity building and technical assistance for SED and key Project stakeholders, including commissioning 
of household energy surveys at the start and end of the Project to inform delivery of Component 3. 
Although focused on Sindh Province, the Project is explicitly designed to provide national benefits by 
demonstrating new approaches that can be replicated in other provinces. In the context of potential new 
investment in fossil-fuel-fired generation capacity, and remaining gaps in the availability and quality of 
electricity supply, the Project is designed to help steer Pakistan toward a lower-carbon development 
pathway and support new approaches for provision of electricity access. 

22. Investment Project Financing (IPF) in the form of an IDA credit for SDR69,600,000 (equivalent 
to US$100 million) is proposed for the Project, alongside US$5 million of counterpart funding provided 
in local currency (PKR). The counterpart funding will come from central GoS funds, and will cover the staff 
and set-up costs related to the project management unit (PMU). Retroactive financing will be available 
under the Project for an aggregate amount up to SDR 13,920,000 of the IDA credit for payments made for 
eligible expenditures on or after December 18, 2017. It is expected that any retroactive financing would 
be applied to project preparation activities such as feasibility and environmental studies related to 
Component 1. All expenditures for which retroactive financing is sought will be submitted by SED to the 
WB to verify their eligibility according to the project description and disbursement table, safeguards 
policies, and procurement requirements. 

23. The Project is designed to facilitate future expansion in both reach and scope through additional 
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financing and/or parallel financing by other donors. In each of the investment components there is 
substantial opportunity for expansion if early results are obtained. For Component 1, additional, larger, 
or more complex solar parks could be added if there is a need for additional solar capacity in Sindh. For 
Component 2, the total space available on and around public buildings is known to be many orders of 
magnitude higher than the 20 MW target being proposed, and there may be significant opportunities to 
increase the scale and speed of deployment. For Component 3, opportunities for expansion include a 
substantial scale-up in the grant funding available to accelerate market development, for example by 
increasing the targeted number of households/people or expanding to more remote areas. 

Figure 1: Results Chain16 

Component 1

Component 2

Component 3

Component 4

Problem Statement: 
Limited generation of clean, low cost solar power and lack of access to electricity

ACTIVITIES OUTPUTS OUTCOMES

Identify and develop sites for solar 
parks to facilitate private sector 

investment

Develop portfolios of public 
buildings for installation of solar 

power

Carry out competitive bidding for 
construction and O&M for each 

portfolio of public buildings

Utility-scale solar power 
constructed by private sector 

developers

Distributed solar power 
constructed on/around public 

sector buildings

Households provided with SHS by 
private sector SSPs

Increase in renewable energy 
capacity

People provided with new or 
improved electricity service

Design and run solar auction to 
award tariffs to developers for 

projects within solar parks

Mobilization of private sector 
capital

Reduction of GHG emissions 
against baseline

Reduction in the average cost of 
electricity to consumers against 

baseline

Carry out consumer awareness 
raising to support creation of SHS 

market

Identify priority areas for SHS 
deployment and provide partial 

grants to bridge affordability gaps

Reduced household expenditure 
on alternative sources of 

electricity/lighting

Increased educational and 
livelihood opportunities

Increased electricity infrastructure 
investment while minimizing 

burden on public sector

Lower electricity bills for public 
buildings leads to reduction in 

circular debt

Critical Assumptions:
A1. Competitive bidding leads to tariffs comparable to other countries and therefore lower than the average cost of new generation in Pakistan.
A2. Public sector institutions are willing to participate and provide space on/around their buildings.
A3. There is sufficient consumer demand for SHSs and SSP interest in providing SHS to target areas.

A1

A2

A3

Carry out training and commission 
household energy surveys

PMU and Project stakeholders 
trained and consultations held

Improved data on energy access

Increased capacity of SED and 
stakeholders enhances Project 

sustainability

Better targeting of future energy 
access interventions and 

replication in other provinces

Female-headed households 
targeted for provision of SHS by 

SSPs Improved conditions and 
employment opportunities for 

women and girls

 

                                                           

 

16 A high-resolution version of the Results Chain is available as part of the project documents. 
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 Lessons Learned and Reflected in the Project Design 

24. The Project builds on an increasing body of evidence on how best to facilitate private sector 
investment and ensure sustainability, drawing on lessons learned in Pakistan and internationally.  

 Facilitating private sector involvement. Consistent with the Maximizing Financing for 
Development approach of the World Bank Group (WBG), strategically using public funding to 
leverage private sector investment and expertise is central to this Project. This approach lies at 
the heart of Component 1: a relatively small amount of public investment in solar parks can help 
to de-risk project development, resulting in low tariffs under solar power auctions. This has 
already been demonstrated in WBG-financed projects in Argentina, India, and Zambia.17 For off-
grid electricity access, private sector involvement helps minimize up-front public financing 
requirements, helps ensure that households get the services they desire, and leads to better long-
term outcomes. 

 Sustainability of O&M. Policymakers in Pakistan are concerned to ensure that interventions are 
commercially and technically sustainable over the long term. Pakistan’s experience with 
distributed and off-grid solar generation so far has been poor: public sector installations often 
have had no O&M plan in place, leading to rapid deterioration of performance and eventually 
failure. Ensuring long-term O&M is central to this Project and is reflected in each of the 
components: in Component 1 through an annual fee paid to SED for developing and maintaining 
the solar park assets, and through private sector ownership of the solar power plants; in 
Component 2 by putting in place a performance-based O&M contract and establishing a revenue-
generating model to cover long-term O&M; and in Component 3 through private sector delivery 
and the alignment of incentive structures to ensure a long-term presence in target communities. 

 Importance of having good data. Experience from similar projects shows that using high-quality 
data can substantially improve design and implementation. In Zambia, as part of the Scaling Solar 
program, the Government carried out a comprehensive site identification process, involving 
assessment of daily load profiles in selected cities for suitability of solar PV supply, potential yield 
of a solar PV plant near selected cities, proximity to evacuation infrastructure, and assessment of 
the impact of solar PV plants on the transmission system. In India, the IFC-supported project on 
rooftop solar in Gujarat found that detailed technical surveys and data collection to identify 
buildings suitable for solar installations, which could be packaged into a bidding document, are 
the most important first step. Hundreds of surveys were conducted, leading to about 312 
installations. And in Kenya, the WB’s off-grid solar project has identified data gaps as one of the 
main challenges to be addressed to understand and expand the off-grid market.18 The Project 
includes substantial investment in data collection and integration across all four components. 

                                                           

 

17 Projects P159901, P154283, and IFC37811/P157943. 

18 World Bank. 2017. “Kenya: Off-grid Solar Access Project for Underserved Counties.” http://projects.worldbank.org/P160009.  

http://projects.worldbank.org/P160009
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IV. IMPLEMENTATION 

 Institutional and Implementation Arrangements 

25. The Project will be implemented by the Province of Sindh, as the Project Implementing Entity, 
through SED. A PMU will be created within SED that will be responsible for project implementation and 
supervision. The PMU will have appropriate experts, will be headed by a full-time Project Director at the 
level of a senior government officer, and will consist of a small team of staff, budgeted for and funded by 
GoS. More specialist requirements, such as for transaction advisors to manage the solar auctions under 
Component 1, or for the M&E campaign under Component 3, will be supported by consultants as required, 
funded from the IDA credit under each component. The PMU’s scope of work will include (a) design and 
implementation of the Project activities; (b) data collection and monitoring; (c) procurement-related 
activities; (d) preparation of an annual work plan for all Project activities and of annual financial reports; 
and (e) supervision and reporting on implementation of Environmental and Social Management Plans 
(ESMPs) and Resettlement Action Plans (RAPs) as required. A Project Steering Committee, chaired by the 
Secretary of SED, will be established to provide high-level oversight and guidance to the PMU on Project 
design and implementation issues. SED has already created the Sindh Renewable Energy Company (SREC) 
to be the holding company responsible for all publicly owned assets under Components 1 and 2, following 
a well-established model that led to the creation of the Sindh Transmission & Dispatch Company in 2015. 

 Results Monitoring and Evaluation 

26. M&E staff/consultants will support the PMU in any aspects related to the monitoring and 
evaluation of the Project. They will be responsible for: (a) monitoring physical progress; (b) carrying out 
M&E of delivered outcomes; (c) reviewing and supervising the environmental and social issues identified 
and any mitigation measures; and (d) providing guidance to the PMU in early identification and resolution 
of any issues identified. Their scope of work will include: (a) establishing Management Information 
Systems, a Geographic Information System, and ICT-based monitoring and verification systems for all 
project components and activities; (b) monitoring the implementation and physical progress of any civil 
works, including environmental and social safeguards; (c) collecting and analyzing data on project impacts, 
including data on direct and indirect stakeholders under the Project; and (d) identifying and assessing 
problems during implementation and developing potential solutions. 

27. A household energy survey will be commissioned under Component 4 to provide baseline 
values for M&E, as well as to fill information gaps on the market size for SHS in Pakistan. The survey will 
be carried out at the start and end of the Project, and will conform to the Multi-Tier Framework (MTF) 
approach for assessing access to electricity,19 including gender disaggregation. Throughout Project 

                                                           

 

19 The Multi-Tier Framework for Energy Access is a global standard for assessing and reporting energy access. See World Bank. 
2015. “Beyond Connections: Energy Access Redefined.” https://openknowledge.worldbank.org/handle/10986/24368.  

https://openknowledge.worldbank.org/handle/10986/24368
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preparation and implementation, robust stakeholder and citizen engagement mechanisms will be 
designed and implemented where needed.  

 Sustainability 

28. GoS is committed to scaling up solar power in Sindh Province, building on their success with 
wind power. An official request for this Project was received from Economic Affairs Division (EAD) on 
behalf of GoS in March 2017, and since then the Project has been extensively discussed with GoS and 
federal government stakeholders. The Project is designed to build capacity within SED to scale up solar 
power within Sindh Province, and the fact that solar power is increasingly a least-cost form of electricity 
generation and provider of electricity access helps ensure long-term sustainability within each 
Component.  There is also a strong emphasis on ensuring the commercial and technical sustainability of 
solar power plants and SHSs supported under the Project through the involvement of the private sector 
in Components 1 and 3, and incorporation of long-term O&M under Component 2. 

 Role of Partners 

29. The Project has attracted strong interest from other development partners and donors, 
including for possible co-financing during implementation. Korea’s Economic Development Cooperation 
Fund (EDCF) has expressed interest in possible co-financing, and it has been agreed to explore this further 
once the Project generates initial results. There is also the possibility of seeking funding from the Green 
Climate Fund (GCF) or other sources of climate finance, to scale up one or more of the Components or to 
respond to financing or affordability constraints that may be identified during implementation.  

30. In addition, the WB has secured grant funding for Bank-executed technical assistance to support 
Project implementation and national efforts to scale up renewable energy. The Korean Green Growth 
Trust Fund (KGGTF) has committed grant funding for technical assistance and knowledge exchange 
activities, including prefeasibility work, study tours, and upstream analysis. Additionally, KGGTF provides 
a platform for SED and other stakeholders to collaborate with relevant Korean institutions and companies. 
The Energy Sector Management Assistance Program (ESMAP) has committed grant funding from its 
Lighting Global window for technical assistance and dissemination activities. Other sources of grant 
funding may also be explored. 

31. The Project also has linkages to ongoing or planned initiatives on renewable energy by other 
development partners, where close coordination will be required. Kreditanstalt für Wiederaufbau (KfW) 
is actively exploring support to off-grid solar providers and microfinance institutions, and is closely aligned 
with the IFC Lighting Pakistan program, which aims to reach 1.5 million households by 2020, and therefore 
with the objectives of Component 3. IFC Advisory has an active program of support in Pakistan covering 
all three investment components, and is in close contact with SED and the WB team. The IFC and WB are 
exploring the possibility of grant-funded IFC technical assistance to support Component 1 in particular. 
United States Agency for International Development (USAID) is launching a new, multiyear Pakistan 
energy program at the national level, and will be carrying out a range of work that seeks to improve the 
deployment of renewable energy, contributing most directly to Component 1. The WB is in regular contact 
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with USAID and other development partners working in the energy sector through regular donor 
coordination meetings. 

V. KEY RISKS 

32. The overall risk associated with the Project is assessed as Moderate. The various risks related to 
the Project were assessed and are summarized in the Project data sheet. Three of the key risks, their 
assessment, and proposed mitigation measures are described below. 

33. Political and governance. National elections scheduled for mid-2018, as well as state and local 
elections, may alter the authorizing environment for the Project or create delays. However, the strong 
commitment to and ownership of the Project that GoS has demonstrated is likely to ensure continuity on 
the GoS side. At a technical level, concerns over a projected supply surplus, the technical and commercial 
challenges of integrating variable renewable energy sources into the grid, and the potential for future cost 
reductions are creating new uncertainties. To help mitigate these risks, the WB is providing technical 
assistance to AEDB, CPPA, NTDC, and the Planning Commission to review the planning strategy for the 
electricity sector and provide recommendations on the scope for renewable energy capacity additions, 
taking account of commercial and technical constraints. Continued reductions in the cost of solar 
technologies will provide a strong incentive to reconsider prior assumptions. As a result, the political and 
governance risk is rated as Moderate. 

34. Institutional capacity for implementation and sustainability. SED has no prior experience of 
implementing multilateral development bank (MDB) projects, and the Project relies on SED’s rapidly 
building up its capacity and putting in place a highly functioning PMU. The risk to Project implementation 
and sustainability is mitigated by the dedicated budget that SED is seeking for PMU establishment and 
operation, and by the funds available under Component 4 for capacity building and technical assistance. 
The WB team will also provide substantial implementation support (see Annex 1), including through grant-
funded technical assistance in parallel to the Project. The results indicators are graduated to acknowledge 
the need for and progress on preparatory activities. In addition, sustainability considerations have been 
integrated into the design of each component to ensure long-term O&M, and a return on investment for 
GoS in relation to Components 1 and 2. The risk for institutional capacity is therefore rated as Moderate. 

35. Procurement and financial management. The WB carried out a procurement and financial 
management (FM) capacity and risk assessment for SED, reviewing the organizational structure for 
implementing the Project and the need for dedicated procurement and FM staff within the PMU. Because 
SED has no prior experience with WB financed projects, public procurement will be challenging, but 
adherence to WB procurement rules and practices will help mitigate the risk to implementation. 
Furthermore, SED is not familiar with the fiduciary reporting requirements of the WB, including 
maintaining and operating designated accounts. Capacity will have to be built from the ground up, and 
will require strong implementation support from the WB team. Under the WB’s Procurement Framework, 
a simplified Project Procurement Strategy for Development has been developed to mitigate the 
procurement risk. A Financial Management Action Plan has been agreed to mitigate the FM risk. The 
Project will also mitigate fiduciary risk by working closely with both provincial and federal authorities, and 
Component 4 will support greater transparency through capacity building and exposure to global 
solutions. The fiduciary risk is rated as Substantial. 
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VI. APPRAISAL SUMMARY 

 Economic and Financial Analysis 

Project Economic Analysis 

36. The economic analysis confirms net economic benefit from all three project components. The 
economic rate of return (ERR) and net present value (NPV) of the benefits for each component are 
calculated using standard cost-benefit methodology.20 For Components 1 and 2, the counterfactual is the 
marginal generation source (heavy fuel oil- and LNG-based plants).21 For Component 3, the counterfactual 
is the energy produced from household diesel generators and unserved electricity demand currently met 
by such sources as kerosene lamps, candles, and battery torches. The economic analysis indicates that the 
Project’s components are viable even without factoring in the environmental benefits. The total lifetime 
GHG emissions avoided from the Project are approximately 1,079,293 tons of carbon dioxide equivalent 
(CO2e). Table 1 shows the breakdown of the net benefits per component. According to the approach for 
climate co-benefits assessment laid out in the 2016 Joint Report on MDBs’ Climate Finance,22 the Project 
can claim 100 percent climate co-benefits as it is a Category 1.1 Renewable Energy Solar Project. 

Table 1: Summary of economic analysis 

 50 MW Solar Plant23 20 MW Distributed Solar Solar home systems24 

ERR 11.7% 20.5% 17.1% 

ERR including GHG emissions 16.7% 27.7% - 

Net economic benefits (with 
externalities) 

US$51.1 million US$33.0 million US$97.6 million 

Project Financial Analysis 

37. The Project is financially feasible for both Components 1 and 2.25 The initial 50 MW solar plant 
under Component 1 assumes a debt-to-equity ratio of 75:25 and access to non-recourse project financing 
through international finance institutions. The analysis of the feasibility of the solar plant was based on 
the cost estimation from a prefeasibility study already carried out, and the plant capacity factor specific 
to the region. The equity internal rate of return (IRR) for the solar plant is 15 percent for an EPA price of 

                                                           

 

20 The full economic and financial appraisal is available as part of the project documents.  

21 Based on Merit Order Dispatch from NEPRA and Generation Mix of Pakistan. 

22  European Investment Bank. 2016. “Joint Report on Multilateral Development Banks’ Climate Finance.” 
http://www.eib.org/attachments/press/2016-joint-report-on-mdbs-climate-finance.pdf. 

23 The analysis is based on the 50 MW pilot project. The results can be applied to the remaining 350 MW. 

24 The analysis took a ‘willingness to pay’ approach to calculate the economic benefits. Customers were assumed to pay US$10 
per month for different energy options (lanterns, candles, etc.). The service from existing energy options is different from service 
from SHSs. Therefore, existing options are not treated as counterfactuals and GHG assumptions are not applied to them. 
25 Financial analysis was not carried out for Component 3 because it is not relevant at the household level. 

http://www.eib.org/attachments/press/2016-joint-report-on-mdbs-climate-finance.pdf
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US$0.04 per kWh against a weighted average cost of capital (WACC) of 7.6 percent. For the distributed 
solar under Component 2, assuming 100 percent debt financing by the IDA credit and an avoided cost of 
grid electricity of US$0.16 per kWh, the financial internal rate of return (FIRR) is estimated at 22.3 percent 
against a WACC of 3.3 percent. The financial NPV of this component is US$26.7 million, which can be offset 
against electricity bills. 

Sensitivity Analysis 

38. A sensitivity analysis was conducted to assess the impact of changes in the main parameters on 
the project’s economic and financial analysis. For Components 1 and 2 the switching values of capital 
expenditure (CAPEX) that make the investments economically unviable are US$1.5 per Watt and US$2.1 
per Watt respectively. In the absence of blended finance (at 4 percent interest) for Component 1, the 
investment is still financially feasible for a cost of debt up to 7.5 percent. Component 2 ceases to be 
financially feasible when the avoided electricity tariff falls below US$0.119 per kWh, which is highly 
unlikely, and this does not take into account the likely continued reductions in the cost of solar power 
over time.  

 Technical 

39. The Project has been designed under a framework approach based on concepts that have been 
successfully applied in other countries and WB-financed projects.26 Furthermore, solar power is now a 
mature technology, and under all components high standards would be applied to products/equipment 
for vendor qualification. For the initial 50 MW sub-project under Component 1, a feasibility study will be 
completed to assess the project area and prepare the bidding package, including an ESMP and grid 
integration study. Future solar parks under Component 1 will be identified through a comprehensive 
locational analysis, with feasibility studies and ESMPs commissioned by SED for each solar park developed 
and as part of the bidding package for private developers. For Component 2, SED will develop portfolios 
of public sector buildings in consultation with other GoS departments, which will be appropriately 
surveyed to assess space, shading, and loading constraints. A study published by the WB in June 2016 
identified significant potential for rooftop and ground-mounted installations on and around a relatively 
small number of public buildings in Karachi,27 suggesting very significant overall potential. In addition to 
meeting the relevant International Electrotechnical Commission technical standards for solar PV 
equipment and NEPRA’s grid code requirements for interconnection at the distribution level, installations 
will adhere to international and local building code regulations in relation to rooftop static and dynamic 
loading requirements. For Component 3, SSPs would be prequalified against objective criteria before 
being allowed to participate in the competitive bidding process to obtain the right to service prioritized 

                                                           

 

26 A more detailed description of the technical design, including breakdown of cost by component, is available as part of the 
project documents. 

27 World Bank. 2016. “Demand for Distributed Renewable Energy Generation.” Washington, DC. 
http://pubdocs.worldbank.org/en/651451464210676719/Report-Demand-Distributed-Renewable-Energy-Generation-Pakistan-
Elan-Partners-World-Bank-Jun2016.pdf. 

http://pubdocs.worldbank.org/en/651451464210676719/Report-Demand-Distributed-Renewable-Energy-Generation-Pakistan-Elan-Partners-World-Bank-Jun2016.pdf
http://pubdocs.worldbank.org/en/651451464210676719/Report-Demand-Distributed-Renewable-Energy-Generation-Pakistan-Elan-Partners-World-Bank-Jun2016.pdf
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areas and obtain partial grants for SHS sales made within those areas. For all three investment 
components, stringent technical criteria for product/system quality will be applied, including adherence 
to the relevant international standards and testing procedures. Spot inspections and product testing will 
be used to ensure compliance. 

 Financial Management 

40. The FM arrangements of SED were reviewed during preparation to assess the risks and develop 
mitigation measures. Subject to the recommended mitigation measures and action plan (described in 
Annex 1) being implemented by SED, according to the agreed timeframe, the Project has met the 
minimum FM requirements in accordance with the WB’s Investment Project Financing Policy. The FM 
arrangements provide reasonable assurance that the financing proceeds will be used for the intended 
purposes, with due attention to the principles of economy, efficiency, effectiveness, transparency, and 
accountability, to support implementation and achieve the desired results. Further, this objective will be 
sustained by ensuring that strong FM systems are maintained for the Project throughout its duration. 
Detailed FM reviews will be carried out regularly, either within the regular proposed supervision plan or 
on a more frequent schedule if needed, to ensure that expenditures incurred by the Project remain 
eligible. 

 Procurement 

41. SED will follow the WB procurement regulations and systems for the Project, including those 
for any eligible expenditures under retroactive financing. Procurement for the Project will be carried out 
in accordance with the WB’s Procurement Regulations for Borrowers for Goods, Works, Non-Consulting 
and Consulting Services dated July 1, 2016 (Procurement Regulations) and revised November 2017. The 
Project will be subject to the WB’s Anti-Corruption Guidelines, dated October 15, 2006, and revised in 
January 2011 and July 2016. A Project Procurement Strategy for Development has been prepared, which 
will inform the overall procurement and contract management approach. The WB’s planning and tracking 
system, Systematic Tracking of Exchanges in Procurement, will be used. 

 Social (including Safeguards) 

42. The Project is expected to have highly positive direct and indirect social impacts, including 
improved electricity supply, increased electricity access, and employment generation. Energy, and in 
particular lack of availability of or access to electricity, is a highly sensitive issue in Pakistan because of the 
negative impact on standards of living and livelihoods, particularly during the summer months. Even 
relatively low levels of power consumption can have substantial social benefits, including evening lighting, 
cooling, and provision of mobile charging and entertainment. The Project is likely to result in significant 
employment generation, including construction jobs under Components 1 and 2, followed by a smaller 
number of long-term jobs associated with O&M activities. For Component 3, SSPs are likely to create new 
jobs in SHS distribution and installation, including in remote areas, and there is substantial opportunity to 
promote female employment (direct and indirect) through training and incentives. 
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43. In terms of negative social impacts, the Project does not anticipate acquiring private land; most 
impacts identified are moderate in nature and intensity and can be mitigated. An Environment and 
Social Management Framework (ESMF), which includes a Resettlement Policy Framework (RPF), has been 
prepared and was publicly disclosed on April 9, 2018 on the SED and WB websites, identifying the generic 
social impacts of the Project and mitigation measures. Solar parks under Component 1 may put additional 
pressure on local resources, particularly on drinking water. There may also be impacts from labor influx—
for example, impacts on the privacy of women, health and safety risks for the community and the 
construction workers, and possible livelihood losses. Although an RPF has been prepared, no land 
acquisition is expected since the Project would use GoS-owned land, with checks in place to ensure that 
any land selected is free of squatters, encroachers, and other claims or encumbrances. Component 2 may 
pose health and safety risks for building occupants as well as for the construction workers, and water 
requirements during plant operation.28 Some buildings may have historical significance and be protected 
under provincial cultural heritage laws, although such buildings will be avoided where possible. 
Component 3 is likely to cause only minor social impacts, such as damage to rooftops from SHS 
installation. Mitigation measures include commissioning an ESMP for any relevant subproject (e.g., a solar 
park) and adhering to the WBG’s Environment, Health, and Safety Guidelines and the Guidance Note on 
Managing the Risks of Adverse Impacts on Communities from Temporary Project Induced Labor Influx.  

 Environment (including Safeguards) 

44. The Project will lead to substantial direct environmental benefits by increasing the deployment 
of renewable energy. In addition, building supply chains and experience in the sector is likely to yield 
indirect benefits through continued cost reductions, leading to additional solar power deployment outside 
of the Project. Transitioning to a higher percentage of renewable energy in the electricity mix has benefits 
for Pakistan’s GHG emissions, air and water pollution, and use of water resources. 

45. The Project has some negative environmental impacts, but they are not expected to be 
significant or irreversible. Since the exact locations and nature of the solar parks and distributed solar 
sites under the Project are not known at this stage, the ESMF highlights the generic environmental impacts 
of the Project. Component 1 is likely to have some negative impacts on local air quality, soil and water 
resources, noise pollution, existing infrastructure, natural vegetation and habitat, and wildlife, and to 
entail the potential environmental aspects of labor influx. However, most of these potential impacts are 
low to moderate in intensity/significance and are reversible and localized in nature, and therefore can be 
easily mitigated. Similarly, Component 2 could have impacts on air, soil, and water, and result in noise 
generation, blockage of building access routes, damage to the buildings and other infrastructure, and 
increased water requirements. The impacts of Component 3 could include minor damage to houses, noise, 
and battery disposal issues, although SSPs have an economic incentive to ensure battery collection and 
recycling. Most of these impacts are mild in nature and intensity and can therefore be addressed through 

                                                           

 

28 Although most distributed solar systems rely primarily on dry cleaning methods, such as manual sweeping. 
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simple mitigation and precautionary measures. 

46. Risks due to climate change impacts include inundation and strong winds, and these will need 
to be addressed in the design specifications under each Component. The climate change risks in Sindh 
Province were assessed through the WB’s Climate and Disaster Risk Screening Tool, and two main risks 
identified were: (i) Inundation, due to extreme precipitation, projected sea-level rise and storm surge, and 
relevant to Components 1, 2 (ground-mounted solar installations), and 3 (especially coastal villages); and 
(ii) Strong winds, relevant to Component 2 (rooftop installations). These risks are already well understood 
and dealt with in Pakistan, although the Project will need to factor in potentially higher frequency and 
severity of such events. 

 Gender 

47. Pakistan suffers from one of the lowest gender equality performance indicators worldwide.29 In 
2013, female-headed households (FHHs) made up 10.6 percent of all households in Pakistan, although the 
figure is 1.6 percent in rural Sindh.30 Unfortunately gender disaggregated data on electricity access is 
severely lacking, in part due to the general uncertainties on rates of electricity access. This data gap is a 
significant constraint on the ability of the Project to incorporate gender considerations into the detailed 
design, and will be tackled in the early stages of implementation. However, research indicates that FHHs 
in Pakistan allocate a higher share of their budget/expenditure on fuel and lighting than non-female 
headed households.31 Compounding the issue, less than 5 percent of women are included in the formal 
financial sector, compared to South Asia’s average of 37 percent.32 This implies that FHHs are likely to 
benefit most from a SHS, but are least able to afford them (Endowment Gap – Access to Electricity). In 
addition, there is an extremely low representation of women in the energy industry (for example, they 
are 1 percent of utilities’ workforce), and the country lacks in the ability to implement gender 
mainstreaming activities, especially for larger energy infrastructure projects (Jobs/Livelihood Gap).33 

                                                           

 

29 Ranking 143rd (out of 144 countries) according to the Global Gender Gap Report 2016 (quantifying the magnitude of gender 
disparities) and 146th (out of 188 countries) according to the UN Gender Inequality Index. World Economic Forum. 2016. 
“Global Gender Gap Report” Geneva, Switzerland. http://reports.weforum.org/global-gender-gap-report-2016/ & UNDP. 2016. 
“UN Gender Inequality Index” New York, NY. http://hdr.undp.org/en/content/gender-inequality-index-gii 

30 World Bank. 2018. “Female-headed households: Pakistan (2013)”. https://data.worldbank.org/  

31 http://www.pide.org.pk/psde/pdf/AGM28/Ashfaque%20H%20Khan%20and%20Umer%20Khalid.pdf  

32 World Bank. 2016. “Pakistan’s Financial Access Statistics”. Washington, DC. 

33 ESMAP. 2017. “Gender program on Social Inclusion in the Energy Sector”, World Bank. 2017. “Getting to gender equality in 
energy infrastructure: lessons from electricity generation transmission, and distribution projects.” Washington, DC. 
http://documents.worldbank.org/curated/en/930771499888717016/Getting-to-gender-equality-in-energy-infrastructure-
lessons-from-electricity-generation-transmission-and-distribution-projects & World Bank. 2013. “Pakistan Enterprise Survey” 

http://reports.weforum.org/global-gender-gap-report-2016/
http://hdr.undp.org/en/content/gender-inequality-index-gii
https://data.worldbank.org/
http://www.pide.org.pk/psde/pdf/AGM28/Ashfaque%20H%20Khan%20and%20Umer%20Khalid.pdf
http://documents.worldbank.org/curated/en/930771499888717016/Getting-to-gender-equality-in-energy-infrastructure-lessons-from-electricity-generation-transmission-and-distribution-projects
http://documents.worldbank.org/curated/en/930771499888717016/Getting-to-gender-equality-in-energy-infrastructure-lessons-from-electricity-generation-transmission-and-distribution-projects
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48. The first priority of the Project is to address the data gap through a comprehensive household 
energy survey, which will help improve the understanding of gender gaps in access to electricity in Sindh 
Province.34 Over 600,000 women and girls can potentially benefit from improved electricity access under 
the Project assuming an equal distribution of benefits between men and women. However, the improved 
data from the household energy survey will guide SED’s efforts to target women and girls, and specifically 
FHHs, for adoption of SHS under Component 3 (Endowment Gap - Access to Electricity). The Project will 
(i) identify priority communities for the grants that will be provided (including areas with high percentages 
of FHHs); (ii) explore differentiated grant amounts/financing options (for example in the case of FHHs); 
and (iii) hold consumer awareness raising and financial literacy activities targeting women so that they 
are more informed about the SHS program, including through local media outlets, roadshows and market 
events, household visits, and flyers). The Project will also put in place measures to encourage female 
employment opportunities (Jobs/Livelihood Gap). At least one training event targeting women and 
disabled people will be organized to support recruitment of these groups by SSPs, and SED-issued 
contracts for the household energy surveys will require qualified firms to have at least 15 percent women 
and/or disabled persons on their teams, in line with a GoS quota. This will also facilitate having sufficient 
female staff on the survey teams (paired with men for their safety and security), which will help ensure 
that women within households and FHHs are adequately surveyed. The Project will work with a gender 
specialist to design and provide the training and other support under Component 4. Finally, the 
recruitment of staff for the PMU will be carried out to maximize female and disabled person participation 
in the application process through targeted job advertisements and the use of social media, with the 
objective of meeting the GoS quota for 15 percent of new staff to be female and/or disabled. 

49. The results indicators will help to capture the outcomes from the above objectives and 
activities. The Project will target an SHS adoption rate by FHHs of 2 percent under Component 3, which is 
slightly higher than the proportion of FHHs (1.6 percent) in rural Sindh. The baseline and target will be 
updated once the household energy survey is complete to better reflect the situation in Sindh and in the 
target areas. The Project also includes a series of intermediary results indicators to capture the targets 
outlined in the paragraph above on female training and employment. 

 Citizen Engagement 

50. Citizen engagement runs across the Project, and will help improve the data gathering and 
consumer feedback to inform detailed design and implementation. Initial citizen engagement has 
already been carried out through the ESMF and through a workshop held in August 2017 focusing on 
Component 3. To provide continuous citizen engagement at the Project level, the PMU will invite an 
‘advocate’ for citizens/consumer views and concerns to the Project Steering Committee. For the solar 

                                                           

 

Washington, DC. http://www.enterprisesurveys.org/data/exploreeconomies/2013/pakistan 

34 The household energy survey will be carried out (as described in Paragraph 34) at the start and towards the end of the 
implementation period, which will be combined with the data from the 2017 Census to build a more complete picture of 
electricity access in Sindh Province, and the gender gaps that exist. 

http://www.enterprisesurveys.org/data/exploreeconomies/2013/pakistan
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parks developed under Component 1, the ESMP developed for each site includes provisions for obtaining 
citizen engagement. There will also be substantial and ongoing engagement under Component 3, 
including the consumer awareness-raising campaign, an M&E program that includes consumer follow-up, 
product testing, and a helpline to report concerns or complaints regarding SSPs. A social audit will be 
carried out at the mid-term point of the Project to ascertain social inclusion, citizen engagement and 
overall community satisfaction under Component 3. The household energy survey commissioned under 
Component 4 will help ensure a better understanding – disaggregated by gender – of consumer 
requirements, product preferences, and affordability, and will include community outreach and/or focus 
groups to better understand specific issues and test out different design and product options. The citizen 
engagement measures are captured in three of the intermediary results indicators. 

 World Bank Grievance Redress 

51. Communities and individuals that believe that they are adversely affected by a project 
supported by the WB may submit complaints to existing project-level grievance redress mechanisms or 
the WB’s Grievance Redress Service, which ensures that complaints are promptly reviewed and project-
related concerns addressed. Project-affected communities and individuals may submit a complaint to the 
WB’s independent Inspection Panel, which determines whether harm occurred, or could occur, as a result 
of the WB’s noncompliance with its policies and procedures. Complaints may be submitted at any time 
after concerns have been brought directly to the WB's attention and WB Management has been given an 
opportunity to respond. For information on how to submit complaints to the WB’s corporate Grievance 
Redress Service, please visit https://www.worldbank.org/GRS. For information on how to submit 
complaints to the WB Inspection Panel, please visit https://www.inspectionpanel.org. 

. 

https://www.worldbank.org/GRS
http://www.inspectionpanel.org/
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VII. RESULTS FRAMEWORK AND MONITORING 

  
  
 

Results Framework 
 
Project Development Objective(s) 
 
The Development Objective is to increase solar power generation and access to electricity in Sindh Province.   
 

RESULT_FRAME_T BL_ PD O          

PDO Indicators by Objectives / Outcomes DLI CRI 
Unit of 
Measure 

Baseline Intermediate Targets End Target 

     1 2 3 4  

Increase solar power generation in Sindh Province 

Generation capacity of energy constructed or rehabilitated  Yes Megawatt 0.00 1.00 53.00 
106.0
0 

260.0
0 

420.00 

Renewable energy generation capacity (other than 
hydropower) constructed under the project 

 Yes Megawatt 0.00 1.00 53.00 
106.0
0 

260.0
0 

420.00 

Utility-scale solar power generation capacity constructed 
under the project 

    Megawatt 0.00 50.00 
100.0
0 

250.0
0 

 400.00 

Distributed solar power generation capacity constructed 
under the project 

    Megawatt 0.00 1.00 3.00 6.00 10.00 20.00 

Increase access to electricity in Sindh Province 

People provided with new or improved electricity service  Yes Number 0.00 
180,0
00.00 

420,0
00.00 

720,0
00.00 

1,140,
000.0
0 

1,200,000.00 
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RESULT_FRAME_T BL_ PD O          

PDO Indicators by Objectives / Outcomes DLI CRI 
Unit of 
Measure 

Baseline Intermediate Targets End Target 

     1 2 3 4  

People provided with access to electricity under the project 
by household connections (grid or off-grid). 

 Yes Number 0.00 
180,0
00.00 

420,0
00.00 

720,0
00.00 

1,140,
000.0
0 

1,200,000.00 

 
 

 

RESULT_FRAME_T BL_ IO          

Intermediate Results Indicators by Components DLI CRI 
Unit of 
Measure 

Baseline Intermediate Targets End Target 

     1 2 3 4  

Component 1: Utility-Scale Solar 

Completion of competitive bidding process for awarding 
the first 50 MW sub-project 

    Yes/No N     Y 

Private capital mobilized     
Amount(US
D) 

0.00 
34,18
7,500.
00 

   273,500,000.00 

Component 2: Distributed Solar 

Identification of at least 1 MW of distributed solar PV and 
competitive bidding completed 

    Yes/No N     Y 

Component 3: Solar Home Systems 

Female-headed households provided with solar home 
systems 

    Number 0.00 
600.0
0 

1,400.
00 

2,400.
00 

3,800.
00 

4,000.00 
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RESULT_FRAME_TBL_UL      

Indicators to be mapped DLI CRI 
Unit of 
Measure 

Baseline End Target 

      

PDO Indicators      

Private Capital Mobilization     
Amount(U
SD) 

0.00 273,500,000.00 

Intermediate Outcome Indicators      

Completion of a comprehensive household energy survey to 
inform prioritization and targeting of Component 3, including on 
gender impacts 

    Yes/No N Y 

 

Social Audit conducted at mid-term and results 
incorporated into project 

    Yes/No N     Y 

Component 4: Capacity Building and Technical Assistance 

Consumer Advocate added to Project Steering Committee     Yes/No N     Y 

Female and/or disabled staff within household energy 
survey contractor firm 

    Percentage 0.00 15.00    15.00 

Female and/or disabled staff within the PMU     Percentage 0.00 15.00 15.00 15.00 15.00 15.00 

Training event for women and/or disabled people held     Yes/No N     Y 

Improved data on energy access in Sindh Province     Yes/No N Y    Y 



 
The World Bank  

Sindh Solar Program (P159712) 

 

 

24 

Monitoring & Evaluation Plan: PDO Indicators 
 

Indicator Name Generation capacity of energy constructed or rehabilitated 

Definition/Description  

Frequency 
Assessed half-yearly. 

 

Data Source 
Refer to utility-scale and distributed solar indicators. 

 

Methodology for Data Collection 
Refer to utility-scale and distributed solar indicators. 

 

Responsibility for Data Collection 
PMU to obtain data from solar power developers and report to WB. 

 
  

Indicator Name Renewable energy generation capacity (other than hydropower) constructed under the project 

Definition/Description  

Frequency 
Assessed half-yearly. 

 

Data Source 
Refer to utility-scale and distributed solar indicators. 

 

Methodology for Data Collection 
Refer to utility-scale and distributed solar indicators. 

 

Responsibility for Data Collection 
PMU to obtain data from solar power developers and report to WB. 
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Indicator Name Utility-scale solar power generation capacity constructed under the project 

Definition/Description Capacity of solar power (in MW) installed under Component 1. 

Frequency 
Assessed half-yearly. 

 

Data Source 
Quarterly report(s) submitted by solar power developers. 

 

Methodology for Data Collection 
Sum of total MW installed. 

 

Responsibility for Data Collection 
PMU to obtain data from solar power developers and report to WB. 

 
  

Indicator Name Distributed solar power generation capacity constructed under the project 

Definition/Description Capacity of solar power (in MW) installed under Component 2. Intermediate targets are cumulative. 

Frequency 
Assessed half-yearly. 

 

Data Source 
Quarterly report(s) submitted by EPC contractor(s). 

 

Methodology for Data Collection 
Sum of total capacity installed. 

 

Responsibility for Data Collection 
PMU to obtain data from contractors and report to WB. 
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Indicator Name People provided with new or improved electricity service 

Definition/Description  

Frequency 
Assessed quarterly. 

 

Data Source 
Installation records provided by Solar Solution Providers. Real-time reporting will be used if possible. 

 

Methodology for Data Collection 

Calculation of total households actively using a SHS, multiplied by the average household size (6 
persons). 

 

Responsibility for Data Collection 
PMU to provide data to WB. 

 
  

Indicator Name People provided with access to electricity under the project by household connections (grid or off-grid). 

Definition/Description  

Frequency 
Assessed quarterly. 

 

Data Source 
Installation records provided by Solar Solution Providers. Real-time reporting will be used if possible. 

 

Methodology for Data Collection 

Calculation of total households actively using a SHS, multiplied by the average household size (6 
persons). 

 

Responsibility for Data Collection 
PMU to provide data to WB. 
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Monitoring & Evaluation Plan: Intermediate Results Indicators 
 

Indicator Name Completion of competitive bidding process for awarding the first 50 MW sub-project 

Definition/Description 
Completion of a transparent and competitive process for awarding the tariff of the first 50 MW solar 
project (solar auction). 

Frequency 
Assessed on completion. 

 

Data Source 
Results of the selection committee. 

 

Methodology for Data Collection 
Not applicable. 

 

Responsibility for Data Collection 
PMU to disclose winning bidder and report to WB. 
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Indicator Name Private capital mobilized 

Definition/Description 
The project design assumes that private sector solar power developers will arrange commercial financing 
for the sub-projects that they construct and own, thereby leading to the mobilization of private capital 
that far exceeds the public funding used to develop solar parks and support solar auctions. 

Frequency 
Upon RFP completion for each Solar Park. 

 

Data Source 
RFP bidding documents from winning vendor. 

 

Methodology for Data Collection 
Sum of equity and debt financing for each sub-project. 

 

Responsibility for Data Collection 
PMU to collect data and report to WB. 
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Indicator Name Identification of at least 1 MW of distributed solar PV and competitive bidding completed 

Definition/Description 
Identification of a portfolio of buildings with a combined capacity of at least 1 MW, with agreements in 
place with relevant government departments, and completion of competitive bidding for identifying the 
developer(s) for installation and O&M. 

Frequency 
Assessed on completion. 

 

Data Source 
PMU to provide verification that a winning bidder has been selected. 

 

Methodology for Data Collection 
Assessed as successful once bidding is completed for at least 1 MW. 

 

Responsibility for Data Collection 
PMU to provide data to WB for verification. 
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Indicator Name Female-headed households provided with solar home systems 

Definition/Description 

Female-headed households provided with solar home systems under Component 3. This indicator is 
based on the assumption that around 1.6% of total rural households in Sindh are headed by women, and 
that through a combination of targeting and potentially a higher grant amount, they can be reached and 
incentivized to procure a SHS from a SSP. The household energy survey to be carried out at the start of 
the project will provide further data to help inform this gender-related objective, and any modifications 
to the targets that may be required. Intermediary targets are cumulative. 

Frequency 
Assessed quarterly. 

 

Data Source 
Quarterly reports submitted by SSPs. 

 

Methodology for Data Collection 

SSPs will be required to identify female-headed households using pre-defined criteria, and will be 
independently verified by the M&E consultants.. 

 

Responsibility for Data Collection 
PMU to collate data and report to WB. 
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Indicator Name Social Audit conducted at mid-term and results incorporated into project 

Definition/Description 
Social Audit (also called social accounting) is a monitoring process through which organizational or 
project information is collected, analyzed, and shared publicly in a participatory fashion. Community 
members conduct investigative work at the end of which findings are shared and discussed publicly. 

Frequency 
Assessed on completion. 

 

Data Source 
Final social audit report by contracted firm. 

 

Methodology for Data Collection 
Assessed as completed once social audit is written up and published. 

 

Responsibility for Data Collection 
PMU to provide data for verification by WB. 

 
  

Indicator Name Consumer Advocate added to Project Steering Committee 

Definition/Description 
To provide citizen engagement at the Project level, the PMU will invite an “advocate” for 
citizens/consumer views and concerns to the Project Steering Committee. 

Frequency 
Assessed annually. 

 

Data Source 
Steering Committee minutes. 

 

Methodology for Data Collection 
PMU to provide evidence of consumer advocate participation. 

 

Responsibility for Data Collection 
PMU to provide minutes for WB to verify. 
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Indicator Name Female and/or disabled staff within household energy survey contractor firm 

Definition/Description 
Firm(s) contracted to carry out the household energy survey at the start and end of the project to have 
at least 15% female and/or disabled staff on the team working on the assignment. This will also facilitate 
the surveying of women within households. 

Frequency 
Assessed at start and end of the contract with the firm(s) involved. 

 

Data Source 
Staff roster provided by contracted firm(s). 

 

Methodology for Data Collection 
List of project staff and gender of each staff member. 

 

Responsibility for Data Collection 
PMU will collect data and report to WB. 

 
  

Indicator Name Female and/or disabled staff within the PMU 

Definition/Description 
PMU hires at least 15% female and/or disabled staff, in line with Government of Sindh recruitment 
objectives. 

Frequency 
Assessed once PMU is fully constituted and then annually. 

 

Data Source 
PMU staff roster. 

 

Methodology for Data Collection 
Assessment of staff roster provided by PMU. 

 

Responsibility for Data Collection 
PMU to maintain accurate staff roster and report to WB. 
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Indicator Name Training event for women and/or disabled people held 

Definition/Description Training event for women to support recruitment of women by solar solution providers (SSPs) 

Frequency 
Assessed on completion. 

 

Data Source 
Event invitation and participation lists. 

 

Methodology for Data Collection 
Confirmation of event being held. 

 

Responsibility for Data Collection 
PMU to provide data to WB upon completion. 
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Indicator Name Improved data on energy access in Sindh Province 

Definition/Description 

Comprehensive data on energy access in Sindh Province is available in compliance with the Multi-Tier 
Framework (MTF) for assessing energy access. This should include detailed gender-disaggregated data to 
help inform the targeting of female-headed households, and ensure overall project success by better 
understanding the needs of women and girls, and using this data to inform the targeting of households 
and the data provided to SSPs. 

Frequency 
Assessed at mid-term review and end of the Project. 

 

Data Source 

Household energy surveys to be commissioned under the Project, combined with Pakistan Census data 
and other reliable sources of data on energy access. 

 

Methodology for Data Collection 
Methodology provided by the MTF for carrying out household energy surveys and reporting of results. 

 

Responsibility for Data Collection 
PMU responsible for collating energy access data and making it publicly available. 

 
 
  

 

 
 



 
The World Bank  

Sindh Solar Energy Project (P159712) 

 

 

35 

ANNEX 1: IMPLEMENTATION ARRANGEMENTS AND SUPPORT PLAN 

Project Institutional and Implementation Arrangements 

1. SED is the final recipient of the loan, and the PMU will be in charge of Project implementation. 
The PMU will hire staff and consultants for the FM, safeguards, procurement, and technical aspects of the 
Project, on the basis of the PMU budget developed by SED. The roles and responsibilities of such 
staff/consultant(s) will be set out in detailed terms of reference to be agreed by the WB. Based on SED’s 
experience with the Sindh Transmission & Dispatch Company and other publicly owned companies, SREC 
will be the holding company responsible for SPVs created under the Project to own and manage public 
assets under Components 1 and 2. 

2. SED will require technical support as well as capacity building on social safeguards aspects. The 
PMU will be responsible for the implementation of the ESMF and all ESMP development tasks and cross-
agency coordination, and will be tasked with day-to-day ESMF/ESMP-related activities. The PMU Project 
Director will be assisted by an environmental and social development specialist and by individual 
consultants as needed. The PMU will engage a consulting firm to prepare ESMPs for individual subprojects. 
It will also engage M&E consultants to monitor the progress of the Project and evaluate the impacts, 
including environmental and social issues, upon completion. ESMP consultant firms will prepare quarterly 
reports covering the implementation of the ESMF and the preparation and implementation progress of 
each ESMP. Capacity building will be needed to ensure that the ESMF/ESMP objectives, procedures, and 
roles and responsibilities of various entities are well understood and are being implemented. Training 
under Component 4 will support this objective. 

3. For each component there will be a specific implementation strategy. Component 1 will be 
implemented by the PMU, which will either take on the role of solar park manager or hand it to a specially 
created SPV. Component 2 will be implemented by the PMU, with the distributed solar assets and 
management of the O&M contract potentially handed to an SPV created under SED. Component 3 will be 
implemented by the PMU, with SSPs responsible for selling SHSs to households. An Operations Manual 
will be developed to help guide SED and the PMU in procedures, reporting mechanisms, and M&E 
activities in relation to Project implementation. 

Financial Management 

4. FM will use country systems and procedures. The PMU will be responsible for the execution and 
implementation of the Project, including management of and reporting on the fiduciary aspects, including 
FM, disbursements, audits, and procurement. SED uses manual processes with redundant steps based on 
rules from 1962 that cause delays in budget execution, and this will need to be addressed under the 
Project. 

5. Planning and budgeting. As part of the Public Sector Development Program, the Project will be 
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reflected in the Federal Government’s capital budget.35 GoS follows a budget call circular that includes 
detailed instructions on preparing a comprehensive budget in time for approval by the Legislature. The 
Project will be included in the SED development-capital sub-fund sub-elements budget using the detailed 
object and functional classification prescribed in the New Accounting Model. The Project’s budget will be 
prepared using function and object codes of the Chart of Accounts to capture expenditures for identified 
schemes and assets to be procured under the components, including the capacity building under 
Component 4. 

6. The Accountant General (AG) Office for Sindh Province will capture and track development 
expenditure through project coded numbers identified in the Annual Development Plan. The Chart of 
Accounts is flexible enough to capture and report project transactions. The AG Office exercises budgetary 
controls through the Financial Accounting and Budgeting System (FABS). The PMU will approach the 
Controller General of Account (CGA) for the provision of a FABS terminal for the maintenance of the 
Designated Account (DA). 

7. The GoS has a comprehensive internal control framework comprising the Sindh General 
Financial Rules, Treasury Rules, and Sindh Delegation of Financial Powers Rules. SED will observe this 
framework for Project expenditure. At present, SED has no internal audit section. The Project will support 
the establishment and functioning of an Internal Audit Wing in SED to cover donor-funded projects and 
submit quarterly internal audit reports to the Departmental Internal Audit Committee, with copies 
provided to the WB. 

8. A segregated DA in US dollars would be established in the National Bank of Pakistan for the IDA 
credit in accordance with agreed procedures for the operation of DAs. Disbursements will be made 
quarterly on the basis of reports.   

9. Monthly civil accounts are published by the CGA within 15 days after the end of each month. 
Semiannual Interim Unaudited Financial Reports (IUFRs), including cash forecasts for two quarters, in a 
format agreed with the WB, will be submitted to the WB within 45 days after the end of each calendar 
semester. The PMU will maintain books of accounts for Project-related activities in accordance with the 
accounting procedures and policies defined in the New Accounting Model. The Project’s financial reports 
will identify the use of funds according to predefined eligible expenditures to be financed by the WB. The 
reports will include adequate notes and disclosures consistent with acceptable international practice.  

10. External audit of the Project will be conducted for the PMU by the Auditor General of Pakistan 
(AGP). In addition to the audited financial statement, the PMU will provide an assertion that funds have 
been used for the intended purposes. For each financial year closing on June 30, acceptable audited 
financial statements of the Project, along with a Management Letter, will be submitted to the WB by 
December 31 (i.e., within six months after the close of the financial year). 

11. Implementation support is expected to entail two missions per year during the first two years 

                                                           

 

35 The capital budget is intended for development projects in the country. The capital expenditure is generally met from the 
revenue surplus, reserve funds, and borrowings for specific or general purposes. 
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of operation; thereafter frequency will depend on the updated project FM risk assessment and progress 
in building FM capacity. The scope of the supervision is left to the professional judgment of the FM 
specialist. It may cover the following: (a) review of SED’s continuous maintenance of an adequate FM 
system; (b) review of selected transactions, as deemed necessary; (c) follow-up on the timeliness of FM 
reporting and actions taken on issues raised by external auditors; (d) review of Project financial reports; 
(e) follow-up on the status of agreed actions; and (f) review of compliance with the financial covenants.  

Financial Management Action Plan 

12. SED and the PMU will ensure the implementation of the action plan outlined in Table A1. 

Table A1: Financial Management Action Plan 

Significant weaknesses Action Completion 
date 

1. Transaction entry and 
authorization centralized at 
AG Office causes delays in 
payments. 

SAP-FABS terminal and end-user devices (desktop, printer, 
scanner, Uninterrupted Power Supply) installed at the PMU 
and experienced user seconded by CGA. All Project 
transactions will be processed and authorized at the PMU 
and payment from the Assignment Account will be made 
direct to vendors without recourse to endorsement at AG 
Office. 

30 days after 
effectiveness 
date 

2. No internal audit 
arrangements. 

Internal Auditor technical assistance will be provided under 
Component 4. The Internal Audit Wing will prepare an 
annual audit plan that will include the Project scope, and a 
quarterly internal audit of the Project will be submitted to 
the WB.  

30 days after 
effectiveness 
date 

3. Lack of professionally 
qualified staff in the Admin 
and Finance Section. 

AGP to deputize a suitably qualified and experienced staff 
familiar with WB disbursement, FM, and procurement 
procedures as Project accountant. 

60 days after 
effectiveness 
date 

4. Second Superintendent 
position is vacant.  

Fill second Superintendent position to ensure proper 
segregation of duties. 

60 days after 
effectiveness 
date 

5. The Sindh Directorate of 
Alternate Energy audit reports 
for 2014-15 and 2015-16 are 
yet to be issued as of the time 
of the assessment in August 
2017. 

2014-15 and 2015-16 audit to be completed. 
 
 

By date of 
effectiveness  

Disbursement 

13. Disbursements will be made quarterly on the basis of reports. Advances will be provided for the 
following six months based on the budgeted/forecast expenditures for that period. Subsequent IUFRs will 
document expenditures against the advance received and provide forecast expenditures for the following 
six months, on the basis of which the amount of funds to be disbursed will be determined. Retroactive 
financing up to a maximum amount of SDR13,920,000 is permitted for the financing of eligible 
expenditures incurred for the Project on or after December 18, 2017, until the date of the Financing 
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Agreement.  

Procurement 

14. A Procurement Plan has been prepared that will set out the selection methods to be followed 
by SED during Project implementation. The plan will cover the procurement of goods, works, and non-
consulting and consulting services financed by the WB. It will represent the first 18 months of Project 
implementation and will be updated at least annually or as required to reflect the actual Project 
implementation needs and improvements in institutional capacity, through the Systematic Tracking of 
Exchanges in Procurement planning and tracking system. 

15. Once selected, firms may procure the goods, works, non-consulting services, and/or consulting 
services required to undertake their commitment/investment from eligible sources, using their own 
procedures. The transactions under Component 1 are likely to be facilitated by professional transaction 
advisors that the PMU will procure using Quality- and Cost-Based Selection. The developers of solar power 
projects under Component 1 would be competitively selected in accordance with the WB’s procurement 
policies. Additionally, the Project may include public investments in related infrastructure for power 
evacuation and grid upgrades, to prepare sites for private sector investment. These investments will be 
subject to appropriate procurement processes under the WB’s Procurement Regulations (2016).  

16. The WB will support procurement implementation through two missions per year during the 
first two years of operation. The frequency of implementation support for procurement will depend on 
the progress of capacity building in the implementing agencies. Procurement post-reviews will be 
conducted at least annually by the WB or by consultants or audit agencies acceptable to the WB.  

Environmental and Social (including safeguards) 

17. Since the exact scope and locations relating to each component are not known at this stage, a 
framework approach has been adopted for environmental and social assessment. An ESMF and RPF 
have been prepared, and site-specific ESMPs will be prepared during project implementation.  

18. Screening process. The initial screening was done through reconnaissance site visits and 
completion of checklists. The ESMF specifies the type and extent of environmental and social assessment 
that will need to be carried out, with the help of checklists, before subprojects are initiated. If the 
screening concludes that the subproject is likely to have significant and/or irreversible negative 
environmental or social impacts, the subproject will be excluded from the Project. If the subproject is 
likely to have low to moderate negative impacts, an ESMP will be prepared before the subproject is 
initiated. For subprojects that will potentially cause low levels of environmental or social impacts, the only 
assessment required will be the screening carried out with the help of checklists. The checklists and ESMPs 
prepared for various subprojects will be reviewed by the Project environmental and social development 
specialist(s). The first two ESMPs and the first two checklists of each subproject type will be shared with 
the WB for their review and clearance. After the WB experts have provided their guidance/input, the 
subsequent ESMPs and checklists may be reviewed by the PMU’s environmental and social development 
specialist(s) and cleared by the Project Steering Committee. They should also be shared with the WB. 

19. Mitigation measures. For the three components, mitigation measures will include tree plantation, 
evaluation of the structural integrity of physical cultural resources, mandatory compliance with 
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environmental code of practices (covering waste, fuels and hazardous goods, water, drainage, soil, 
erosion, soil management, etc.), strict adherence to work timings, and preparation of site-specific waste 
and traffic management plans. Noise will be kept within the permissible limits by using noise abatement 
devices and barriers, and high-noise activities will be restricted to normal working hours only. It will be 
ensured that waste from construction activities is not released into any surface or groundwater source. 
Special care will be taken to keep fuels, lubricants, and chemicals in specially designated areas to avoid 
soil contamination. The WBG’s environmental health and safety guidelines will be implemented. Land may 
be required on a temporary or small-scale basis, and to facilitate this an RPF has been prepared. RAPs will 
be prepared to ensure that people are compensated where required. Screening will also be undertaken 
for impacts on old buildings. Labor issues will be stringently monitored by the Project, and contracts will 
include specific clauses requiring compliance with Pakistan’s labor laws. If buildings selected for 
distributed solar power generation are protected under the Sindh Cultural Heritage Act of 1994, a Physical 
Cultural Resources Management Plan will be prepared for such subprojects in accordance with the Bank’s 
OP 4.11, Physical Cultural Resources, and the Sindh Cultural Heritage Act of 1994. 

20. Training and capacity building. To ensure implementation of the ESMF, PMU staff will need 
training and capacity building on the key environmental and social issues associated with the proposed 
interventions, ESMF/ESMP implementation and monitoring, and awareness-raising. The training program 
falls under Component 4 and is estimated at US$100,000.  

21. Implementation. The PMU will have overall responsibility for safeguards compliance and will 
include an environmental and social development specialist. Contractors commissioned under 
Component 1 (e.g., for solar park civil works) or Component 2 (for distributed solar installation) will be 
required to implement safeguard mitigation and monitoring measures on site, including employing 
dedicated environmental and social development specialists as part of their field teams. The 
implementation cost of the ESMF, which includes training, preparation of site-specific plans, and 
monitoring and reporting, has been estimated at US$1.32 million and is part of Component 4.  

22. Documentation and reporting mechanism. Quarterly M&E reports will be produced. Any major 
accident will be reported immediately and communicated separately. Consultations will be conducted as 
part of ESMP preparation and implementation. 

Monitoring and Evaluation 

23. The PMU will include M&E staff/consultants, and mechanisms will be explored to provide real-
time tracking of SHS installations under Component 3. The WB team will need to intensively monitor 
overall performance as it will be the first time SED works with the WB. Data and statistics on actual project 
outputs and outcomes will be gathered, analyzed, and included in the progress reports to be submitted 
to the WB. 

Implementation Support Plan and Resource Requirements 

24. Implementation support will begin as early as possible to prepare the Government and the 
implementing agencies ahead of the first disbursement. WB team members for procurement, FM, and 
safeguards will be based in Islamabad to ensure timely support to the client. Formal supervision and field 
visits will be carried out at least twice a year. Table A2 details the Implementation Support Plan and WB 
resourcing requirements. 
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Table A2: Implementation Support Plan 

Time Focus Skills needed Resource estimate 

First 12 
months 

- Build capacity for project 
management 

- Build capacity for 
procurement, FM, and 
safeguards 

 

- Project management 
- Energy expert 
- Procurement 
- Financial management 
- Social and 

environment 
safeguards 

US$175,000, including 
US$30,000 of travel 

12-48 months US$215,250, including 
US$30,000 of travel 
per year 

Table A3: Summary of WB Skills Mix Requirement 

Skills needed Number of staff weeks Number of trips 

TTL 15 10 

Co-TTL 15 10 

Operations Advisor 8 5 

Energy Expert 8 10 

Financial Management 4 4 

Procurement 4 4 

Environmental Safeguards 4 4 

Social Safeguards 4 4 

 



Component 2: Distributed Solar ($25million)

3. Component 2 will finance at least 20 MW of distributed solar PV on the

rooftops andother available space on and around public sector buildings in Sindh.

2. Component 1 will finance a series of Solar Parks to leverage private sector

development of solar PV through the use of competitive bidding, starting with an initial 50

MW project that would launch the first international solar auction in Pakistan, The Solar

Park concept helps to reduce the risk profile for private sector developers by ensuring that land

is secured, permits obtained, and power off-take is pre-arranged, Solar Parks also include upfront

development of shared infrastructure such as the grid connection, roads, security and water

supply, which helps to reduce the capital cost for each project within the Solar Park, As a result,

Solar Parks allow for a carefully planned and coordinated approach to solar deployment that helps

eliminate some of the risks associated with unsolicited projects and helps reduce the fisk profile

and cost of project development, leading to highly competitive power prices under competitive

bidding, A 50 MW site is already identified and assessed by SED, with land secured, and will be

taken forward as a pilot solar auction in the first phase of the Project. Further Solar Parks in the

50-200 MW range would be subsequently developed to facilitate a total of 400 MW of solar power

capacity, following a comprehensive geospatial planning and dispatch analysis

Component 1: Utility-Scale Solar ($40million)

1. The Project aims to support the deployment of solar power in Sindh Province

spanning three market segments: utility-scale, distributed generation, and at the

household level

Public funding shall be used to leverage private sector investment and/or expertise in the three

segments, with an emphasis on long-term sustainability, developing domestic solar PV

experience, and the emergence of self-sustaining markets, Although focused on Sindh Province,

the Project is explicitly designed to provide national benefits by demonstrating new approaches

The Project will introduce and showcase international best practice with renewable energy

auctions, reduce the headline cost of solar deployment, create sustainable business models for

potential replication in other provinces, build institutional capacity, and identify opportunities for

future renewable energy deployment that address issues of grid integration In the context of

potential new investment in fossil fuel-fired generation capac.ty and lack of conviction over the

long-term role and integration of renewable energy, the Project IS designed to help steer Province

towards a lower carbon path to development

PROJECT DESCRIPTION

ANNEXURE C



5. Component 4 consists of a range of capacity building and technical

assistance activities to support the design and implementation of the Project.

Through this component technical assistance and support will be provided to Energy

Department, Government of Sindh and other relevant entities in Government of Sindh for

introducing state of the art Solar PV based technologies available in developed countries.

The expenditures funded under Component 4 will include activities such as: (i) training

for SED and other GoS entities, (ii) participation in World Bank capacity building events

and liaison with relevant experts; (iii) consultation with key stakeholders and community

Component 4: Capacity Building and Technical Assistance ($5 million)

4. Component 3 will provide results-based grants to scale up the provision of SHS in

areas with low access to electricity, reaching at least 200,000 households to achieve

sustainable development goals and access to electricity for all Under this component Solar

Home Systems will be provided to households in prioritized areas. The SHS will be procured

thorough competitive bidding for supply & long-term O&M Households will benefited from high

quality systems. The contractors will be made committed to provide SHS alongwith warranties

and will ensure local physical presence to ensure servicing and repairs The component of the

project would be complemented with a major public awareness-raising campaign

Component 3: Solar Home Systems ($30 million)

By utilizing spare rooftop and other available space on and around public buildings, the

program is expected to create a win-win situation for the public sector, DISCOs, and

electricity consumers by: (i) reducing recurrent expenditure on electricity by GoS, freeing

up budget for other priorities; (ii) providing the DISCOs with cost-effective power during

periods of high air conditioning load, while allowing the payments to be netted off against

outstanding public sector debts; (iii) private sector involvement through third party

contract operating large distributed solar PV installations, thereby reducing costs; and (iv)

improving the supply of affordable power to consumers, without the need for ancillary

transmission investment At least 20 MW of capacity would be installed under this

component, in a phased manner. SED would identify portfolios of candidate sites, and

would liaise with other departments for installation of solar equipment. The portfolios

would be awarded to private sector solar developers for installation under an EPC

contract that includes performance-based provision for O&M or nay other applicable

model. The Project would initially target sites where no export of electricity is required,

but could be expanded to larger sites once an agreement with the DISCO(s) is secured.



groups (iii) Exposure to state of the art solar PV technologies available in developed

countries.



MINUTES OF THE PRE-CDWP MEETING HELD ON 17.4.2018

ANNEXURE 01



format of Planning.commisslollwm be submitted soon,
4. Membet(Energ.~) ~k~d:~b~ut ttte fe8sjbilit'j Stud~ O'f toe proiect' arid ~tatus qf
SiSiteholder>s.'Coos.ultation. sp.on'~or~· reptieo that fe~biiitY ·studY is air.eady beirtg oonducted

by.Workt Banx a!"'!cr'ttm~evoiumes offea3ibilit~ stud)l toroomponent-t have been previoedto
. .

the forum. "Fhe~ further informed that according to Wortti Bank survey. buildings in Karachi

have' hug,e pctemial for solar roof tops, Whereas local rminag,ement has. not -been

approached l{et S,evenvillages. are 'atready soiari:red in rharparkar on pilot basis, however

3D!}mere viilag,es witt be provided wi~h electricity through component- 3, The sponsors are "

3. . AC {Power} briefed the participants about the project and pointed out that the

proposed pC-1 Is' hot acccirct1ng to the ptanning···Comrnissibns format, Scope and cost

eS1ir11ations.n~ecft~ be'elabo~ted. Furthermore i Result:; Based MonitOring (RBM},I¢:!land'"

foreign compofl~nt~shoulo-~ 'i'ncfuded in PC-1. SpOnsor 'repl~d that Pc-1 aoCor<iing,:t~ the ;
,',' '

'\he r:~ftops and' other, ava~1abl~ space on 1d around public sector buildings (~choOl;
lospitals. adrrnnistrative buildings) in Karac' I, ~derabad, and in other districts of' Sindh.
Component-3 is Solar Home 'S~stems to at least 200,000 households in SlncJh~targ_eting

areas, wit})' low or no electricity access in Sindh. Component-4 is Capacity Building &

Technical Assistance activities. to support the design implementation of the program and :to

learn state b' the art solarPv technologie~ in practice in developed countries for electricity

access. Moreover, this component '!Aipports to Energy Department, Government of Sindh

and other relevant entities..

pilot sotar, auction (under NEPRAframework} at a site near Manlhand, district Jarnshoro .

.·Coniponer1t-lJs. 6istiibut~ctS~far which' incliJae~ at least20 MW ordistnbuted sol~rPV or. -. " -:-' '_-. ' ',' , , .

,2'. . . It was. informed that Sindh Solar Ener~~ Pro,ieCt(SSE?) ~th capital cpS! (US $105
minton-} wm be financedb~jhe World Bank 95.:)% and Government of Sindh 4.7% ,whiCh

consists.of four components. Component-1 i~Utility~Scale Solarwnich includes deyelopment

.'.~Iai Parks to support private sector lnvesanent under IPP mode. and ,ulaunc11ingof

Fakistan's first competitive.' bidding for solar power'production.,starting with anjnitial·5({:M\fI.J
, . ' ,'. - -' .- _. - , . -:- _. ~',' - - , .,' '-. - .-: ": '. -,', - -

A Pre COWP-meeting. was held on t7.04.2018 under the chairmanship of

Member tEl'lerg~}. at 1(}:on am in Conference Room, 5th Floor, Energ.y Wing. s&T6uilding,. .

G-5.f2, Islamabad to disCu&~ the sub~<;:t prolec~ .The iis~of participants is attaclied,

, Sindh Solar Enero..vProtect (SSE?}.Subiect:

,
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9. .. Representative from EAD informed ~natWorld Bank is, very. interested in providing

loan for this project but loan should be in .line with nationa~ poiicy and natiqnal interest.

Further all stakeholders, ~usfbe on board. SponS£»'sdarffied that lean for t~e subject project

is for Govt. of Sindh and Govt. o~Sindhwilt repay the loan according!y.

. .

practice througjl a pilotsolar auction on the 50 Mw site, resulting in a new benchmark on

both,process and pricin~ and attracting. private sector inv:estme~t, including foreign dir~

investmenf (FOI). For component-z, there is subStantial expe'n~itufe of 'GoS: against

electrici~. bill pa'tments to DiSCOs.This component win hel~ to reduce mon~hlypa~ments.
, .

made a~nSi electricity bills. 'For comeonent -3, no, grant option is available right now

however if in future an,)(grant opportunity is provided, will be avai~_ed.

-sector buildings if adequate investment protection' and lucrative incentives 'are, offer.ed to

them. For component- 3 ,grant option m3¥ be considered.

8. The sponsors informed that Component-1 is 'ctesignedto put-competmve bidding into

7. ,Representative from AEDB informed Uo,atcomponent-t ne~ds to be jn line with the

,flc~:;, and plans, of the rederaLgovemmel"'; Tr1!E. proiect is not included in the solar P'.

, p$W.Jr ptans as approved b't the Cabinet Cc.nmtttae on. Energ~ (CCOE} and~in.instead 'of

gpinQ,tor toan, involvement of priVate sector may be considered. Forcomponent- 2, loan for

·solarizaiion of PlJblicbuildin~ is not be supported.whereas, phase wise conversi~n onown .

funding basis will' be supported. MoreOver, keePing in .view market developments and

innovative solar PV business. concepts evolvin~ in the private sector, piloting installations

ma~ not-be required. Private sector companieswould bewilling to offer installations at public
o .

ofoany iniection of Power at any VOltagelevel will impact the NTDC's s¥stem & the,impact of

this. project wilt be on both transmission system networks I integrated transmlsslcn ~tiAio!1<s

(N'"'FDC's+ HESCO's). Besides, NTDC being the main stake holder ',of integrated

transmlsslon network has not been taken on board reg,arding safe dispersal of such huge

. electric power (l,e. 400 MW) from the said Project. It is pertinent to mention that existing

HESCO's 132kV·s.~s.temin the vicinity of proposed solar project is not lna capac~ to
evacuate proposed'4'00' MW.

,"

5, - for component 2 of the project , Member <Energy) inquired about the list of buildings
. ~. : .

and theic: connected load which will be switched to solar power, and Whether the Kai:achi

MetrOfOOlitanCorporation has been taken on board or otherwise." He further pointed out that
detailed s~stem design and p}an layout is.missing in the PC...I.He directed that list of villages

which are off-grjd .ma1;{be provided aiong with lesson learnt from previous projects.

6, Regresentative from HESCO infonned that t321<V HESCO's, transmisSion·system is

part of the ihtegrated-transmissi~n network, comprising.500/2:20kV s)tstem of NTDC. In-case
. - . - . . .

. -reqoested to provloe complete copy of .feesibitny srudies including ''Power evacUation ptafi on
<,-.<.- ...~~

.urgent basis,fQrfurthetiprocessing the case for conslderaUQJ:t(:r.f COWP,
.. ,:: .~' -:' -- - , 'r::- -'.:
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mee1ing.ta. discuss the possibility of evacuation oJ power from component -1 (400

MW}of the prcposeo prolect

Aftef''Oetai,led :delibevationi. the foil9wiog oecislons were tak.en:. . ..•.. { .
hI. Detailed Feasibility 'Study of the project including ;a,1I components "Should be

provided. Project will' not be submitted to COWP without furnishing a detailed

feasibility study"and an updated PC-l based on the feasibility.

v. The SPORSOf.'S ma~ also provide replies of obs.ervations. raised in the Working'

paper.and during the meetins.·

vi.· Next meeting;. wUlbe held once the compliance of the decision of Pre-COW?

meeting; is. rece'Ned from ,the sponsors, Moreover, all the' relevant s~akeholdeFs.

including. Nl'DCl, ASOe, Power Division and HES.cO will be invited in the next

.10.

. Decision



PARA WISE REPLIES ON THE OBSERVATIONS RAISED IN WORKING PAPER OF
PRE-CDWP MEETING

ANNEXURE 02



Sent from Mail for Windows 10

I am directed to refer the Pre-CDWP meeting held on 1ih April, 2018 for the
subject project.
2. Please find attached herewith the para wise replies on the observations raised
in the working paper for necessary action please.
Regards,
Iftekhar Ahmed,
Deputy Director (Off-Grid Solar)
Energy Department,
Government of Sindh
02199207144
03332452668

Dear FOlia,

~ 1 attachments (60 KB)

Reply on Pre-CDWP observations 254201B.docx;

iftekhar ahmed
Wed 4/25/2018,320 PM

To: fayub 1212@gmaiLcom <fayub1212(dlgmail.com>
Cc: Mehfooz Qazi <mehfoozkazi@yahoo.com>

REPLIES TO OBSERVATIONS RAISED ON SINDH SOLAR ENERGY PROJECT
(SSEP) FOR PRE-CDWP MEETING HELD ON 17TH APRIL, 2018



Rs. In Rs. In Rs. In
\ Million Million Million

Item

Capital Cost estimates
Capital cost estimates in terms of FEe & Lee are as follows:

Local FEC Total

Scope of the project is to:
a) Develop basic infrastructure at solar parks for at least

400 MW The power generation projects will be
established by IPP. IPPs will be assigned a project
within solar park through competitive bidding as per
NEPRA Regulations Initially 50 Solar PV based power
generation MW project at Manjhand near Khanot Grid
Station, Taluka Manjhand, District Jamshoro will be
auctioned out using NEPRA Regulation with the
technical support of the World Bank Group The World
Bank Group has already experience of Competitive
bidding in various part of the World. Recent examples
was in Argentina, India and Zambia with record
reduction in solar tariff. Bidding process illustration is
enclosed as Annexure A.

b) 20 MW of distributed solar PV on the rooftops and
other available space on and around public-sector
buildings in Karachi and Hyderabad

c) 200,000 households will be provided access to
electricity through standalone solar PV systems

Location:
The project will cover all districts of the province

a Location
b Scope
c Capital Cost estimates
d. Result Based Monitoring.

Commission Format
Planning Commission It is
simply based on the Project
Appraisal Document prepared
by World Bank. The sponsors
are requested to prepare PC-Is
with due diligence in future and
provide the clear scope of work
and capital cost estimates (in
terms of FEC & Lee)

according to the format of

i:/NO• ·ltl:ObSe:~;t:~~:: proposed-::ct:sed-dUnng the Pre :::; ~eet;n~ the foliowingfour
\ PC-I of the project is not sections has been resubmitted in line with Planning

\

PARAWISE REPLY ON OBSERVATIONS RAISED BY MINISTRY OF PLANNING,
DEVELOPMENT AND REFORM, GOVERNMENT OF PAKISTAN FOR PRE-CDWP MEETING

Karachi, dated 25th April, 2018

DAE/Soiarfi 0512016
GOVERNMENT OF SINDH
ENERGY DEPARTMENT

Ph: 02199206448



'--"'-- ..- -'.- -_ ...•-._._ ..._----------_._------_. __ .__._-_._-.- _.-_. _.. .._---_ ..._--------
1. The sponsors may furnish The Tier 1 equipment as per IEC standards duly

detailed specifications, quality, recommended by the Alternative Energy Development Board
type of solar panels, its will strictly be followed for maintaining the quality, efficiency
efficiency, life and how it is and life of systems, and operation under moderate and
suited f matched with the local extreme temperatures as per local climate Further AEDB
ambient temperature and certification regulations 2017 will also be followed during

1
cooling thereof The sponsors execution of the project

.......~~X . _._. glv~ _ ._. ._

sponsors are requested to
provide firm commitment of
funds.

-- ----- ..- ._,----.-----,-_._-_ ...----------_.---_._._--_. -- -_ - .. ---_-_-,_--

1

3. It is mentioned in the PC-I at Commitment letter and AIDE MEMOIRE regarding lending
page 2 that estimated cost of support of World Bank for the project are enclosed. The
the project is US$1 05 million, of proposal of loan approval is in process at WB Board and
which the World Bank share is expected by end of July.
$100 million, and Government Negotiations on IDA credit is underway through Economic
of Sindh share is $5 million. The Affairs Division (Copy of letter is enclosed)

---- _ --.---.-.-- --'-'---'-"-'--------+------
Distributed Solar 825.00 19250 2750.00
...--.---.-- ...---.-- ---..-.-.-f---._.-- ----

~:~a:n:~71-::;:::~: \~_9~ 0__ 2~~_~__~ 3_~0_0_~0_

& Capacity Building 0 00 550 00 550.00
- -- - - --- --------

Total I 4895.21 6545.00 11440.21

Utility-Scale Solar

2 ii) The cost of the project is The project is proposed on Feasibility Studies carried out for
approx. Rs 114 billion which solar dissemination. The copies of the following studies are
should be based on feasibility enclosed:
study. The sponsors are I. 50 MW Solar excluding Grid interconnection study,
requested to provide copy of which will be carried out in collaboration with HESCO
feasibility study of the project Sindh Energy Department is proposing a framework
duly validated by the third party approach for this Project, considering its large size in

terms of financinq, and the five-year implementation
period. This IS very standard for other projects
financed by multilateral development banks

II. Demand for Distributed Renewable Energy
Generation in Pakistan carried out in June, 16 by the
World Bank Group

III. Internal Feasibility for Solar Home Systems by Energy
Department

115.50 0 00 115 50
- -_- ._.. _-_"_-_- _---- -'-'_'-_.

2640.00 176000 4400.00

1546 0.00 1546Contingencies
Third party monitoring
(1%)

-~::r~::-:{:~9~~fcri~~33--~O:O?----=J~2]3 _--

Equipment 17.55 000 17.55.---,---_ ... _.._---- .__ ---
Purchase of Vehicles 22.65 0.00 22.65
-.-'-'_--.-.-....-..--.---..-.---....--.-..-- ----...-- .....-------------1
Operating Expenses 136 72 000 136.72

.----- -------



...,

.)

are

22.65 0.00-_ .._--- _. -,...--- ..-----
13672 0.00

22.65
Purchase of
Vehicles

_---_-- -- - _- --_--_-------_- -----_-
Operating Expenses

.... . __._._....._.__..__.__. .._.._ _.'L'- -'-- -'-- --'- --'_·

Million Million Million
------"--- "---- ._-- -- -_-_ ---_._ .. .._-- -_-_-
Salaries of PMU
Staff 132.33 000 13233

---- -_-_.-- .- .--

Purchase of Office
Equipment 17 55 000 17 55

.- --

components.
detailed workout
component may
provided.

Moreover,
of each
also be

-------_._ .._------,----,- -.-----_-- _", -- - ,._-_,,--.-.,,-----_,-,- .- -------_ ..... _ ..._- "_'_"

Capital cost estimates may be Capital cost estimates with clear Local and Foreign
provided in detail with clear detailed as follows

r----------r-------r--------,-------,
identification of Local and _~o~~~ ~_~c:; \ To~a_I__
Foreign Exchange Item Rs. In Rs. In Rs. In

_... ~.'-------L-----L--------'------~
6 The sponsors have allocated The Scope of the project is spread over the entire Sindh

an amount of Rs 136 718 province including remote areas and urban cities Cost
million for operating expenses estimates are based on previous project experience. This
including POL, stationary, rent includes project staff salaries which are proposed to be based
etc The sponsors may provide on Standard Pay Package notified by Finance Department,
basis of cost estimates along Government of Sindh vide No. FD (SR-III)5-29/2008(A) dated
with justification. 21st September, 2017 Other costs include purchase of Office

Equipment which is mandatory for establishment of dedicated
office for the project, operating expenses of the office and
purchase of few mandatory field vehicles for smooth
execution of the field activities/surveys/field visits.
The POL, stationary, expenses will be as per standard rates
notified by Finance Department from time to time.

each of 100 kWhikWp
W

1075 GWh43GWh

136.72

7

400 MW (total
utility-scale)
- ". --_-- . -._ - .. -- -- - ._
420 MW (total
installed
under
Components
1 and 2)
- --. _-_- --_-- _.__ ._-_"_ --_"
200000 SHS

Tilted Annual Production
Irradiation Production Total 25

Years
2,000 32 GWh 750 GWh
kWh/kWp
2,250 90 GWh 2,109 GWh
kWh/kWp
2,25U 716 GWh 16,875 GWh
kWh/kWp ,
--_. -.~-.-- -.~------.- -- _.-_---_-- __ .---- - -------_-._-- --_ I

(see above) 748 GWh 17,625 GWh i

50 MW (pilot
utility-scale)

detailed/comprehensive
technical parameters so that
this project may operate
successfully on sustainable
basis

2,250

5. The sponsors have not clarified Capacity
that how much GWh will be
saved through implementation
of the proposed project. 20 MW

(distributed)



4

obtaining approval/No Objection Certificate from SEPA. Since
the scope of the project is related to solar dissemination to
mitigate the climate change hazards therefore no major
environmental issues are expected

project has been carried out or
not? The sponsors may provide
the status of EIA study, Further,
the sponsors are expected to
clear the EIA report from
relevant EPA, followed by its
NOC

Detailed workout of each component is enclosed at Annexure
G.

550.00550.000.00

3300.00
Solar Home
Systems 990.0 23100
-.-- .---.------------ ------- ..i--. -----f------l
Technical
Assistance &
Capacity Building
f----------------.----- .-- -.---- - - --- -----
Total 4895.21 6545.00 11440.21

---------- --_.__._-----_._._-- -_._-_._-.._------------ --p-----_._----- ------- --_._---------,.-
Contingencies 15.46 0_00 15.46
f---------------. ---------- ------.-------+-------
Third party

_m_on~~rin_§._(_!!~)__ ~' _11_5.:_50 0.00 115.50
Utility-Scale Solar 2640.00 1760.00 4400.00
- ..- - -.------------- ._-------- _._----------
Distributed Solar . 825 00 1925.0 2750 00

10.

I

-- -----._ -------------- _. -------- -- -- --. ----- --------
An amount of Rs.22.65 million 4 field vehicles are proposed for smooth execution of filed
has been allocated for activities/surveys/field visits involved in the project in remote
purchase of 4 vehicles and 2 areas of thar desert in the east side and kerthar mountain
motorcycles .Moreover, Rs 1 5 ranges in the west side near border of Sindh with Balochistan
million has been allocated for The project sites comprise of mostly off-road areas where
Insurance of 6 vehicles The travelling through ordinary vehicle is not an option.
sponsors are requested to In Sindh, it is made mandatory by the Government to get the
justify the amount of insurance assets insured by the Sindh Insurance Company Ltd., Hence,
for 6 vehicles as there are only an amount of Rs. 1.5 million is proposed for insurance of 4
4 vehicles and also number of vehicles and 2 motorbikes.
vehicles.

_-_-------_. --_- ----_" ----- -_" -_.. _-_-_ .. ---"_ -._._ _- _-_------------
An amount of Rs 4.40 million Basic infrastructure at solar parks will be developed through
has been allocated for Utility this project for at least 400 MW The power generation
Store Solar component in which projects will be established by IPP. IPPs will be assigned a
50 MW project will be project within solar park through competitive bidding as per
developed at Manjhand. NEPRA Regulations The map of pt 50 MW solar project site
However, no details of 50 MW alongwith coordinates is enclosed.
power project regarding its The power evacuation plan and Grid Station interconnections
evacuation plan, grid station with HESCO will be finalized with HESCO authorities based
(132 kV or 220 kV), on the Grid data assumptions
interconnection with concerned \
DISCO and land for the project \
are not given in the PC-I. The
sponsors are requested tOL

- ----- ..-.-----.-- .----.---------- ---------.----.-----------. ..-..--------.-...---------.---------------1
The sponsors have not The EIA study report in compliance with the WB regulations
mentioned In the project and SEPA requirement has been prepared and is in approval
document that EIA study for the process with SEPA. The project will be executed after

8
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The Project builds on an increasing body of evidence for how
to best facilitate private sector investment and ensure
sustainability, drawing on lessons learned in Pakistan and
internationally. These include the following:

• Facilitating private sector involvement. Strategically
utilizing public funding to leverage private sector
investment and expertise is central to this Project. This
lies at the heart of the concept of Solar Parks and
shared infrastructure, where a relatively small amount
of public investment can help to de-risk project
development, resulting in low tariffs under solar power
auctions This has already been demonstrated in
WBG-financed projects in Argentina, India and
Zambia For off-grid electricity access, private sector
involvement helps minimize up-front public financing
requirements, helps ensure that households get the
services they desire, and leads to better long-term
outcomes

has been

internal adjustment. Moreover,
the sponsors may provide the
justification of this amount and
training details for the project.

..---_.- _----------------------- .,__ .._-- -_-----_-- ------ -.- -.-----
In addition to above the The projects developed by IPPs are based on unsolicited sites \
sponsors may provide the without any competitive bidding The regulator announced the
following information; competitive bidding in january, 2017 but the enabling
a. Lessons Learnt and environment has not been created since last one and a half
Incorporated in Design of the year. Whereas in international practices of competitive bidding
Project drastically reduced the solar tariff

Technical Assistance and based on renewable energy resources available. There is no
capacity Building component any smart grid operating in Pakistan and the services will be
that includes training of Sindh hired from market based on international practices The
Energy Department, component will also include foreign trainings of project staff on
consultancy services etc. It may need bases. The amount selected is based on other similar
be brought out that these will be WB-financed projects and can be adjusted during
hired from the market or implementation if it is found to be in excess of need
deputed on the project by

\ 13~_.

11. An amount of Rs.2 75 million The feasibility study titled "Demand for Distributed Renewable
has been allocated for Energy Generation in Pakistan" has been carried out in June,
Distributed solar component 16 by the World Bank Group The study suggests the potential
and Rs.3.30 million for Solar of 84 MW solar potential in major hospitals and public
Home Systems without any buildings having an available space of 1057300 sq. meters
details and justification. The (Copy enclosed).
sponsors are requested to
provide the same

._._-----_- ._-------,_------_ ...,------ -----,-_ ..-.---- _---_._ ----,--,---------------------.-----~ ..------.--
12 An amount of Rs 550 00 million A substantial proportion of Component 4 will be obtained from

provide the details and justify
the same.

for the market, for the development of mini micro and smart gridallocated

\

\_
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Alternative Energy,

under
project
Office

--- -- ------- r-----:-----:----
with Proposed Justification

the additional
requirement
_._--_-----_---_---- .__ .-.--- -_- ...---
Existing Office
Accommodation is
insufficient for housing
the project staff as well

~~~he regular staff o~ I

1 Office
Accommodation,

---
Office
accommodation is Accommodation,
available for housing
existing staff of the
Directorate of

for
Executing Agency

Input! ExistingSr No Facility!
Services

c Existing Facilities:

vehicles
----- -- ------------ - - ----------- - -- ---- -- -------- - --- -- -- - --- _--- -- - ---

1 Toyota Hilux 1 No as pool vehicle and is Toyota Fortuner 4 field vehicles are proposed for
Vigo MT dedicated to other wind and 1 No , smooth execution of filed

solar power projects being Toyota Hilux activities/surveys/field visits
executed under IPP and Revo 3 Nos. involved in the project in remote
Annual Development areas of thar desert in the east
Program side and kerthar mountain

ranges in the west side near
border of Sindh with
Balochistan. The project sites
comprise of mostly off-road
areas where travelling through
ordinary vehicle is not an option.

additionalforJustifications
requirement

o Requirement of Vehicles:
'S-r - --Make----a-n-d- existing owned-b-y--t--h-e~-Requirem-ent

of Executing Agency under the project

----.-- S-~;DJi~-~b-jjjty--~To&l'i Th~r~ -i~ -c-~~~~--;:~-amo~g\

policymakers in Pakistan in ensuring that interventions
are commercially and technically sustainable over the
lonq-terrn The experience with distributed and off-grid
solar generation so far is poor, with public sector
installations often having with no O&M plan in place,
leading to rapid deterioration of performance and
eventually failure Ensuring long-term O&M is central
to this Project and is reflected in each of the
components Iri Component 1 through the annual fee
paid to SED for developing and maintaining the Solar
Park assets, and through private sector ownership of
the solar power plants; in Component 2 by putting in
place a performance-based O&M contract, and
establishing a revenue-generating model to cover
long-term O&M, and in Component 3 through private
sector delivery and the alignment of incentive
structures to ensure a long-term presence in target
communities.



- -
Smartphones

--_,_--_ ..

For on site progress
reporting at ADP
Progress Dashboard

Solar System \ As standby power
with Battery \ system for office \
Backup 10KVA Accommodation

. ----_.--. -_-----_,-- ,_ .. -_-

online
with
team

outside

For
communication
World Bank
housed
Pakistan

CISCO
Communication
System

Switches, internet network within
Wiring, wifi the project office
routers etc)._ .-.-.----~-, --_.'''''','-'_'-- --- --_.__ ._-,---_.-

PABX, Phone For creating telephone
Sets, wiring and network within the
accessories project office

(Server,
-_._-

LAN

_ .. _- - -. -- -- -
Laptop (11 Nos) Dedicated Laptops will

be needed for executive '\
officers working on the
£r?Le~~. I
For creating internal'

Needed for supporting
staff accounts and
admin assistants.

Personal
Computers with
LCD Display and
Printer Laser (3
Nos)

Copier••--heav~~.-Dedlca~-d-C~Pi~~Will
duty all in one (2 be needed for the
Nos) project These copiers

will also serve as central
printers connected with
LAN.

l

2

Sr
No
1

d Ownership of project assets after completion

6

5

4. Fax Machine (1
No)

3. Computers with
Printers (4 Nos)

\

necessary
equipment

-_._-----_ ..---------.---- ---------------
2. Copier (1 No) In use of DAE

office

_::~~:~';~;yn a~inone ~::n:~~~i~t~g~:CY ib: ~~~t:::::ctiS 25ye)
(2 Nos) DirectorateofAlternativeand regularmonitorin~-1

Energy will be needed after
I completion of the project

--Personal· Computers with I Executing Agency i.e Life of proJectls25-years·-
LCD Display and Printer Directorate of Alternative \ and regular rnonitorinq
Laser (3 Nos) Energy will be needed after

completion of the project.
-- --- - - - - - - . - - - - - ---_ --- -~-

7
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Mitigation Measures, For the three Components, mitigation measures will include tree plantation,
evaluation of structural integrity of the PCRs, mandatory compliance with environmental code of
practices (covering waste, fuels and hazardous goods, water, drainage, soil, erosion, soil
management, etc), strict adherence to working timings, and preparation of site specific waste and

..-
Overall

Moderate
Not applicable

\ Moderate

f- 7. Environmental and social._-_--_----_.--_._._-_ .._---
8 Stakeholdersr--·..---·..---·--- ..- .....-.
9. Others

.-~-.--- -- ..~
Substantial
Moderate

._._- ._-_ .._- ...--

Moderate

Moderate
_-. - _.__ . -- ---_._,"_ -__ ._---- _,--- _- .._ -- ----_-_---- -- - --

2. Macroeconomic Moderate-._- ----._-- ---_. -- -_. -" ----._-- -. ,,-.- ..-----.~ ..-- .

3. Sector strategies and policies Moderate
.----.--.--.-~----.--.----.---------.-.-------.--.-.

4. Technical design of the project Moderate- ..... _.._._.- .__ .._-_...
5. Institutional capacity for implementation and

sustain ability
1--------_.....:......._-_._ ..------

6. Fiduciary

1. Political and governance

._ ......- _ ....-- .------------,
Rating

r-------c:------ ..--.--.------ ..--.-
Risk Categories

Summary of risk rating:

-- _.

Smartphones
_.._ ..

7.

6.
f------t---:c-.......,......--..- ---.~- ---- -..--- -..-- .-..-

CISCO Communication Executing Agency i.e.
System Directorate of Alternative

Energy

e. Risks and mitigation measures.
The Overall Risk associated with the Project is assessed as moderate. The various risks related
to the Project were assessed through the Systematic Operations Risk..Rating Tool (SORT) as per
table below. Risks rated as substantial and pertinent mitigation actions are described below.

PABX, Phone Sets, wiring
and accessories

5.

Wiring, wifi routers etc)
(Server,LAN4.

Life of project is 25 years
and regular monitoring
will be needed after \
completion of the project._ ..- ------::. ----_ ..._-_.- ._... - _ ..__ ...

8. Solar System with Battery Executing Agency i.e. Life of project is 25 years
Backup 10KVA Directorate of Alternative and regular monitoring

Energy \ will be needed after

~.__......__ ..._...._....._.... .._.._ . ....._....... ......~ ..__......._....._.~?..~~i~ti?~_of ~~ ....p~91~~~:_

..-
Executing Agency I.e.
Directorate of Alternative
Energy

Laptop (11 Nos)

Executing Agency i e
Directorate of Alternative
Energy

3.
~~r:~~:i~a~e-~g:I~~:n~~\':e\ ~~~-O~~~~}I:~ti~~~i~;~~: 1\,
Energy will be needed after

completion of the project.
SWitc-he-s-,-+---ExecutingAgency i.e. Life of project is-25 years !

Directorate of Alternative and regular monitoring
Energy will be needed after

completion of the project.
- - -- --,- .---~------------

Life of project is 25 years
and regular monitoring
will be needed after \
completion of the project. \
Life of project is 25 years .
and regular monitoring \
will be needed after I

completion of the project. I
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IV Access to
Green energy will

Imiti~~~~ ...__ . ~h~ _

The project
accounts a total
budget of Rs.
11440.21
Million i.e. Rs.
440.21 Million
as Local and
Rs. 11000.0
Million as FEC

from irnporte.i
fossil fuels, and__. ._._..__. . J real.ize the

Output Outcome ---_"_.. .-
Baseline Targets afterI Indicator completion of

t
project

~:~erati~;~;~ur~ ·~h-e-~·:p~~;~~~-dO; -~~~~~~~~d~Wili ~f ele~;~~ti:iO~o

connected not have access be benefited 200000
electricity and 43 to electricity with solar home households in
GWh/Anum (Report on systems and will rural areas will
generation of stand National Action receive cheap, improve SOCIO-
alone based Plan Sustainable sustainable economic
electricity Energy for All, source of activities within

January 2018 by electricity. the community
UNDP and 420 MW will be and improve the
Ministry of I connected with living standards
Planning the Grid this will II. Improve
Development & generate 17625 the literacy rate in
Reform, Govt. of GWh over 25 rural areas.
Pakistan) years. iii. and will
II. Reduction save cost of grid
of average cost of construction in
generation, those rural
diversify away villages

Targeted
Impact

Input

g The RBM indicator provided by the sponsors is lacking in many aspects. The sponsors may
provide the RBM indicator for the project worked out on the basis of energy generated in kwh and
financial returns in million rupees

f. Implementation arrangement (implemented through ICB or EPC etc)
The project will be implemented through a dedicated Project Management Unit Under each
component International Competitive Bidding (ICB) procedures will be followed under prevailing
bidding rules/regulations/procedures

traffic management plans. Noise quality will be maintained with the permissible limits by using noise
abatement devises and barriers, and high noise activities would be restricted to normal working
hours only. It will be ensured that waste from construction activities is not released into any surface
or groundwater source. Special care will be taken to keep fuels, lubricants and chemical in specially
designated areas to avoid soil contamination The World Bank Group's EHS guidelines will be
implemented. Land may be required on a temporary or small-scale basis and to facilitate this an
RPF has been prepared. RAPs will be prepared to ensure that people are compensated where
required. Screening will also be undertaken for impacts on old buildings. Labor issues will be
stringently monitored by the Project and contracts will include specific clauses for compliance with
Pakistan's labor laws. In case the buildings selected for distributed solar power generation are
protected under the Sindh Cultural Heritage Act of 1994, a Physical Cultural Resources (PCR)
Management Plan will be prepared for such subprojects in accordance with OP 4.11 and the Sindh
Cultural He ritage Act of 1994



IO

climate change
effects.
v.
vi. Will
establish 1st
Solar Auction
practice in
Pakistan, to
reduce the!
basket price of I

electr:_I~_: 1

_. ----.-.--.--~.--------

conservation
benefits of
transitioning to
renewable
Sources of
electricity

climate change,
air pollution, and
water

-,--.~-.-------_ ._---------------------- .. ---- _,_

- ----------------- ---------------- ---------------------_. __ .._-_ ..._----------- -------_.__ ._----_ ..._----. --..- --------- -- .. ----_ .._----



3. Feasibility of Solar Home Systems in Sindh [Component 3]

2. Feasibility of Distributed Solar in Sindh [Component 2]

1. Executive Summary of Feasibility Report of 50 MW Utility-Scale Solar Project
[Component 1] & Soft Copies of Feasibility Study Reports are enclosed as
CO

FEASIBILITY STUDIES OF COMPONENT 1, COMPONENT 2 AND COMPONENT 3
OF SINDH SOLAR ENERGY PROJECT

ANNEXURE 03



Sent from Mail for Windows 10

Iftekhar Ahmed,
Deputy Director,
Energy Department,
Government of Sindh
02199207144
03332452668

Dear Fozia,
Assalam 0 Alaikum,
I am directed to submit the attached Feasibilities of Sindh Solar Energy Project for your kind
consideration please.
Regards,

@ 4 attachments (5 MB)

FS-Annex_SSEP _Component-l-Cover _21May2018.pdf; FS-Annex SSEP Component-? 21May201B_pdf; FS­
Annex_SSEP _Component-3_21 May20 1B pdf; FS-Main SSEP 21 May?018v If

Feasibility Studies Sindh Solar Energy Program

iftekhar ahmed
Tue 5/22-12018, 10:53 AM

To: fayub1212@gmail.com <fayub1212@gmail.com>
Cc: Mehfooz Qazi <mehfoozkazi@yahoo.com>



May 2018

Sindh. Solar Energy Project:
ANNEX 1-Feasibility of 50 MW Utility­
Scale Solar Project [Component JJ



Page I 21

The most significant factors in preparation of the financial model are the debt financing
conditions, resource potential, equipment performance, yield assessment and the
corresponding tariff. To account for uncertainties in thesf' pararne ter s though yield
values at P(SO) were taken for comparison of various technologies, post
equipment/technology selection an uncertainty analysis was conducted computing

The financial calculations of the base case result in a tariff for the generated electricity
supplied to the national grid for the first ten (10) years as 6.5121 PKR/kWh, (6.2020
US€)whereas 2.7670 PKR/kWh (2.6352 US€/kWh) for the remaining fifteen (15) years.
The project financing structure is assumed to be on a seventy-five twenty-five debt
equity ratio (75:25) with the total project cost being $40,701,984. The financial analysis
is based on an IRRof seventeen percent (17%) resulting in a payback period of 10 years.

System simulations for yield analysis of the selected technologies for the base case
show that the power project generates up to 108317 MWh/year of electricity over the
project life cycle of twenty five (25) years. The P(90}, P(75) and P(SO) figures are
103426,105755 and 108317 MWh/year respectively. To allow for uncertainty in the
solar resource (irradiation), equipment performance and power generation modelling
the P(SO)yield output numbers have been used for the base case.

After having duly modelled and conducted simulations of all available modules and
technologies, for fixed tilt, single axis and dual axis rotation mounting systems
respectively, the thin film [Cd'Te] panel technology has been selected for the base case
with fixed tilt mounting structures, in view of its optimum comparative performance

The project is located at 2SQ46'18.6S"N 68"15'10 96"F encompassing an area of
approximately two hundred fifty (250) Acres within the designated Solar Park atTaluka
Manjhand, Jamshoro Sindh. It is one of SOMW projects in the Park cumulatively adding
up to 1 GW. The Solar Park is the first of its kind initiated by the Sindh Government.

The analysis of prevailing and collected data reveal that the conditions on ground
including but not limited to solar resource (irradiation), road access, security, proximity
to grid with capacity for evacuation of power, geological surroundings and
environment are suitable for development of such a MW scale solar PV power project.
Whereas the numerous site visits, topographic survey and geo-technical investigations
conducted further confirm the hypothesis

The objective of this study is to assessthe feasibility of developing a 50 MWp ground­
mounted solar PV facility (Project) at a suitable location within the designated solar
park at Taluka Manjhand, Jamshoro, Sindh.
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Detailed Feasibility Study report of 50 MW Solar Power Project
is enclosed as CD_

The designated Solar Park will be very beneficial to the people of Sindh, Pakistan
receiving more power from one of the most economical sources of power generation
today.

The project time plan is aggressive. The main risks for the time plan are delays for
necessary approvals in the design phase and the delivery time for the equipment
including the high voltage Substation. The construction of the solar field itself is not
critical as the site is ideal for installation and can be ready with minimal land works.

Taking into the different mounting possibilities the fixed installation shall be
implemented as it has the least capital and operational risks. The tracking devices
require more maintenance due to their moving parts, whereas the additional yield
does not offset the associated incremental costs. It is recommended to develop small
areas of MW scale parks with tracking systems, so that experience with this technology
can be gathered and used to decide if tracking systems should be considered in future
PV park developments- in Pakistan.

P(SO),P(7S} and P(90} values, while P(7S) yield value was selected given the long term
irradiation uncertainties and possible annual fluctuations.
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Sindh Solar Energy Project:
ANNEX 2 - Feasibility of Distributed Solar
in Sindh [Component 2J



:>I'1.1.1J.J.;)3TOHd'V

I\IOLL)(}(lO~J.NIOR

°Ut?lS!)(Ed1I!UO!lB.ldUJ~A1!J!J)JJld]0UIlO]lS0J
-lSB;)1t?auicoaq01posjodS!JBIOSS.lBdAM~~lst?1::lLJ1.l:dAOSlIO!I:JIlP3.1isoo31111I1!A\put?'A73J;.J1I33Iq~M;)1I;).I)0
SUUOjroqtoput?.lBloSqrosqa01IB!11ld10dJJ)EdJ~If:JIlUlseqAJ1UIl0;);)ql'.lJA:dMOH·.Ie]osP:dIlE1SlI!Al!JedEJ
JeloS3Ie:JS-A1!I!ln]0MlAJOtt1I1!M')d)(JELLIdlj1ldlUJ01(Sddl)SJ3JIlpOJd.IJi\\odiuapucdopu:JOPdS3)t?A!.ld
pJ'Be.ll10JlIdseq1U3UIU.ldlloildlp'S!ljlilll!Z!ll'BOJd~·SlIO!SS!U1:dsP.'3JsnoqU;)J.I~d:Jnp:-J.ISt?IldMSES13n]I!SSO)
pouoduulI0JJUdpU3d3Ps.AJlllnOJJl[lJSed.l:);~pII!AIIC!lll;1]odsupjo;1ilp.llIP.API~7l1l!'1EJ.·uO!IEJOIJ!lIdP..I'iJOd'i5
S)!)0llnsd.leSt?AIU!l?lll'.lEIOS1311!pnpll!'JP.!11l:-J10ciC·I}I),\il.lJlIdJlqE-\IJlIJ.I11IP.JUIU'ilISsP.qlIP.]S!)(P.d

·uels!)(edU!llidUIAOldJp.It?loSpemquisip.10)le!]UJ10d]Ll1D!J!U'i3!SESIJ.ldlll'Sld)(JP.UI1t?!.I1SI1PU!
pUEIE!J.ldUiUlOJ'IU!lUJP!SJ.I'Bu!puods;w():)punUO!lUZ!lmq.lI1)OJJp.d]SBjJLJlU:dA!!)·Sd!]!Jp.dEJMlAJ0101
M)(Il(l!MsuounouddeJ!P.lI0A010qd.lEIOSPJll1q!.I]SIPPUEdouoo.i,(qpoonpo.rdS!'\I!JedBJ.IEIOS)Ouourod
lUUJ!J!u'Blst?'SJ1t?lSPJ1!Uf):dqlPUE'UedEr'AUEllU;)!)SP.LJJIlS'S]J)(.IP.LlI.IBloSP::ldO!JAJpJ.lOllIq1!MSJ!.lJUI10J
u]·JJll!AOJdqErund'JIldIEMEl[E8U!)(.IEd.lEloSllllUV.JP!lmoJql.10SdU!JU();)JLJlLI!LJ1!MlIJ)(p.lJJPun
°SlJ;)f0.ldpasaq-punors'.IJ'B.lt?101PJ}!lll'lAI!JP.UI!.ldlIJJqSELJ;)lP.p01lIeIS!)(Bd1I!iuoiudojcxop.It?loS

·iJLlIJLlI~li~ijI~lIl)!]IPPB'ilLllpu;xlpueIIlJSS;)JJIlSS!
LUp..I'1l0.id311lJ!S.lE3A3.111]I1JU!dnPJIP.JSJq(ElliJIlC!·iJlI!U.lP.;)!LlOSS::l1.loJNIOlle0)lel]lIdlOddlqullHlIU"ld)(!1
dlll01uosuedurooU!MOI]d5i\ldlP..lJq!IJPS!ldi1.1P.ldll.L·S.leJAJII!.).IdAO;\]!;WdlDPJlIl~lSU!l~lAJOLJOp'B.lElU
l(l!M's'ilU!PI!nqJ01:JdSJ!lqnduo'i3U!SI1JOj;):JU!AO.ldllpU!SLI!lLlP..I'6oJd.IV-loSpJ1I1q!.I)S!PP.J]B!l!U!01posodord
S!'aU!Jueu!J~UP.9PJ.l0M'(pa!OJddl(1.10'd3SS)pJrO.ldA'B.ldU3.IV-loSlIPll!SoqijoLruauoduroj.ldplin

·SdIlSS!11D!l!J:).10roqumuB0]SdSLlOdS;).1Idlldl
-lI71!lIdpllIOJd0]PdPUd]U!S!'SSdJO.ldIBllo.lddt?P:l!O.lJ:lqlJo).IBdSE]110fXl!.1.I1D'.<PIl]S'\1'llq!SE3jIB!]IU!S!llJ.



Figure I: Solar Resource Map ofPuklstan (Source: AE{)R)
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For the promotion of distributed solar in Pakistan, regulation was introduced in September 2015 to
incentivize distributed solar. The policy mandates all distribution companies to connect distributed
generation to the grid and lays out certain provisions for the installation and execution of distributed
systems. Despite the immense potential illustrated by Figure 1. by the end 01'2017. around 8 MW oflicensed
distributed solar had been installed in Pakistan.

Pakistan has very substantial solar resource potential. in particular in the south and west of the country
where the average resource is over 4.5 kWh/k Wp/day. Figure I illusrratcs the levels of solar radiation across
Pakistan. The resource maps, val idated with data from nine ground-based measurement stations, were
published in March 2017 under a World Bank technical assistance project under a global initiative of the
Energy Sector Management Assistance Program ("'ESMAP").

C. Distributed Solar in Pakistan
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Any comparison of investment over time needs to take account of falling PY costs -- $1 invested in 2017
bought considerably more solar PY generating capacity than it did at the start of the decade. In 20 10, the
average cost per Watt of a residential PY system in Germany was $3.90, but by the end of 20 17 it had fallen
57% to $1.68. In Australia, the dec! ine was even more pronounced. A 4k W PY system cost an average of
$6.40 per Watt in 20 10, yet by the end of 20 17 it had plummeted 7S'Yo tojList$1 .4·0per Watt.

Investment in small-scale solar projects of less than 1MW capacity increased by $6.3 billion in 2017. An
estimated $49.4 billion was spent building about 28GW of such power plants. This dollar value was up
15% on the $43.1 billion invested the year before. Nevertheless. this was a considerably smaller amount
than in years prior to that -- between 2010 and 20 IS. the average i11\ csicd in small-scale rcnewables was
$63 billion a year. with a peak 01'$75.2 billion in 2011 (as illustrated in Figure 2).

Each of the top six countries listed in Figure 3, with the exception of China, has achieved commercial PY
'socket parity' (where commercial rooftop solar electricity is cheaper than electricity from the grid), and
two (Australia and Germany) have attained 'residential" Pv socket parity. Such low costs mean markets
are better able to withstand subsidy cuts. In Australia, for example, when installers were faced with reduced
support, they were able to lower their prices to maintain sales.

Figure 3: SMALL DISTRIBUTED CAI)ACITY INVESTMENT BY COUNTRJ', 2017, AND GROWTH ON 2016,
SBN

GrO',,"/Th

China 19.6 396%

Uniled Slates -12%

Japan ·38(~c

Australia 1.5 18'~'o

Gerrnany 1.4 4%:

India , 1 0'·.c

Korea (Republic) 0.7 ·1~)~<.,

Netherlands 0.6 -17~'o

Pakistan 0.5 ·10%.

Franc!? 0.5 40%
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•
Set specific targets for distributed solar capacity, as in India and Japan .
Set distributed solar size ranges and limits. India set limits for a solar PV svstcm size to be in the range
of I kW to 1 MW. A cap on~the system size is also specified in the range ~)1XO10 100% of a facility's

•
e.;«; ~)OI.:J1 !~OliCY

Key Lessons Learned

Following are key lessons and features from these five countries which can help inform the policy and
strategy for accelerating the installation of distributed solar in Pakistan:

Japan had an early lead in the solar PV technology market. In 1994, subsidies for solar systems were
available for 50% of the system cost. These incentives were gradually reduced to 33% in 1999. As a result,
over 250,000 residential PV systems were set up and increased the cumulative solar PV capacity from 43.3
MW (1994) to 1,422 MW (1999) 13. The country has set a target of 64 GW of solar PV by 2030. In 2012,
Japan introduced a FiT scheme. This led to an increase in solar PV installation and added significant PV
capacity across all consumer segments. As a result, installed PV capacity in Japan increased from 3.81 GW
in 2012 to 8.55 GW in 2013.
Up untilmid-2014, a total of 10.5 GW of new PV capacity was installed. Cumulative rooftop capacity stood
at 16.3 GW out of23.3GW total solar PV installed in 201,1.

J:'{,n"

China has the world's largest PV market. with almost 46"'n or the global solar PV capacity. As of 20 16, it
had an installed PV capacity of 77.4 GW. The rapid growth in China s solar sector has been the result of
the government's declaration that any projects operational by June 30, ~OI6 would be eligible for a FiT rate
of roughly 15 US cents/k Who Projects completed after this date would recei ve a lower FiT rate. This led to
a significantly high capacity addition in 2015. According to the National Energy Administration, the
country aims to add over 110 GW in solar PV in the period of 20]6-2020. The FiT incentives that led to
the boom in the Chinese solar market were especially tailored to include distributed generation. FLII1her
enablers to the growth of the solar market included low cost materials and human resources, an increased
electricity tariff and soft loans provided by state-owned Chinese banks.

Germany promotes the "Self-Consumption" model for distributed solar to achieve greater growth in the
national solar market. The government has also promoted a multi-owner/investor scheme in which many
users own or invest in a single rooftop project, such as for multifamily apartment buildings (MASs).

A key to Germany's successful solar market is its pre-defined and streamlined pcrmutmg process for
standardized solar systems. In addition, local permits and inspections arc not required for residential
distributed solar installations. There are also no permit fees for small residential distributed solar systems.

Germany has one of the world' s largest solar PV markets, with 42 (; W 0 ['insiallcd capacit Yand an annual
growth of 2.4 to 2.6 GW in the installed capacity until the target 0(":,\2 (JW is achieved 11. Nearlv 65(~/oof
Germany's solar PV capacity comes from distributed solar. Germany's rooftop solar development is
primarily led by the national RES Act and its amendments (also known as the EEG Act). The RES Act
highlights the key market driving policies, which include legislation on FiT, Feed-in-Premium (FiP) and
market tendering. The country has set RE targets of 40%-45% bv 2025 to 55'%-60'>';;,bv 2035. A final target
is set for an increase to 80% by 2050 (150-200 GW).' . ~
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RESCO model can also be applied in conjunction with a net-metering scheme. In this case, the RESCO
owns the distributed solar asset and transacts with banks, r:pc firms and the ut iIity. The bui Iding owner
enters into a PPA with the RESCO and consumes the solar power generated by the distributed solar system.
Any excess solar generation is netted with the electricity consumpuon Irom the grid. An example of this
are the utility assisted businesses, offering a solution to high distributed solar adoption costs, which are
prevalent in the United States.

to the building owner(s). This scheme allows building owners to create revenue from roof space without
being associated with any bank or electric uti Iity transactions. The 5 M W rooftop solar program III

Gandhinagar, India is an example of the rooftop-Ieasing/RESCO model under a FiT scheme.
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• Lack of skilled technicians. 1\ large pool of capable technicians will be needed to handle a major
growth in the RSPV market.

• Lack of knowledge on impact of distributed solar on the local and central grid is not well
understood.

• Consumer Perception: There is a general lack or information about distributed solar systems.
current policies. their costs and benefits, financing opuuns. buxincss models, and technical
considerations. Perceptions of consumers including perceived risks of distributed solar adoption.

Technic':)l (~.JP~,)CICY and AVV.::JreJ7~SS 0'- Discr,bufp.c} .)01.:.11 5_vsrpnl~

• Lack of incentives: Non-availability of financial incentives. such as VAT exemption or investment
initiatives as many other countries have used, does not encourage distributed solar systems. No business
models that can be used to incentivize financing in the sector.

• Nascent EPC industry: Not all EPCs are financially and technically competent. Many EPCs are
relatively new firms and have weak balance sheets. Consequently, they may not qualify for finance

• Short loan tenures. As some distributed systems. particularly in the industrial sector, have longer
payback periods, long-term debt is needed.

• High systems operation fee: For small-scale RSPV systems (between 1() to 250 kW), the system
operation fee could potentially limit investment.

Fin ,/ nr.I:1 I ;'111d r:-I" .rr

• Net-metering: I-to-I net-metering may not he the optimal method to encourage and incentivize both
customers and DISCOs.

• Without a single window processing facility by the DISCOs, small-scale investors arc dissuaded and
overwhelmed by the connection and permitting procedures.

• Lack of clarity for provision of distributed generation in multi-family apartment buildings and housing
schemes

• Lack of incentives for DISCOs to connect distributed generation facilities.
• Distributed generators cannot trade electricity. This excludes homeowners in the residential sector and

firms in the commercial sector. who make up a significant pari of the rooftop market, are not allowed
to sell electricity This restriction includes distributed systems of up to 1 MW and poses a challenge to
residential and commercial customers since they would not be remunerated Ior excess power delivered
to the grid. As a result many commercial installations arc not connected to the grid.

,
LI?9 ;"1I, ,'P9 1.'1':;(.::-.01 y .'! n ,7 pr LI c. P(/", 3/

There are several barriers to achieving the distributed solar market potential in Pakistan. These barriers.
described below. are grouped into four categories:

Barriers to Achieving Potential

/"'PI.CO""P,,,,,,, R.'q"" "''''P''''' The regulation also outlines procedures to safely install and connect the
distributed generation facility. It is important to note that For the DGs having an installed capacity of more
than 500kW, load 110w study is compulsory. and for the distributed generation facilities having a capacity
less than 500k W, load flow study can be carried out using FDRANA. Load now study for the facility havinz
capacity up to IOk W is not required. '. ~

/,," a t t e I ion of '''''''I c cv c " .. c r i o c, ra c , IIt, Afier the applicant makes the payment. the DJSCO office will install
and commission the proposed interconnection facility after the confirmation of generation license to the
DC; by NEPRA.
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A study commissioned by the World Bank in 2016, I aimed 10 find the demand and potential distributed
solar in Karachi for large public buildings and land parcels, given the available area and load requirement
of that institution. The approach of the survey included data collection, tabulation and analysis related to
K-Electric system, Karachi Water & Sewerage Board (I<WS8), Major Hospitals and 20 Large Public
buildings in Karachi city. The survey team visited Karachi and held discussions with concerned officials to
fully understand task and objective of the assignment, methodology and approach for data collection
particularly related to KWSH, large buildings, hospitals besides I<-Electric related data. After detailed
discussion five large pumping stations and three sewage treatment plants (since there are many large,

Distributed Solar Potential

Figure 4:AI'erllge cost of Distributed Solar vs J)ISCO Tariff
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The proposed public sector approach of Component 2 of the Sindh Solar Fnergy Project is to generate more
solar power and to reduce the bills of public sector institutions and Illl'lcf(ll"L' have all impact on the circular
dcbt. It is important to notc that although this is a public sector driven approach. it will only achieve the
desired results with collaboration from the private sector. The advantage or going thc public sector route,
especially in the area of rooftop and distributed solar is that no other institution. public or private, has such
a vast portfolio of buildings and space as the public sector. Moreover, the public sector's portfolio of
bui Idings includes different types of buildings, such as offices, schools, hospitals, Iivi ng quarters, etc. This
can provide valuable learning in implementing distributed solar. In addition, dealing with one government
entity significantly reduces the transaction cost of each subproject for both the public and the private sector.

-,
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transmission system and providing more energy per MW installed as transmission and distribution losses
are largely avoided.
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Name of Load :\ vailablc
Possible Sites

Estimated Solar Solar Loading
Hospitals (K\,v) Space (sq m) Capacity (KW) Percentage

--- ...--_._-_. -_. - -- .---_- --- .-------
Abbasi Shaheed I.I I () 7.300

Car Parking &
584 52

Hospital Rooftop

Civil Hospital 2.350 16.400 Rooftop 1.300 55
_-._- --- ...------ -- ..-'---

.Iinnah Post Vacant Land
Graduate Medical 3.190 80.000 II ithin premises 6,400 100
Center & Rooftop

._--- - -._ ..- _"_'_- -- -_-----_-------- . --'_---_"_

---- -----------'---------------'----------

/'1/1 /-1-'5/ ,. /5

1----------------+ .--------f---------

49,370 1,477,146Tutal

Vacant Land within
Premises S: Rooftop

Vacant Land within
Premises & Rooftop

Vacant Land within
Prern ises & Rooftop

58.000

,17.()()()

187.850

40.470

Vacant l.and 1\ ithin
Premises S: Rooftop

._--_..-.----,.-..-.---_._----+------+--------j
1.!l10

270

r---.------!----------------~-------------+------------~

1.650

1112.110

X.·I·IO

5.3M)

--------- .---.---1----------+--------+----------1
263.0503.2\)(J

Sel\ age Treauncru
Plant-II
_-_._-_.- - ---

SCI\ age Treatment
Plant-' II

Sewage Treatment
Planl-I

Gharo Pumping
Station & Filter Plant

Hub Pumping Station

North East Karachi
Pumping Station

Pipri Pumping
Station & Filter Plant

Vacant Land within
Premises & Rooftop

55.038
100

21.044 100

14.569 100

856
10

3.238 100

15.018
100

3.7(l() 100

4.640 IOU

118,218

Vucunt Land within
Premises & Rooftop

-.- -.- ---\--------I---------i

Possible Sites Solar Loading
Perccn tage

Estimated Solar
Capacity (KW)

687.970

Available
Space

28.570

Load
(hW)

Dhabej i Pumping
Station

Name of Site

!<araChi VVeirer and .C)Rvv.-loe F10.",-0

medium and small installations that includes pumping stations and sewage, spread all over Karachi and data
collection from all was not possible in limited lime ofthe assignment) was selected. In the same manner
five major hospitals and twenty large public buildings also selected. The tables below outline the results of
that study:



- ._-------_._--_._._-_.._. - _..-_---~-

Available Estimated

Name of Public Buildings Load Space Solar Sola,' LoadingPossib l« Sites(KW) Capacity Percentage
(S<I. m) (KW)

Mazar-e-Quaid 387 140,899 Vacant Land within Premises &
11.271 100Rooftop

Radio Pakistan Karachi 60 3,400 Vacant Land within Premises & 27] 100Rooftop
_.- ---_-.'- 1--._---_.__._.._ .._._..__.__._._ ...._.._... "-- ..__ ._--1---.

KDA Head Quarter 911 45.6()(l Vacant Land II ithin Premises S:
.1.648 100Rootinp

--- .._-- ------- - ,,_,-_-_ "- - '_,-._--- ._._--_---

Hockey Stadium Karachi I', 26,40n
vacant Land within Premises &

2.112 100.).)
Rooftop

-.-
SSP South Police Head JJ·'I Vacant Land within Premises &
Quarter Garden - Rooftop - -

National Stadi urn Karachi 211 160.000
Vacant Land within Premises 8.:.

12.800 100Roonop
--_--- .. .'_,.-'.-'- ---, - .__ ._----- ._-----------

Pakistan Railway Station.
316 270.000

Vacant Land \I ithln Premises 8.:. 11.b()O 100Karachi Cantt. Rooliop

Karachi Port trust Building 4.500
Vacant Land \I ithin Premises &

360- Rooftop

Pakistan Television Karachi
530 b.OOO Rooftop 480 90Center

-
Sindh Madressatul Islam 369 In.DOn Vacant Lund \I ithin Premises & SOO 100
Building I~l)[l fiop

--------- -"_"'_"-""'---'_'-' ,-,,_ ..-.---.--

Karachi Municipal
328 9.000

Vacant Land \I ithin Premises S: 720 I()O
Corporation Building Root\op

State Bank Building,
1.638 3,500

Vacant Land within Premises &
280 17

Karachi. Rooftop

L .:ll'IIP fJllbii'" BUill-lIng"

8,828110,5007,390Total

---_.-_._------- _-_._--- ...--- - ._._--..__ -- ----_._._-_._--------_ ..

,ISO

....

Vacant Land
\I ithin Premises

8.:. Rooftop
6.000540

Lyari General
Hospital

",.r.;()·I

Vacant Land
within Premises

&. Rll(ltillp
soo:W()Sindh Services

Hospital
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All buildings selected for the rooftop component of the pilot and the
larger program must meet the requirements of the Building Code of
Pakistan. Buildings which are not up to par with the Building Code of
Pakistan will be excluded

-_•
Rooftop areas should be without shading or have minimal shading
The roof structure mllst be level and accessible

•

liuildings selected must be wholly owned and managed by
Government of Sindh

~----------------------------i

Safety and structural integrity
Requirements

Building rooftop

Ownership

Criteria

Under the Sindh Solar Ener!.!,vProjec_l. build~gs will be chosen according to the following criteria:

Item

Gi ven the numerous amount of public bui Iding and land holdings. an assessment of all bui Idings is neither
feasible. nor is it advantageous. With this initial survey it can be established that government buildings,just
in Karachi, have the potential to be used for a significant capacity of distributed solar. While this initial
survey establ ishes the potential for public installations of distributed solar. a framework approach is needed
to effectively select buildings for distributed solar. A framework approach ensures that a building is being
chosen according to wcll defined parameters and the objectives of the program.

The Framework Approach

An analysis of public buildings and land at the Karachi Water and Sewage Board, Major Hospitals and
Large Public Buildings revealed that about 203MW of distributed solar could be installed at those sites.

10')

175

45

Tolal 6,678

Mohaua Palace. Kuruch i

Superme Court Registry.
Karachi

-~-------~--~~.-----_--- ---- ----

Khaliq Dina Hall Library

National Museum Karachi 163

f------------~--~--.--------

IX9

41

hO.OOO
Vacant Land within Premises & 4,800 100RO\11l0p

5.000 Vacant Land within Premises & 400 100Rooftop

8.500 Vacant Land within Premises & 680 100Rootiop
-- ---.._ ...-- -- ~-- - .__ .._--

121.100 Vacant Land within Premises & 9,688 100Rooftop
_-._-----

57.000 Vacant Land within Premises & 4,560 100Rootlop
_---.----- -------_ .._--_._._---_,.

2.300 Vacant Land within Premises & 184 100Rooftop
- --- - - .-

2.200 Vacant Lund within Premises & 176 100Rooltop
.~ -.-,--, ..~--.-.-

11.500 Vacant Land II ithin Premises S:
910 100I\ootiop I------~-

946,899 75,751

77

I ~

Zoological Garden. Kuruch i

Quaid E Azarn House
Museum, Karachi

(J61

Liaquat Memorial Library

1----------- --- ~

Frere Hall, Karachi



Initially developers will install and operate their portfolio of sites
under a performance based O&1'v1contract based on the production
from each site. lienee the developer will be incentivized to
appropriately design tile system (avoiding any shading and highly
polluted areas, installing dust filters), and have an optimal
maintenance schedule. Once experience is generated the Proposed
Program may explore models whereby the developer arranges their
own financing, and is the owner of their portfolio of sites.

•

•

Financial Arrangements
between developer and off­
taker

System

Capacity
---------_._--- - -------- -_._----.-- . __ ._- -_._----------

For smaller sites or those with limited available space, the solar PY
system installed wil l he si/cd below the huilding or site's peak
load. This will require the developer to perform an energy audit of
the building.
For larger sites, the solar flY system will he sized to maximize
generation, within the limits of the available sub-station capacity
and other constraints. This will require an EPA to be signed with

r- ~--~tl~le~D~[=S~C~O~c~ov~e~I~·il~lg~a~p~(o.~r~tf,~o~li~o~o~f~s~l~'c~h~s~·i~te~s~.~
• All solar rooftop installations will adhere to the relevant guidelines

of the Building Code of Pakistan, for rooftop structural stability,
and the lnteruational Building Code. for installation ofPY module
mounting structures.

• All components of system. including. the PY modules, inverters,
fuses, arrestors, cables, chemical earthing. junction boxes, meters
and mounting structures must adhere to relevant the standards
nrc, UL, etc.).

• for coastal and highly CUITOSIVC environments, specifically
Karachi, developer must use appropriate equipment. for e.g.,
aluminum for the mounting structures. environmentally tested PY

1-- +-_I~~odL1les, C~t19j_t_0I~<:_rSan<:!~~~rleTs __._ ---------------1

Item

--------------------_.-. ----

Sui Iding must have usage/load Oil all 7 days olthe week and be
operational for at least I()years from tile start of the pilot program.
When the structure of the gross-metering (utility off-taker) model,
has been agreed with K-Electric, the system capacity will not be
subject to building load limitations

Criteria

While the distributed so ar installations will be made according to t rc followina cnteria:

Building Load

• Selected buildings must not he a protected site and checked
against:

o The list ofarchaeological sites and monuments in Sindh
protected by the Federal Government (under the
Antiquities Act 197)

o List of heritage buildings issued by the Sindh Building
Control Authority (under the Sindh Cultural Heritage Act
1994)

• Building must be built and/or renovated in tile last 30 years (1988
1- --l-_~o~n:.:w.:'a~r~d::.s)L__ _

Building Selection



A framework approach is necessary to allow the private sector to come into the process early on. While
incentivizing performance, the framework approach can ensure that the most optimal buildings will be
selected for the project. The framework approach allows the government to establish a master leasing
agreement with a selection of buildings and then organize a competitive bidding for detailed building and
structural surveys, and construction of the distributed solar plants. It is expected that establishing leasing
agreements with the buildings will take some time. hence. this will be done over time and would allow the
government to successive rounds or biddings lor a portfolio selected sites over time.

Government of Sindh will lease thc roof from each individual public
"ector bui Iding owner. cnsuri ng rights to access the roof during
normal working hours for installation and maintenance. In addition, a
small 'leasing fcc' will be paid to each building owner to facilitate
cooperation and continued access to the sites.

Financial Arrangements
between developer and
building owner

/



(a) With the above design, SED and the World Bank will ~Cl a sense ofthe financing
requirements, convenience fee/leasing, arrangements for local developers to scale-up.

11-, ! r , .. , I I R ,-, I ,'-.', -J 9 r r 0 t II f II (,,' ('.' 0-, t'.' c: 1 r- ,e:> tc»,. ,-'" ...l :-,! I 11~:, !1r'

SEDprepares portfolio of buildings according to criteria, reaches agreement
with building owners and offer s buildings in lots to install 1-2.SMW per lot

Rooftop ;::Indland lise
agreement and
co nveruence fee
arrangement

SPVoffers EPCplus
Performance Based

Contract and facilitates
agreements between

s t a ken. -i,i"fS

Create. a dedicated
Spy for drstributed

generation

Overarching agreement between
GaSand SEDover utili zat ion of

buildingrooftops andonused land
around buildings

Phase 2: SPV Signs fj.>/~,with
K Elr.c Hit HI'vf<nu(:uff ~;Pl

Figure 5: Outline of the structure of Component 2

The Project would incl ude larger sites if agreements can be reached \\-ith the respect] ve Dl SCOS for power
off-take, either through existing net metering regulations, or via a negotiated tariff. Discussions have
already taken place with K-Electric, who indicated their willingness to purchase solar power output from a
publicly-owned SPY so long as the costs are competitive and acceptable to N[PRA. If this can be arranged,
larger sites where the total peak solar power output is higher than the building'S peak daytime load would
be selected, with the excess power sold to the DISCO. Where there I~ outstanding GoS debt to the DISCO,
then the payments for the exported power could be partially offset against this debt, while ensuring some
allowance is made for payments to SED to cover O&M costs. This model provides DISCOs with a potential
alternative to net metering, and an attractive way to further reduce the circular debt problem. Longer term,
business models with a stronger private sector financing component could be explored.

SED (Sindh Energy Department) will identify portfolios of candidate sites based on the aforementioned
pre-defined criteria, and would liaise with other GoS departments to establish a master leasing agreement
at the inter-departmental level. This arrangement will be a critical element of the project to ensure a
streamlined process prior to project award .. Once a portfolio of sites is developed, SED would organize a
competitive bidding for detailed building and structural surveys, and construction of the distributed solar
plants on an EPC basis for the capital investment, combined with a long-term, performance-based O&M
contract. Bids would be evaluated on the basis of both the capital and the O&M cost. To ensure the winning
bidder meets its contractual obligations, payments will be structured to cover costs upfront, while profits
will be earned over the lifetime of the contract, initially envisaged as a live-year contract. Construction
contracts may include installation of energy management systems to improve the understanding of energy
usage and facilitate future energy efficiency upgrades.

II. Operating Models



Using global best practices in scaling-up rooftop solar and tailoring to the Pakistan and specifically the
Sindh context, several business models will be designed and tested for the Project. In the longer term, the
Project would explore models for a stronger private sector role, including partial or full private sector
financing and ownership of the distributed solar plants. Such a model may be less attractive to the
DISCOs, due to the reduced ability or inability to net off the EPA payments against public sector
electricity debts, but with continued reductions in the capital cost of solar PV, possible increases in the
retail tariff, and maturing of the market, such models may become feasible during the course of the
Project. As additional business models are explored the Project will also look into incorporating energy
efficiency and energy management systems to decrease energy consumption of public bui Idings.

Movlog FOrV\"'::1rd

(b) Initially the capital costs will be borne by SED, but as the program scales-up there may
opportunities to better leverage public resources to bring in commercial capital for long-term expansion of
the program. This could include partial public financing. or providing developers access to lower cost
capital through a line of credit established ill a local bank(s).

(c) Developers \vill be mandated to lise state-of-the-art monitoring systems which will help
inform the design ofthe larger program.

(d) Leasing/convenience fee of rooftops for the program may mimic existing arrangements for
telecommunications towers. Leases will be revised after the first year of the program.
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Block Diagram of Representative Distributed Solar Facility

Technical Specifications and Best Practices1.
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IEC 62109-1 Safety of power converters for lise III photovoltaic power systems Safety
IEC 62109-2 compliance (Protection degree IP 65 for outdoor mounting. IP 54 for indoor

mounting)
lEC61683 Phorovoltaic Systems - Power conditioners: Procedure for Measuring Efficiency
(For stand Alone (10%.25%.50%,75% & 90-100'Yo Loading Condhions)
System) ._-----------------_.,---_.
BS EN 50530 Overall efficiency of grid-connected photovoltaic inverters:

This European Standard provides a procedure for the measurement of the
accuracy of the maximum power point tracking (MPPT) of inverters, which are
used in grid-connected photovoltaic systems. In that case the inverter energizes
a low voltage grid of stable AC voltage and constant frequency. Both the static
and dynamic MPPT efficiency is e~nsidcr':.~: __________ ..

IEC 62116 Uti lity-intcrccnnectcd Photovolraic Inverters - Test Procedure of Islanding

UL 1741 Prevention Measures
IEEE 1547 --,._----- .-----.---,-_,.-"- ------- --.'-_ .__ ._,--_.- ._---"

IEC 60255-27 Measuring relays and protection equipment - Pan 27: Product safety

.__ ..__ .._ I:Cq~~.':..c_I_l1c:.~l~~. _____ .. _ ..- .. __ .._._

IEC 61215
--_-_._. __ ._--- --_._-_- ..--"._----_._-

Design Qua Iification and Type Approval for Crystal! inc Silicon Terrestrial
Photovoltaic (PY) Modules

IEC 61646 Design Qualification and Type Approval for Thin-Film Terrestrial Photovoltaic
(PY) Modules

IEC 62108
--_.__ .._-----_._-- - -..--..-----. . -----

Design Qualification and Type Approval for Concentrator Photovoltaic (Cry)
Modules and Assemblies

IEC61701 Salt Mist Corrosion Testing of Photovoltaic (P'v ) Modules

--------- .l~pplicabl&. ____ ._ ..._._....._...._ ... .. .--_._. -- --

IEC 61853- Part 1 Photovoltaic (PV) module performance testing and energy rating lrradiance
and temperature performance measurements. and power rating

IEC 62716 Photovoltaic (PY) Modules - Ammonia (NI'--I3)Corrosion Testing
(Advisory - As per the site condition like dairies, toilet~)

IEC 61730-l,2 Photovoltaic (PV) Module Safety Qualification Part I: Requirements for
Construction,-r~11 ?':'J{e9.~ire~__nen_t~forT~sting. - _._ - ,---- -_.-

IEC 62804 Photovoltaic (PY) modules - Test methods for the detection of potential-induced
degradation (PID). IEC TS 62804-1: Part 1: Crystalline silicon
(Mandatory for system voltage is more than 600 VDe and advisory for system
volta~.Js less thal1i092r~J._ .. -.-~--.-.-

IEC62759-1 Photovoltaic (I>Y) modules Transportation testing, Part 1: Transportation and
shipping of module package units ._-_------

..--_._ ....__ .. _,._"_._ -_.-_ . .--.'-_. __.----_.__ .__ --,__ ._---. ,. --,,_,--'_-"'_ .. _,,_ -- _.---- ..". ...

Quality certification and standards for distributed solar PY systems are esscnt ial for its successful
implementation. It is also imperative to put in place an efficient and rigorous monitoring mechanism. to
ensure adherence to these standards .. The relevant standards and certifications for a grid-conneLled rooftop
solar PV system/plant (component-wise. lip to l.V-side) arc given Iwl()\\:

Quality Standards



I.'E.C 60529--. -'.-.J -'un~til)11 .1.1._ ..()\. ~-<; ;H;cl ,.:(;1,;1'1;~~l1clicn~~i~.~I.--.I..-..b~;~~~~Sh;I.-.".b~0: the_the..-'r.l11oplastic typtlL . ..\\ Itil I"_(l.'_' E~)l.~~~!11lor outdoor lise, and If' )4 pr()tec!!_(~!~for l~l~_{_)~I~_!-~_J

IEC 6~561-7
Lightning protection system components (LPSC) - Part 7: Requirements for

L- -L-=e.='-1I1hingellhall_ci~l'-'-g_C_O_m---'lp_'o_l_lI1_d_s _J

IEC 62561 lEe 62561-1
Series( Part 1.2 & Lightning protection system components (LPSC) - Part 1: Requirements for
&) (Chemical connection components
earthing)

u«. 62561-2
l.ightning protection system components (LPSC) - Part 2: Requirements for
conductors and earth electrodes

E.;J rrt vin9/'I_1 9"{ Iny

BS EN 50618

IEC 60227
IEC 60502

---- -- -------- -. -- ---.-------_._----------------,
General test ;\11(1measuring method for PVC (Polyvinyl chloride) insulated
cables (for working voltages up to and including 1100 V. and UV resistant for
outdoor installat ion)1------------ --.--.----------~--
Electric cables for photovoltaic systems (BT(DEfNOT)258), mainly for DC
cables

----------------~- ------------,S'ur gc.- ,t\rr'ps;tof" ...::r--=-------,-.-- -----------
IEC 61643- Low-voltage surge protective devices - Part II: Surge protective devices
11:2011 connected to low-voltage weI' systems - Re uirements and test methods~~~~---~-

,- .-._._---- - _-- .__ .- ----_ .._---_-----------_._----------_._--------------
Low-voltage fuses - Part 6: Supplementary requirements for fuse-links for the
protection of solar photovoltaic energy svstems

F, .,,'"r-c:..;:_-------r- ----------.-----------------------------------,
IEC 60947 (Part General safety requirements for connectors, switches, circuit breakers (AC/DC)
!_'_2_~~)C__
IEC 60269-6

Environmental Testing of PV System - Power Conditioners and InvertersIEC 60068-2 ( I,
2.14,27,30&

_~'!2_ .. _
IEC 61000- 2.3,5

- ~,--"'~- ,--_--,_ ----,-_"-_. ,_----_._
Electromagnetic Interference (EMI), and Electromagnetic Compatibility (EMC)

L- --l.._;_t_:_:cs:...:t_;_:_in_:_,g;>__'.=_o.::_f.::_P_VInverters (as applicable)
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