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1. Member List of the Study Team 

 

Mr. Tomoyasu FUKUCHI Consultant Team Leader / Grid-Connection PV System 

Mr. Deepak Bista  Deputy Consultant Team Leader / PV System Technology 

Mr. Sadatsugu TORIBAMI Equipment and Facility Planning 

Mr. Ryosuke OGAWA  Procurement Planning / Cost Estimation (2) 

Mr. J M PRADHAN  Institution and Standards / Grid Operation 

Ms. Mika MATSUMURA Environmental and Social Considerations /  
    Evaluation of Greenhouse Gas Reduction 

 



2. Study Schedule 

 

Mr. Tomoyasu FUKUCHI Consultant Team Leader / Grid-Connection PV System 

 1st Site Survey:  July 6 to July 18, 2009 
 2nd Site Survey:  October 21 to October 31, 2009 
 3rd Site Survey: March 29 to April 2, 2010 

Mr. Deepak Bista  Deputy Consultant Team Leader / PV System Technology 

 1st Site Survey:  July 6 to July 18, 2009 
 2nd Site Survey:  October 21 to November 20, 2009 
 3rd Site Survey: March 29 to April 2, 2010 

Mr. Sadatsugu TORIBAMI Equipment and Facility Planning 

 2nd Site Survey:  October 26 to November 9, 2009 

Mr. Ryosuke OGAWA  Procurement Planning / Cost Estimation (2) 

 1st Site Survey:  July 10 to July 18, 2009 
 2nd Site Survey:  November 11 to November 27, 2009 

Mr. J M PRADHAN  Institution and Standards / Grid Operation 

 1st Site Survey:  July 10 to July 18, 2009 
 2nd Site Survey:  October 26 to November 26, 2009 

Ms. Mika MATSUMURA Environmental and Social Considerations /  
    Evaluation of Greenhouse Gas Reduction 

 2nd Site Survey:  October 26 to November 2 

 

 



3. List of Parties Concerned in the Recipient Country 

 

Planning Commission (PC) Mr. Parvez Butt Member (Energy) (92)51-9203615

Planning Commission (PC) Mr. Zia Ud din Azhar Chief Energy Information Systems & Computer
Section (92)51-9204951

Pakistan Engineering Council
(PEC)

Senator.Eng.Mrs.Rukhsana
Zuberi Chairperson (92)51-2871271,

9222505
Pakistan Engineering Council
(PEC) Engr. Nasir Mahmood Khan Additional

Registrar
(92)51-2875875,
2829296 Ext. 235

Pakistan Engineering Council
(PEC) Dr. Ashfaq Ahmed Sheikh Deputy Registerar (92)51-2876702

Pakistan Engineering Council
(PEC) Mr. Khadim H Bhatti Manager IT Department (92)51-9214882

Pakistan Engineering Council
(PEC) Mr. Engr. Aijaz Hussain Shah Assistant

Registrar (92)51-2871271

Alternative Energy Development
Board (AEDB) Mr. Arif Alauddin Chief Executive

Officer (92)51-9262956

Alternative Energy Development
Board (AEDB) Mr. Mujahid Sqdiq Director General (International Cooperation) (92)51-9262947-

50 (Ext. 205)
Alternative Energy Development
Board (AEDB) Mr. Imran Ahmed Director (Rural Electrification Program) (92)51-2215308

National Electric Power Regulatory
Authority (NEPRA) Engr. Arshad Khan Registrar (92)51-9207200

National Electric Power Regulatory
Authority (NEPRA) Mr. Imtiaz Hussaim Baloch Director

Licensing
(92)51-9026527,
9217654 Ext. 327

Islamabad Electric Supply Company
Ltd. (IESCO) Mr. Muhammad Yousaf Awan Chief Engineer (Development) (92)51-9252908

Islamabad Electric Supply Company
Ltd. (IESCO) Mr. Nasin Javed Deputy General

Manager (Planning & Development) (92)51-9252902

Islamabad Electric Supply Company
Ltd. (IESCO) Eng.. Abdul Rashid Khattak Chief Engineer (Operation) (92)51-9252902

Islamabad Electric Supply Company
Ltd. (IESCO) Mr. Habib Ali Bangash

Chief
Engineer/Operatio
n Director

(Operation) (92)51-9252902

Islamabad Electric Supply Company
Ltd. (IESCO) Mr. Raja Saeed Ahmed Chief Engineer (Planning & Engineering) (92)51-9252902

Ministry of Water & Power Mr. Riaz Ahmad Khan Advisor (92)51-9213666

Ministry of Water & Power Mr. Saif Ullah Joint Secretary (92)51-9203187

Ministry of Science & Technology Mr. M. Kashif Murtaza Secretary (92)51-9203416,
9210208

Pakistan Council of Renewable
Energy Technologies, Ministry of
Science & Technology

Dr. Parvez Akhter Director General (92)51-9258228

Pakistan Environmental Protection
Agency, Ministry of Environment Mr. Asif S. Khan Director General (92)51-9267621

Ministry of Environment Mr. Syed Amjad Hussain Acting Head CDM Cell (92)51-9205510

CDA Mr. Amin Mahmad Project Director
(E & M) (92)51-9253021

CDA Mr. Qazi M. Omar Project Director F-9 Park
(92)51-925302,
Cell 0321-
5390080

 

 



4. Minutes of Discussions 

“Minutes of Discussions” are attached in following pages. 

 

1st Site Survey / Minutes of Discussion 

1st Site Survey / Memorandum of Understanding of Technical Matter 

2nd Site Survey / Memorandum of Understanding of Technical Matter 

3rd Site Survey / Minutes of Discussion 
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3rd Site Survey / Minutes of Discussion 

 



 

 



 

 



 

 



 

 



 

 



 

 



 

 



 

 



 

 



 

 



 

 



 

 



 

 



 

 



5. Soft Component (Technical Assistance) Plan 

“Soft Component (Technical Assistance) Plan” is attached in following pages. 
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Soft Component Plan 
(Pakistan) 

 

1. Background of the Soft Component Plan 

This project promotes awareness of the PV system, builds technical experience on PV system and 
grid-connection, securement of electricity, and promotes mitigation of GHG emission by 
providing PV system and related equipment to Planning Commission (PC) and Pakistan 
Engineering Council (PEC) in Islamabad, the capital of Pakistan. The project also 
promotes/disseminates renewable energy through actual demonstration. 

The main aim of the Renewable Energy policy established in 2006 is to develop and adopt the 
framework for the implementation and promotion of renewable energy resources, targeting to 
diminish the pollution created by utilizing low efficiency coals to generate power. Furthermore, 
on the basis of the commitments made at the United Nations Framework Convention on Climate 
Change (UNFCCC), Pakistan is enthusiastically struggling to diminish the Green House Gas 
(GHG) effect within the country. 

In fiscal year 2007/08, to cope with the power shortage within the country, the institutional body 
of the Pakistan government, National Electric Power Regulatory Authority (NEPRA), issued 
licenses to power-generating entrepreneurs for a total capacity of 1,536 MW. However, it is still 
not enough to fulfill the required demand. To cope with the power shortage to some extent and 
also, to promote available renewable energy resources, the Alternative Energy Development 
Board (AEDB) was established and in 2006, the renewable energy policy was developed. Under 
this policy, small hydro facilities (less than 50 MW), wind power generation and PV power 
generation are targeted to be executed and implemented in actual practice. 

However, until now, grid-connected power generation utilizing renewable energy resources has 
not yet been realized under this policy. If photovoltaic power generation system (PV system) 
planned under this assistance from Japan is implemented, this will be the first actual example of 
grid-connected renewable energy system. 

Considering the fact that above mentioned system has not been widely introduced in the country, 
it is necessary to conduct the soft component in order to manage the grid-connected PV system in 
Pakistan, targeting to support smooth start up and ensure the sustainability of the project. 

In particular, technical supports for (1) Existing Grid and PV System, (2) Grid Connection and 
Power Purchase Agreement (PPA), (3) Data Analysis of Data Logger, (4) Power Restoration and 
Failure Recovery Technique and (5) Awareness Campaign are required. 

2. Target of Soft Component 

There are standalone PV systems, however there is no grid-connected PV system and the PV 
system by this project will be first case in Pakistan. Therefore there is not enough accumulated 
technical/practical experience including PPA at present. 

A certain amount of accumulated technical/practical experience is necessary for the smooth start 
up of the project. Accumulated technical/practical experience for trouble shooting, evaluation of 
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generation performance and operational efficiency, starting up of same kind of grid-connected 
facility are also necessary. 

The targets of the soft component, defined as those that should be achieved after a certain period 
from the completion of the project, are as follows: 

(1) The responsible organization and implementing agency, Planning Commission (PC) and 
Pakistan Engineering Council (PEC) are expected to operate the grid-connected PV 
system1 smoothly, while Islamabad Electric Supply Company Ltd. (IESCO) operates 
their distribution network together with the grid-connected PV system without any 
hindrance. 

(2) Generated power from the PV system shall be utilized at the PC and PEC facilities, while 
the surplus power flows into the grid of IESCO, which is called reverse power flow. The 
Power Purchase Agreement (PPA) between PEC, PC and IESCO is made for the trading 
of the reverse power. 

(3) The impact of this assistance of Japan to the project is quantified and measured effectively 
through the accumulated data. Based on the accumulated data and corresponding analysis 
results, the efficiency of PV system operation is improved and the planning of other 
grid-connected PV is effectively conducted. 

(4) When there is a system failure, the PC and PEC perform the necessary restoration works 
smoothly.  

(5) The project becomes the model case for the introduction and promotion of renewable 
energy source as grid-connected renewable energy system. 

3. Outcomes of the Soft Component 

If the outcome of the soft component is defined as the situation that should be achieved at the 
completion-time of the soft component, the outcomes are shown as follows. 

(1) Existing Grid and PV System 

The PC, PEC and IESCO should understand the following points. 

(i) The composition of the existing distribution grid that is connected with PV system 
(ii) The protection system of the existing distribution grid 
(iii) The actual situation of power supply from the existing distribution grid 
(iv) The quality of power supply of the existing distribution grid that connects to PC and PEC 

facility (fluctuation of voltage, frequency and so on) 
(v) Basic knowledge on PV system 
(vi) Protection and operating method of grid-connected PV system 

This soft component is executed at the introductory phase of the cluster of the five soft 
components to understand the composition of the existing grid and obtain basic knowledge on the 
PV system. 

                                                      
1 Grid-connected PV system means the PV system that is connected to the power grid and is operated with the power grid. 
The electricity of the grid is Alternative Current (AC) and the electricity generated by PV system is Direct Current (DC). 
Thus, DC electricity has to be inverted to AC and this inverted AC needs to be synchronized with AC of the grid in order to 
connect PV system to the grid. Furthermore, whenever there is a failure of PV system, that failure should not be influence to 
the grid. For this, the grid-connected PV system requires protection devices. In this manner, the grid-connected PV system 
needs more advance technology comparing the standalone PV system with battery. 
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(2) Grid Connection and Power Purchases Agreement 

In Pakistan, the Renewable Energy Policy mandates that the feed-in tariff of up to 1 MW capacity 
for renewable energy power projects is based on net metering. In the PPA IESCO requires that the 
Renewable Energy Policy should be followed and that the energy flow to and from PC and PEC 
should be recorded. For this, PC and PEC need to install unidirectional or special bidirectional 
energy meters capable of instantaneously recording net power transfer. The energy meters are 
essential to be approved by the National Transmission & Dispatch Company Ltd (NTDC). By 
fulfilling the entire necessary requirements for grid connection based on Renewable Energy 
Policy, PC and PEC finalizes the PPA with IESCO. To realize the reverse power flow toward the 
grid, it is mandatory to obtain a license from NEPRA. For this, PC and PEC apply for approval of 
NEPRA and secure the necessary license. 

Even though there is a policy on feed-in-tariff, this has not yet been utilized with renewable 
energy resource in actual practice. If introductory example can be made, it will definitely help to 
promote the planning of future projects as well as those in the pipeline. As a result, the realization 
of reverse power sales with the support of the soft component can be realized as one of the most 
important outcomes. 

(3) Data Analysis of Data Logger 

The data logger is one of the components of the PV system that records data on solar insolation, 
generated power, generated energy, and so on. With the recorded data, the staff of PC and PEC 
will understand the (1) analysis method, (2) system management method from the analysis results, 
(3) methodology of utilizing data for further expansion of the project or applying the data for 
planning other PV systems. 

(4) Power Restoration and Failure Recovery Technique 

When the interconnected grid experiences black out due to some reasons, the PV system also 
stops supplying power to the grid automatically. When the system is restored, the PV system 
reconnects from the PC and PEC side without any problem. Moreover, the failure of the PV 
system is handled appropriately. 

If soft component - (1) is assumed to be a chapter of the basic theory, this shall also be put into 
practice. The training proceeds with the equipment installed and the trainees learning how to 
properly operate the system. 

(5) Awareness Campaign 

From the inspection tour with concerned personnel like ministers, policymakers, civil servant, 
technical experts and advisers, the knowledge and information on the PV system in actual 
practice is disseminated. The inspection tour to sites with PV system is held targeting the local 
technical personnel and visitors of PC and PEC, as well as local inhabitants who are willing to 
visit and desire to have some information on the PV system installed at PEC. 

4. Confirmation of Achievement 

The method of confirming the achievement level is as follows: 

(1) Existing Grid and PV System 

The achievement level of the soft component is confirmed with the understanding level of the 
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staff of the PC and PEC, and the concerned staff of IESCO related to on the items shown in the 
above "3. Outcomes of the Soft Component". At the end of the soft component, the level of 
understanding is determined through a written examination. 

(2) Grid Connection and Power Purchase Agreement 

The achievement level of the soft component is confirmed with the fulfillment of the (i) tariff of 
reverse power sales being finalized, (ii) power sales license being issued to PC and PEC, (iii) PPA 
being signed between PC, PEC and IESCO, and finally (iv) grid-connected renewable energy 
sources being utilized following the above PPA as a good example. 

(3) Data Analysis 

The achievement level of the soft component is confirmed with the facts that the staff of PC and 
PEC are able to (i) analyze the collected data from the data logger, (ii) use the analysis results for 
maintenance purposes, (iii) put the data and analysis results to practical use for the expansion 
plan of the project or for promotion of new grid-connected PV systems. At the end of the soft 
component, the achievement level is confirmed through a practical work test. 

(4) Power Restoration and Failure Recovery Technique 

The achievement level of the soft component is confirmed with the facts that the staff of PC and 
PEC are able to (i) restore PV system appropriately during the training operation, which involves 
simulated situation of power failure in the distribution network, and (ii) fix the failures 
appropriately during the training where occurrence of failure of the PV system is simulated. At 
the end of the soft component, the achievement level is confirmed through a practical work test. 

(5) Awareness Campaign 

The achievement level of the soft component is confirmed through a questionnaire survey 
executed at the time of inspection tour and querying the personnel of the concerned organization 
about their awareness. 

5. Activities of the Soft Component (Input Plan) 

(1) Existing Grid and PV System 

(Japanese Side) 

(a) Necessary Technology and Type of Profession: Power facilities and PV power generation, 
Consultant 

(b) Required Expertise Level: The expert is required to be knowledgeable in overall 
electricity power management engineering, has general knowledge on distribution 
networks, and should be able to conduct lectures on grid-connected PV power generation 
systems. 

(c) Execution Method: Preparation of handouts and operations manual, and consequently 
training and initiate actual practice. The training and practice described in items (i) to (vi) 
of "3. Outcomes of the Soft Component" is executed. Especially, for item (iv), i.e., the 
quality of power supply of the existing grid that connects to the PC and PEC facility 
(fluctuation of voltage, frequency and so on), the actual data recorded during the survey 
period should be used.  
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(d) Input from Resource Person (Number of experts and duration): Electrical and PV System 
Expert: 1 expert for 2.0 man-months (M/M), estimated based on the following tasks: 

- Preparation of training and text: 0.5 M/M 
- The training and lecture will be executed on the following contents. 

(i) The composition of the existing grid network that connects with the 
grid-connected PV system: 0.1 M/M 

(ii) Protection system of the grid: 0.1 M/M 
(iii) Power supply situation of the grid: 0.1 M/M 
(iv) Quality of electricity in PC and PEC supplied by the existing grid: 0.2 M/M 
(v) Basic knowledge of the PV system: 0.1 M/M 
(vi) Operation of grid-connected PV system and its protection system: 0.3 M/M 

- Execution of evaluation test: 0.1 M/M 
- Preparation of maintenance manual: 0.2 M/M 
- Execution of appropriate maintenance practice: 0.3 M/M 

(Pakistani Side) 

(e) Necessary Technology and Type of Profession: Electrical engineering, Consultant 
(f) Required Technical Level: Senior Engineer or equivalent professional (with technical 

background) 
(g) Execution Method: Preparation of handouts, carry out training and practice 
(h) Input from Resource (Number of person and duration): Consultant (1 person for 1.5 M/M) 
(i) Targeted Personnel: Staff of PC, PEC and IESCO 

(2) Grid Connection and Power Purchase Agreement 

(Japanese Side) 

(a) Necessary Technology and Type of Profession: Grid operation/power management, 
Consultant 

(b) Required Expertise: The expert should be able to guide the management and institution of 
distribution grid network 

(c) Execution Method: Preparation of procedure manual on PPA and provide related practical 
support 

(d) Input from Resource Person (Number of experts and duration): Grid operation/power 
management expert: 1 person for 1.5 M/M, estimated based on the following tasks: 

- Preparation of procedure manual: 0.5 M/M 
- Planned support for PPA is as follows. 

(i) Consultation with NEPRA:  0.1 M/M 
(ii) Support on submitting application for power sales licenses: 0.1 M/M 
(iii) Support on preparation of documents for net metering: 0.2 M/M 
(iv) Support on the negotiation for PPA with IESCO: 0.3 M/M 
(v) Support on preparing the PPA document: 0.3 M/M 

(Pakistani Side) 

(e) Necessary Technology and Type of Profession: Power management engineering, 
Consultant 
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(f) Required Technical Level: Senior Engineer or equivalent professional (with technical 
background) 

(g) Execution Method: Preparation of procedure manual and execution of related support 
(h) Input from Resource Person (Number of person and duration): Consultant (1 person for 

1.0 M/M) 
(i) Targeted Personnel: Staff of PC, PEC and IESCO 

(3) Data Analysis 

(Japanese Side) 

(a) Necessary Technology and Type of Profession: Data analysis/PV power generation, 
Consultant 

(b) Required Expertise: In addition to the knowledge on data analysis, familiarity with PV 
system is necessary 

(c) Execution Method: Preparation of data logger operation manual, conduct of training, and 
initiation of actual practice. 

(d) Input from Resource Person (Number of expert and duration): Data analysis expert: 1 
person for 1.5 M/M, estimated based on the following tasks: 

- Preparation of users’ manual on data logger: 0.5 M/M 
- The target and input of the training on data logger operation is as follows. 

(i) Understanding function and composition of data logger system: 0.1 M/M 
(ii) Understanding applied software: 0.1 M/M 
(iii) Understanding appropriate technique on data sampling and raw data 

processing: 0.1 M/M 
(iv) Learning management process of recorded daily, weekly, monthly and annual 

data: 0.1 M/M 
(v) Finding out the cause of fault that occurred based on the recorded data: 0.2 M/M 
(vi) Selecting appropriate preset values of power conditioner and other equipment 

for effective operation based on the recorded data: 0.2 M/M 
(vii) Utilizing recorded data for future promotion: 0.2 M/M 

(Pakistani Side) 

(e) Necessary Technology and Type of Profession: Data analysis/computer literacy 
(f) Required Technical Level: Senior engineer or equivalent personnel (with technical 

background) 
(g) Execution Method: Training and practice 
(h) Input from Resource Person (Number of person and duration): Consultant (1 person for 

1.0 M/M) 
(i) Targeted Personnel: Staff of PC and PEC 

(4) Power Restoration and Failure Recovery Technique 

(Japanese Side) 

(a) Necessary Technology and Type of Profession: PV power generation, Consultant 
(b) Required Expertise Adequate knowledge on management, operation and maintenance of 

grid-connected PV system 
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(c) Execution Method: Preparation of manual, conduct training and practice 
The manual will be prepared for the restoration of operation of grid-connected PV system 
when existing grid experiences power breakdown. Practical training on restoration will be 
conducted using this procedure manual. 
The manual will be prepared for the trouble shooting of PV system. The manual includes 
(i) method of specifying breakdown point of occurrence, (ii) method of replacement of 
component, and (iii) the information that should be passed on accurately to the 
manufacturers in Japan, in order to fix the defects. 

(d) Input from Resource Person (Number of expert and duration): PV power generation 
expert: 1 person for 1.2 M/M, estimated based on the following tasks 

- Preparation of restoration process manual: 0.5 M/M 
- Training for restoration of operation: 0.4 M/M 
- Training for finding faulty components and their replacement: 0.6 M/M 

(Pakistani Side) 

(e) Necessary technology and type of profession: Electrical engineering, Consultant 
(f) Required Technical Level: Senior engineer or equivalent professional (with technical 

background) 
(g) Execution Method: Manual preparation, conduct training, and practice 
(h) Input from Resource Person (Number of person and duration): Consultant (1 person for 

1.2 M/M) 
(i) Targeted Personnel: Staff of PC and PEC 

(5) Awareness Campaign 

(Japanese Side) 

(a) Necessary Technology and Type of Profession: Dissemination of renewable energy, 
consultant 

(b) Required Expertise: Knowledgeable in awareness campaign of renewable energy 
(c) Execution Method: Preparation of awareness campaign pamphlet and execution of 

inspection tour 
(d) Input from Resource Person (Number of expert and duration): Renewable energy 

popularization management expert: 1 person for 0.5 M/M, estimated based on the 
following tasks: 

- Preparation of pamphlet: 0.1 M/M 
- Execution of inspection tour: 0.1 M/M 
- Preparation of draft awareness promotion plan: 0.2 M/M 
- Consultation and coordination for execution of awareness promotion plan with the 

related organizations: 0.1 M/M 

(Pakistani Side) 

(e) Necessary Technology and Type of Profession: PV power generation, consultant 
(f) Required Technical Level: Senior engineer or equivalent professional (with technical 

background) 
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(g) Execution Method: Preparation of awareness pamphlet for dissemination and execution of 
inspection tour 

(h) Input from Resource Person (Number of person and duration): Consultant (1 person 0.4 
M/M) 

(i) Targeted Personnel: Staff of PC and PEC 

6. Procurement of Input Resource of Soft Component 

It is planned that Japanese consultant will be directly procured as resource person for providing 
input and conducting the soft component. 

It is difficult to find local human resources who are able to conduct the soft component program 
in Pakistan because installation of the grid-connected PV system is the first case in the country. 
Therefore, local consultants shall only be employed only to provide support to Japanese 
consultant. 

7. Implementation Schedule of Soft Component 

The implementation schedule is shown in the following chart.  

Execution of the soft components during the actual PV system installation will be much effective 
through witnessing and actual application of PV system. Therefore, it is planned to perform all 
the soft components during the period of actual installation of the PV system. 

Main Construction

Installation works

Commissioning

Inspection, completion and hand over

Soft Component

Progress Report Completion Report
Source: JICA Study Team Domestic works: Site work：

Implementation Schedule of Soft Component

Calendar Months
2011

97 8

Reporting

Calendar Year
Financial Year

(5) Popularization campaign

5 632

2010 2011

(1) Existing grid and PV system

(4) Power restoration and
breakdown recovery technique

(2) Grid interconnection and PPA

(3) Data analysis

4

▲

▲ ▲

 

8. Reports and Documents 

The reports and documents to be submitted are as follows: 

(i) Text for Existing Grid and PV System (English):    10 sets 
(ii) Manual for the Daily Operation and Maintenance of PV System (English): 10 sets 
(iii) Manufacturer’s Manual on Grid Connection for PV System (English):  10 sets 
(iv) Application Manual on Data Logger (English):    10 sets 
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(v) Manual for Power Restoration and Breakdown Recovery (English):  10 sets 
(vi) Promotion and Awareness Campaign Pamphlet (Urdu/English): 200 sets each 
(vii) Progress Report (English/Japanese):    4 sets each 
(viii) Completion Report (English/Japanese):     5 sets each 

Due to the short implementation period of the soft component (5), the progress report for said 
component will not be submitted. 

9. Obligation of Implementing Agency of Recipient Country 

In order to achieve the targets of the soft component, it is essential for PC, PEC and other related 
organizations to continue the activities based on the technology and knowledge learned during its 
implementation. Moreover, the technology and knowledge need to be transferred or taken over 
continuously in the organizations. 

One of the foreseen obstructions in the efficient execution of the above is the transfer of the staff 
who already learned in soft component, to other organizations. In such case, it is highly possible 
that related activities and transfer of technology and knowledge will be discontinued. In order to 
avoid such situation, PEC and PC need to (i) determine the number of staff who will participate 
in the execution of each soft component, (ii) properly maintain the manuals and documents 
prepared during the implementation of the soft component, and (iii) carefully manage the 
technology and knowledge transfer in the organization. 
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