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Preface 

 
Japan International Cooperation Agency (JICA) decided to conduct the preparatory survey for 

the Project for Strengthening Training Center on Grid System Operation and Maintenance and entrusted 
the survey to consortium consulting (consist of Asia Engineering Consultant Co., Ltd. and Yachiyo 
Engineering Co., Ltd.). 

The survey team held a series of discussions with the officials concerned of the Government 
of the Islamic Republic of Pakistan, and conducted a field investigations from January to October 2015.  
As a result of further studies in Japan, the present report was finalized. 

I hope that this report will contribute to the promotion of the project and to the enhancement 
of friendly relations between our two countries. 

Finally, I wish to express my sincere appreciation to the officials concerned of the 
Government of the Islamic Republic of Pakistan for their close cooperation extended to the survey team. 
 
April, 2016 
 

Yoshinobu IKURA 
Director General, 

Industrial Development of and Public Policy Department 
Japan International Cooperation Agency 
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Summary 
 

1. Country Overview 

The Surface of the Islamic Republic of Pakistan (hereafter referred to as Pakistan) is 796,000 km2 

which is 2 times larger than that of Japan.  The Population is 188.2 million (a population annual 

growth rate is 1.95%), according to the Pakistan Economic White Paper in 2014/2015, which is the 

6th largest population of the world. 

The major industries are the agriculture and the textile industry.  While the real Gross Domestic 

Product (GDP) is around 246.9 billion US$ (the World Bank in 2014), the Gross National Income 

(GNI) is about 1,398 US$ (the Pakistan Central Bank in 2014-2015).  The real Economic Growth 

Rate is nearly 4.2% (the Economic White Paper in 2014-2015).  The domestic recent price 

escalation rate is around 3.2% as stated by Pakistan Central Bank in May 2015. 

 

2. Background of the Project 

In Pakistan the power shortage has become a serious problem.  In particular, in recent years the gap 

between the supply and demand of power is inflated to 4,500 ~ 5,500 MW (JICA “Data Collection 

Survey on Energy Sector Reform in the Islamic Republic of Pakistan,” 2014).  Accordingly, the 

entire country has been forced to increase load shedding over from 12 to 16 hours.  The gap 

between the supply and demand is caused by the low operating rate of the existing power plant, 

which in turn is caused by the shortage of funds to purchase adequate amount of fuel.  The shortage 

of funds can be traced to the fact that, while the power generation cost is high (20-30 PKR/kWh), the 

collection rate of electricity fees is very low (480 billion PKR is uncollected in 2013).  These cause 

circulation debt (JICA “Least Cost Generation and Transmission Expansion Plan in Pakistan,” 2015).  

Also in connection with the transmission and distribution network, as results of aging and inefficient 

operation & maintenance management, the accident rates and the power loss of transmission and 

distribution is at a high level of about 25%, compared with other countries (6.3% in Thailand, 9.4% 

in Indonesia, 11.5% in Philippine) (JICA, “Preparatory Survey for Power Improvement Project” 

2014). 

Because of the power situation mentioned above, both the developments of industry and people’s 

daily lives are inhibited.  The problem of economic loss due to the power outages and the inefficient 

operation of transmission and distribution network has been recognized as the most serious challenge 

to the country's economic activity.  Operating these facilities efficiently, strengthening the 

transmission and transformation system in order to enable stable power supply, and developing the 

capacity building for operators and technicians are pressing issue. 
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Under these circumstances, "National Power Policy 2013" has been established in the power sector.  

Its policy actions include the extermination of outages and the reduction of power loss up to 16%.  

The Project for Strengthening Training Center on Grid System Operation and Maintenance (hereafter 

referred to as the Project) aims at developing the capabilities of the training department of National 

Transmission and Despatch Company Ltd (hereafter referred to as NTDC).  By strengthening its 

training functions, the appropriate operation of transmission and transformation system is expected to 

be enhanced. 

 

3. Contents of the Project 

Based on these challenges, the Government of Pakistan requested Grant Aid to Japan to implement 

the "Project for Strengthening Training Center on Grid System Operation and Maintenance” in order 

to develop a training system focused on more practical needs. 

Accordingly, JICA collected the relevant information and confirmed the necessity and the validity of 

the Project as being worthy of Grant Aid.  The preparatory survey was conducted over nine months 

from February to October 2015 in order to establish a project design and to form a project cost 

outline.  Through the survey, it was revealed that the capacity building for engineers and technicians 

are insufficient, while the power generator and the transmission facilities are strengthened, along 

with the augmentation of the power demand.    Therefore, the facilities are not effectively 

operated. 

The Project aims at strengthening training capability, related to the appropriate operation for 

transmission and transformation equipment, in the training department of NTDC, by way of the 

installation of training simulator and facility. 

The Contents of the Project are shown as following: 

(1) Construction of 1 building of the New Training Simulator Building (Floor Are: approximately 

1,038.74 m², two-storey) 

(2) Installation of 1 set of transmission and transformation training simulator, including 1 set of 

protection relay, spare parts, consumable supplies 

(3) Consulting Service: 

- Detailed Design, procurement consultation, project implementation, etc. 

(4) Procurement method 
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- Major equipment is expected to be purchased in Japan. 

(5)  Responsible Authority and Execution Agency are shown as following: 

- Responsible authority: Ministry of Water and Power 

- Execution agency: NTDC 

4.  Duration and Cost of the Project 

The duration of the project implementation period is 24 months, including the phases of the Detailed 

Design, the procurement, the civil works and the installation.  The estimated overall cost borne by 

the Pakistan Side is 4.14 million PKR (equivalent to 5.42 million yen).  The cost breakdown is 

shown as follows: 

- Construction of 2 openings to connect to the new connecting corridor and installation of 2 

doors in the existing TSG Training Center (Ground and First floors), the expansion joint 

cover, and etc.: 1.88 million PKR 

- Change the power receiving transformer from 50 kVA to 200 kVA: 1.28 million PKR 

- Removal of obstacles such as septic tanks (Man holes), wasted soil by septic tanks, electric 

poles, trees, and etc. in the Project site, and securing connection points of existing TSG 

power supply, water supply, and gas supply for New Training Simulator Building: 0.98 

million PKR 

 

5.  Evaluation of the Project 

(1) Validity of the Project 

Along with the augmentation of the power demand, the power generator and the transmission 

and transformation facilities has been strengthened in Pakistan.  However, skilled and 

experienced engineers and technicians who can operate these facilities seem to be lacking.   

This is due to the obsolete and lacking of training facilities which enable to effectuate 

troubleshooting training.  Accordingly, installed equipment and facilities are not effectively 

utilized.  Under these circumstances, the project contributes to the construction of the New 

Training Simulator Building and to the installation of training simulator in Training Service 

Group (hereafter referred to as TSG) of NTDC. 

Based on the above, it is considered that the Project is expected to be highly adequate and 
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effective. 

(2) Effectiveness of the Project 

The traditional trainings have been conducted in a short time during the Grid System 

Operation Organization (hereafter referred to as GSO) operation’s interval time.  As a real 

simulator is used for the training, it is not only hazardous, but also very limited in terms of 

content.  On the other hand, the new training simulation allows TSG to safely carry out 

training, and to reproduce postulated accidents which cannot be done in the traditional 

trainings.  The quantitative and the qualitative effect are shown as below:  

1) Quantitative effect 

Index name 
Baseline value in 2015 

(actual value) 

Target value in 2021 
(3 years after the Project 

completion) 
1. Number of training courses using 
simulator (course) 

0 4 

2. Number of implemented training 
courses using simulator (times/year) 

0 22 

3. Number of trainees with experience 
using of simulator (person/year) 

0 120 

4. Training course evaluation by 
trainees 

3.0 3.4 

(Note) Evaluation ranks of Row 4: 4.0=Very Good, 3.0=Good, 2.0=Average, 1.0=Not Good 
 

In Row 4, while 3.0 of the baseline value in 2015 shows the average mark for the existing training 
courses, 3.4 of the target value shows the average mark of the training courses with the new course. 

 

2) Qualitative effect 

- The operation & maintenance for transmission and transformation is improved at trainees’ institution. 

- The economic infrastructure is strengthened, including the establishment of stable power supply, 

through the appropriate operation & maintenance for transmission and transformation.
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Chapter 1 Background of the Project 

1-1 Current Situation and Challenges of the Sector 

1-1-1 Current Situation and Challenges 

(1) Current Situation 

In Pakistan the power shortage has become a serious problem.  In particular, in recent years the 

gap between the supply and demand of power is inflated to 4,500 ~ 5,500 MW.  Accordingly, the 

entire country has been forced to increase load shedding over from 12 to 16 hours.  The gap 

between the supply and demand is caused by the low operating rate of the existing power plant, 

which in turn is caused by the shortage of funds to purchase adequate amount of fuel.  The 

shortage of funds can be traced to the fact that, while the power generation cost is high, the 

collection rate of electricity fees is very low.  These cause circulation debt.  Also in connection 

with the transmission and distribution network, as results of aging and inefficient operation & 

maintenance management, the accident rates and the power loss of transmission and distribution 

is at a high level of about 25%. 

(2) Challenges 

Because of the power situation mentioned above, both the developments of industry and people’s 

daily lives are inhibited.  The problem of economic loss due to the power outages and the 

inefficient operation of transmission and distribution network, has been recognized as the most 

serious challenge to the country's economic activity.  Operating these facilities efficiently, 

strengthening the transmission and transformation system in order to enable stable power supply, 

and developing the capacity building for operators and technicians are pressing issue. 

Under these circumstances, "National Power Policy 2013" has been established in the power 

sector.  Its policy actions include the extermination of outages and the reduction of power loss up 

to 16%.  This project aims at developing the capabilities of the training department of NTDC.  

By strengthening its training functions, the appropriate operation of transmission and 

transformation system is expected to be enhanced.  In support of the power sector of Pakistan by 

Japan, prior to this Project, JICA implemented technical assistance by way of the “Project for 

Improvement of Training Capacity on Grid System Operation and Maintenance” (2011-2014), for 

the purpose of developing the training capacity of the training department of NTDC, by updating 

training equipment and manuals, trainings in Japan, etc. 

The technical assistance contributed to ameliorate the weak training capability, however, it is 

obviously still necessary for workers to deepen their understanding of protection coordination in 
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transmission and to enrich troubleshooting capabilities at substations. 

TSG does not own its dedicated practical training institute, except Transmission Line (hereafter 

referred to as T/L).  Therefore, workers are forced to learn the operation of the protection relay 

during the short periods of substation operation inactivity.  Inefficiencies are scattered in 

education system. These improvements remain as a challenge. 

 
1-2   Background and Overview of the Grant Aid 

(1)  Background of Grant Aid 

So far, the improvement of the facilities and hardware related to power generation and 

transmission has been implemented as Japan’s ODA loan.  In the wake of the 

restructuring of the power sector, the needs for future cooperation in developing and 

improving the software side has increased, i.e. strengthening the organizations, 

management, and technology skills of various power companies. 

Based on these new challenges, in regards to transmission and substation operation & 

maintenance management, the Government of Pakistan requested Grant Aid to Japan to 

implement the "Project for Strengthening Training Center on Grid System Operation and 

Maintenance” in order to develop a training system focused on more practical needs.  

Through the Project, by strengthening the training function of the transmission and 

transformation sector, further efficiency for the operation & maintenance of the 

transmission network is expected. 

In Japan’s Assistance Policy to Pakistan, the power sector, including the development of 

the power transmission and distribution infrastructure, is positioned as a priority issue, 

namely the "development of economic infrastructure." The project is consistent with 

these policies.  In addition, the synergistic effects are expected from comprehensively 

supporting the Pakistani power sector along with the recent ODA Loan assistance as 

well as the technical assistance, the “Least Cost Generation and Transmission Plan.” 

Based on the above, JICA collected the relevant information and confirmed the 

necessity and the validity of the Project as being worthy of Grant Aid.  The preparatory 

survey was conducted over nine months from February to October 2015 in order to 

preparer project design and implementation schedule, and to form project cost outline. 

(2)  Outline of the Project 

1)  Project objectives 

To strengthen training capability, related to the appropriate operation for transmission and 

transformation equipment, in the training department of NTDC, by way of the installation of 
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training simulator and facility. 

2)  Contents of the Project 

・ a)  Construction of 1 building of the New Training Simulator Building (Floor are :approximately    

1,039 m2, two-storeys） 

・ b)  Installation of 1 set of transmission and transformation training simulator, including of 1 set of  

 protection relay, spare parts, consumable supplies 

・ c)  Consulting service 

Detailed Design, procurement consultation, project implementation, etc. 

d)  Procurement method 

Major equipment is expected to be purchased in Japan. 

3)  Target Area 

New Kot Lakhpat in Lahore City of Punjab Province (hereafter referred to as NKLP) 

4)  Responsible Authority and Execution Agency 

-  Responsible authority: Ministry of Water and Power 

-  Execution agency: National Transmission and Despatch Company Ltd 

1-3   The Project site and surrounding circumstances 

1-3-1 Natural conditions 

Major obstacle by the natural conditions is not relation to the construction work.  Latest 

observational data about climate conditions such as temperature, humidity, rainfall and wind 

velocity, and earthquakes record were collected by the preparatory survey.  Topographic survey 

and soil investigation were carried out by the local contractor.  Necessary natural conditions for 

the design and construction of the New Training Simulator Building for the Project shall be 

confirmed from those observational data.  The result of the investigation for natural conditions 

is shown as follow: 

(1)  Climate 

Lahore is a step climate, and April to September is severe heat.  Maximum temperature 

exceeds mostly 40 °C and sometimes more than 50 °C.  The monsoon season in July and 

August is hot and humid.  Day time temperature of the winter season from November to 

March is winter season is around 20 °C, however night time temperature becomes cold 

close to 0 °C, therefore the difference between cold and warm is large. 
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Table 1-1  Monthly Average Maximum and Minimum Temperatures in Lahore [°C] 
Month 

Jan Feb Mar Apr May Jun Jul Aug Sep Oct Nov Dec 
Temp. 

Maximum 20.0 26.7 30.9 38.0 40.3 41.8 38.5 36.2 35.1 32.9 28.1 22.3 

Minimum 5.6 8.1 12.9 17.9 22.9 26.5 25.2 24.8 24.4 18.4 11.3 7.0 
Source: TSG data (mean for 2005-2014 by Pakistan Meteorological Department) 

Humidity is high during day time and relatively low after sunset, and is around 50 % from April to 

June, and 70 % to 90 % in other months. 

Table 1-2  Monthly Average Maximum Humidity in Lahore [%] 
Month 

Jan Feb Mar Apr May Jun Jul Aug Sep Oct Nov Dec 
Humidity 
Morning 91 86 76 59 51 72 87 88 83 80 81 86 

Afternoon 67 60 51 35 30 55 68 72 66 56 55 60 
Source: TSG data (mean for 2005-2014 by Pakistan Meteorological Department) 

Monthly mean rainfall in Lahore is 288 to 405 mm from July to September of rainy 

season and average of dry season is 56 mm from November to May.  Annual mean 

rainfall is approximately 540 to 900 mm. 

Table 1-3  Monthly Mean Rainfall in Lahore [mm] 
 

Month 

Jan Feb Mar Apr May Jun Jul Aug Sep Oct Nov Dec 
Monthly 
mean 
rainfall 
Maximum 64.2 106.4 65.2 64.8 36.7 169.9 288.0 352.3 450.3 46.0 29.2 30.8 

Source: TSG data (mean for 2005-2014 by Pakistan Meteorological Department) 

Wind velocity is almost windless in the morning and is observed approximately 0.4 to 2.7 

m/sec in the evening. 

Table 1-4  Monthly Average Wind Velocity in Lahore [m/sec] 
Month 

Jan Feb Mar Apr May Jun Jul Aug Sep Oct Nov Dec 
Wind 
Velocity 

Morning 0.6 1.0 1.1 1.5 1.8 1.9 1.5 1.1 0.9 0.9 0.4 0.4 
Afternoon 1.6 2.1 2.5 2.7 2.2 2.3 1.9 1.9 1.7 1.6 1.1 0.8 

Source: TSG data (mean for 2005-2014 by Pakistan Meteorological Department) 

Most of wind direction is toward to the East in rainy season and toward to the West in dry 

season.  Thunderstorms occur throughout the year.  Annual thunderstorm days are about 

45 days, and 12 days in a month of the monsoon season. 

(2)  Record of Earthquake in Pakistan 
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Earthquakes causing damage in Pakistan are shown in Table 1-5 

Table 1-5  List of Earthquakes Damage in Pakistan. 

Year Month Day Epicenter Area of Damage 
Size 

(magnitude) 
Damage 
(defunct) 

893 - - Shahbandar, Sindh 8 150,000
1668 5 2 Shahbandar, Sindh 7.6 50,000
1819 6 16 Allahbund, Sindh 7.5 3,200
1827 9 24 Lahore, Punjab 7.8 1,000
1852 1 24 Kahan, Balochistan 8 -
1865 1 22 Peshawar 6 -
1883 - - Jhalawan, Balochistan - -
1889 - - Jhalawan, Balochistan 8 -
1892 12 20 Qilla Abdullah, Balochistan 6.8 -
1909 10 21 Sibi, Balochistan 7 100
1929 2 1 Sibi, Balochistan 7 -
1931 8 24 Sharigh Valley, Balochistan 7 -
1931 8 27 Mach, Balochistan 7.4 -
1935 5 31 Ali Jaan, Balochistan 7.7 30,000 - 60,000
1945 11 28 Balochistan 7.8 4,000

1974 12 28 
Hunza, Hazara and Swat
districts; North-West Frontier 
Province 

6.2 5,300

2005 10 8 
Muzaffarabad District, Azad 
State of Jammu and Kashmir& 
North-West Frontier Province, 
Pakistan 

7.6 or 7.8 80,000

2008 10 29 Ziarat District, Quetta 6.4 215
2011 1 18 - 7.2 -
2013 9 24 Awaran District, Balochistan 7.8 370
2013 9 28 Awaran District, Balochistan 6.8 400

Source: WIKIPEDIA 

 

(3)  Soil Investigation 

The objective of soil investigation is to analyze the allowable ground bearing capacity 

for the construction of the training simulator building.  The standard penetration test 

was carried out in one location near the center of the building site.  The soil sample 

was taken from the borehole in order to perform soil tests and to calculate the allowable 

ground bearing capacity.  Results of the test are shown in Figure 1-3 



1-6 
 

 

Source: Annex 7 

Figure 1-1 Result of Standard Penetration Test of the Project site 

The standard penetration test and indoor soil test show that the surface soil consists of 

viscous silt, while the soil of 1 m below from the ground level consists of sandy silt.  

This type of ground is not typically a cause of differential settlement of the building.  In 

addition, groundwater was not observed until a depth of 10 m.  It has been determined 

that the water level will not rise above a depth of GL-5.0 m during the rainy season.  As 

a result of the investigation, it has been determined that the allowable ground bearing 

capacity will be about 100 kN / m² at GL-1.0 m deep. 

(4)  Topographical Survey 

A topographical survey has been implemented at the construction site for the training 

simulator building, utilizing electro-optical distance measurement.  In the survey, the 

positions of existing buildings, underground obstacles and pipes have been verified.  In 

addition, a variety of topographical information has been collected.  The result of survey 

is shown in Figure 1-4. 
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Source: Annex 7 

Figure 1-2 Topographic Survey Map of the Project site and Surroundings 

The Project site is located in the center of TSG.  It is level land at 210 m above sea level.  The 

size of the Project site is small, surrounded not only by the existing buildings, such as the TSG 

training center, hostel and workshop fences, but also by the construction site for the training model 

of grid station.  The present ground level for the construction site is 1 m lower than that of the 

existing TSG training center, which is the baseline of the topographical survey.  As a temporary 

access road is secured, there will be no problem for construction vehicles to pass to the Project site 

from the western entrance of TSG KNLP. 

1-3-2 Environmental and Social Consideration Assessment 

The objective of the Project is to expand on the existing TSG building site.  Therefore, it will not 

cause any risk to the environment, nor the resettlement of habitants.  The Project would be assessed 

as category C in the environmental and social consideration guidelines of JICA. 

 

 

 

 

 

 

Base line Ground level
（GL±0） 

Present ground level for 
construction site(GL-1m） Construction site 

Existing workshop fence 



CHAPTER 2 CONTENTS OF THE PROJECT 
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Chapter 2 Contents of the Project 

2-1 Basic Concept of the Project 

2-1-1 Overall Goal and the Project Objectives 

While the constant improvement of the TSG training function has been achieved through the previous 

technical cooperation project, it is necessary to deepen understanding about protection coordination with 

transmission and transformation, and to promote the further enhancement of troubleshooting in the 

substation.  TSG does not own the private practical training center without T/L.  It is by using the short 

time during the rest period of the substation, to learn about operation of protection coordination.  Such 

education is deemed to be lacking and this improvement is left as a problem. 

Accordingly, this Project is intended to have the overall goal of contributing to the improvement of 

transmission and substation maintenance in-line with the basic policy of Pakistani power sector reform; 

“National Power Policy 2013”. 

In addition, the Project goal is to achieve an improvement of training procedures for equipment operation 

and accident response of the substation and transmission.  This will be achieved with the installation of 

the training simulator and a training facility in NTDC training department. 

2-1-2 Outline of the Project 

In order to achieve the above objectives, this Project will be implemented in order to install the training 

simulator for the operation and maintenance of the electric power system, and to establish the New 

Training Simulaor Building to carry out training by using the simulator.  In addition, necessary 

consulting services will be conducted throughout the Project. 

As shown in the rendering above, the facilities and equipment will be accommodated in one building of 

the simulator training facilities for transmission and transformation (Floor Are: approximately 1,038.74 

m², two-storey).  This equipment is comprised of 1 set of training simulators of the transmission and the 

substation, 1 set for the protection relay and 1 set for spare parts.  The final quantity will be determined 

based on the Detailed Design results in the implementation phase. 

When the Project is completed, it is expected to develop human resources in order to contribute to the 

improvement of the power quality, by stabilization of “protection relay, and improvement of operation 

capacity of GSO”, and also practice of the recovery measures during accident.  Finally, the development 

of domestic Pakistan economic will be assisted by a stable power supply. 
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2-2 Outline Design of the Japanese Assistance 

2-2-1 Design Policy 

2-2-1-1 Basic Policy 

The Project scope is centered on all electric power engineers in Pakistan, including engineers of NTDC, 

DISCOs, GENCOs and IPPs.  The Project components are the procurement and installation of 2 types 

of training simulators, and the construction of the simulator building. 

The site of the Project is in the space occupied by the current TSG training center located in NKLP, the 

substantially center portion of Punjab State, Pakistan, where many trainees may easily attend TSG 

training programs.  Because NKLP district is adjacent to the TSG training center and GSOs, it is easy to 

utilize various electric power facilities and to dispatch many trainers from GSOs to the TSG training 

center. 

Accordingly, basic design policy is defined as establishing a more practical training program based on 

the needs relating to the operation and maintenance of the GSO. 

2-2-1-2 Policy regarding Natural Conditions 

(1) Temperature, Humidity and Rainfall Conditions 

According to weather data obtained from Pakistan Meteorological Department, the maximum 

temperature in the target area is 41.8 °C and the minimum temperature is 5.6 °C, respectively. 

Humidity is around 50 % from April to June, and form 70 % to 90 % in other months.  

Condensation does not occur throughout the year in Pakistan. 

Equipment used for the Project should take into account the above temperatures and should be 

operated in air-conditioned rooms.  As outside air temperature is considered to be 40 °C, 

maximum allowable temperature for operating equipment is 35 °C in the air-conditioned rooms, 

which maintains equipment performance and function efficiency. 

Monthly mean rainfall in Lahore is 288 to 450 mm from July to September during the rainy season. 

Rainwater on roof of the New Training Simulator Building for the Project shall be directed to drain 

to the earth ground through the downspout.  However, in consideration of unexpected cases of 

heavy rainfall, the ground floor level of the New Training Simulator Building is to be rained 60 cm 

higher from the present ground level of the existing TSG Training Center.  Such measures should 

prevent rain water from entering in the New Training Simulator Building.  Also, the present 

ground level on the south side is approximately 100 cm lower than that on the north side.  When 

heavy rainfall comes, the rain water shall be directed to the lower side.  Therefore, the water will 

not normally stay around the New Training Simulator Building, unless a flood which overflows 

the height difference of 1.6 m.  In addition, the roof of the New Training Simulator Building 

should be covered with asphalt waterproofing.  Its installation and quality control shall be 

provided by a Japanese construction company during the construction stage. 

(2) Seismic Conditions 
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Earthquake region segments in Pakistan are classified into five regions throughout the country and 

the detailed design shall be built based on the risk of earthquake.  The Project site in Lahore is 

classified in the second region from safe region Zone-2A.  With calculation of seismic ground 

motion based on the result of soil investigation, horizontal force will be taken into account when 

designing the building. 

(3) Soil Conditions 

Following from the results of the soil investigation, it is determined that a ground allowable 

bearing capacity was approximately 100kN/m² at 1m below the present ground level.  Therefore, 

the long-term allowable bearing capacity for the foundation structure design shall be 95 kN/m². 

2-2-1-3 Policy regarding Social and Economic Conditions 

The Project site is located within the NKLP/NTDC grounds. Although NKLP is adjacent to a busy 

highway, general residential areas are separated from the road.  However, since there is a corporate 

NTDC housing at the same site, it should take the following countermeasures into consideration as much 

as possible during construction, i.e. not to cause inconvenience to local residents, and transportation and 

not to damage existing structures. 

2-2-1-4 Policy regarding Construction and Procurement 

The Project should be planned by utilizing local constructors while under the management of the 

Japanese constructor.  In Pakistan, public and commercial buildings such as ten storey buildings of 

medium-size and two storey brick structures are common.  Since local construction companies have 

ability to build these buildings, it is possible that they undertake construction work related to the Project. 

However, as it requires highly skilled technicians at the time of installation and also with equipment 

testing, we recommend that Japanese engineers be dispatched. 

In addition, the procurement of construction materials, labor, and construction equipment are fully 

possible in Pakistan.  Materials for concrete such as local crushed stone and river sand are suitable for 

the construction.  Materials for the Project shall be procured from local suppliers wherever possible. 

Equipment and materials for the simulator system procured in the Project are not manufactured in 

Pakistan.  In consideration of past procurement experience for existing equipment, and capability of 

operation and maintenance on the Pakistan side, the simulator system shall be procured from Japan, and 

the equipment from third countries. 

As a safety management during the construction work, there will be minimum effect to the surrounding 

neighborhood environment by construction work since the Project site is located within the premises 

NKLP.  However, it will be important to plan safety measures such as temporary fence to secure the 

safety for the staffs of NKLP and construction workers during the construction period. 
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The construction conditions of the Project site are shown as follows:  

Construction Conditions of the Project site 
Water supply has already been from the elevated water tank 
located in the North side of NKLP to the existing hostel 
located near by the Project site.  It is possible to secure the 
water supply for the New Training Simulator Building. 
However, the Contractor shall secure the temporary water for 
his construction since the water in the tank is limited.  TSG 
shall provide the connection point of the water supply for the 
Project. 

 
Elevated water tank 

Sewer pipe has already been from the sewage treatment facility in NKLP to to the existing hostel located 
near by the Project site.  It is possible to secure the sewer pipe connection for the New Training 
Simulator Building. 

 
Sewage treatment facility 

 
Sewer pipe connection point 

TSG shall change existing 50 kVA/400 V transformer to new 200 kVA/400 V transformer, and supply 
electrical power for the New Training Simulator Building.  TSG shall provide the temporary wat meter 
on the wall of the existing TSG training center for the construction work of the Project. 

 
Existing transformer 

 
Planned location of temporary wat meter 

TSG shall remove training electrical poles, septic tanks and rejected tower foundation in the Project site 
before commencement of the construction work for the Project. 

 
Training electrical poles and 

septic tank 

 
Septic tank 

 
Wasted tower foundation 
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2-2-1-5 Policy regarding Building and Equipment Grades 

The building grade should be a reinforced concrete structure which is a common type of structure in 

Pakistan. 

Grades for procured equipment shall be similar to the level of those which are used at Japan’s electric 

power company’s training.  The specification of equipment is not specified but compatible to those 

installed in existing facilities and equipment.  The equipment with minimum specifications and 

configurations will be procured and installed based on the policy, i.e. the procured simulator is specified 

for training purposes and is composed of versatile parts, that where possible, uncomplicated maintenance 

procedures.  In order to keep designs economical, equipment specifications should use standard 

products that confirm to international standards where possible. 

2-2-1-6 Policy regarding Maintenance and Management by the Recipient Country 

TSG has conducted operation and maintenance of training equipment, as procured through “the Project 

for Improvement of Training Capacity of Grid System Operations and Maintenance”, implemented by 

December 2014.  Thus, TSG has the capacity to operate and maintain the training simulator that is 

planned to be procured for the Project. 

Engineers with ability and knowledge for training simulator seem to be lacking at NTDC.  Therefore, it 

is necessary to conduct a training program by TOT in Japan so that proper operation and maintenance 

technology for transmission and transformation can be successfully transferred. 

In addition, a requisite minimum volume of spare parts will be procured so that effective and efficient 

operation and maintenance for training simulator can be conducted. 

2-2-1-7 Policy regarding Construction and Procurement Methods 

The equipment procured in Japan or in third countries will arrive at the Port of Karachi and will then be 

transported overland to the Project site more than 1,300 km away.  This will entail 9 days of overland 

transportation by truck.  Transportation duration from Japan to the site is approximately 60 days. 

The Project site is located in the center of the premises of NKLP and has a relatively flat site.  And also 

the Project site has a narrow area surrounded by the existing TSG training center, an existing hostel, a 

transformer workshop and a new project site for the training model grid station.  The existing level of 

the Project site is lower than 1.0 meter from the level of the current TSG training center.  A filling 1.0 

meter around the new TSG Training Simulator Building will be planned to maintain the same floor level 

of the existing TSG training center.  In addition, it has an available temporary access road for the 

Project vehicles to the Project site from the west side gate of the premises of NKLP through by the south 

of the existing TSG training center. 

It is necessary to perform the removal of existing obstacles in the Project site by the Recipient Country 

before the commencement of the construction work by Japanese side.  Also, the Recipient Country is 

required to complete the construction of the foundation for the generator procured by the Japan side.  

The completion of the foundation construction should be done before the commencement of the 
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installation work for the generator.  An efficient dispatch schedule by the Consultant shall be planned 

with appropriate advice and guidance for the counterparts of the Recipient Country. 

2-2-2 Basic Plan (Construction Plan/Equipment Plan 

2-2-2-1 Design Conditions 

(1) Weather and Site Conditions 

Weather data shows mean values from 2005 to 2014 obtained from TSG 

a) Site elevation from sea level: 215 m 

b) Site power supply: AC 400 V (three phases), 230 V (single phase), 50 Hz 

c) Temperature (annual mean): 

・Low temperature; 5.6 °C 
・High temperature; 41.8 °C 

d) Humidity (annual mean): 

・A.M.; 50 to 90% 
・P.M.; 30 to 70% 

e) Design basis wind velocity: 120 km/h (33.34 m/s), Building Code of Pakistan 

f) Climate: 

・Rainy season; June to September 
・Dry season; October to May 

g) Mean rainfall (annual mean): 450.5 mm 

(2) List of Applicable Codes/Standards 
 

Table 2-1 Applicable Codes/Standards 
Name of codes/standards Application 

International Electrotechnical Commission (IEC) Electrical products in general 
International Organization for Standardization (ISO) Industrial products in general 
Japanese Industrial Standards (JIS) Industrial products in general 
Japanese Electrotechnical Committee (JEC) Electrical products in general 
Japan Electrical Manufacturers’ Association (JEMA) Electrical products in general 
Japan Electric Association Code (JEAC) Electrical products in general 
Japanese Cable Makers’ Association Standard (JCS) Electrical cables 
Electronic Industries Association of Japan (EIAJ) Electrical products in general 
International Telecommunication Union (ITU) Electrical products in general 
Japanese Building Code and Standards Building design 
Building Code of Pakistan Engineering Council Building design 

2-2-2-2 Construction Plan 

(1) Facility Layout Plan 

The New Training Simulator Building will be built in the premises of NKLP.  As a request of 

TSG, the structural form of the building will be comprised of 2 storey to connect each floor of the 

existing TSG training center since the Project site area is limited space surrounded by the existing 

TSG training center, existing hostel, transformer workshop and new project site for Training model 

grid station. 

(2) Structure Plan 
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As shown in Table 2-2, outline of the New Training Simulator Building is as follows: 

 
Table 2-2 Outline of the New Training Simulator Building 

Structure Reinforced concrete frames 2 stories structure with penthouse 

Floor Are 

Ground Floor: 507.70 m2 

First Floor: 507.70 m2 

Rooftop shack: 23.34 m2 

Total: 1,038.74 m2 

Building Service Equipment: 
Lighting equipment, Emergency exit light, Ventilating 
equipment, Air conditioner, Plumbing and sanitary, Fire alarm 
system, Fire extinguisher 

Furniture and 
Equipment 

Furniture: 
Desk, Chair, White board, Bookshelf, Equipment rack, Work 
desk, Work chair 

Equipment: 
Projector, Projector screen, Desktop computer, Color printer, 
Uninterruptible Power Supply(UPS) 

1) Floor Plan 

In the New Training Simulator Building, more than 40 engineers/operators are to be trained per 

year. Naturally, 400 trainees can be trained using simulator during next 10 years.  Floor area of 

each room necessary for training is shown in Table 2-3. 
 

Table 2-3 Floor Area for each Room of the New Training Simulator Building 
Floor Name of Room Floor Area of Room 

Ground Floor 

Protection Relay Room 109.58  m² 
CPU Room 38.66  m² 
Training Simulator Room 109.58  m² 
Battery Room 38.13  m² 
Electrical Room 21.61  m² 
Storage Room 12.44  m² 
Building Service Space 3.00  m² 
Corridor 55.00  m² 
Care Taker Room 11.03  m² 
Kitchen 11.03  m² 
Stair Case 22.05  m² 
Wash Room 44.74  m² 
Passage, etc. 30.85  m² 

First Floor 

Protection Relay Class Room 93.18  m² 
Instructor Room 2 18.53  m² 
Seminar Room 109.58  m² 
Simulator Class Room 74.66  m² 
Instructor Room 1 21.61  m² 
Storage Room 12.44  m² 
Building Service Space 3.00  m² 
Corridor 60.44  m² 
Care Taker Room 11.03  m² 
Kitchen 11.03  m² 
Stair Case 22.05  m² 
Wash Room 44.74  m² 
Passage, etc. 25.41  m² 

Rooftop shack Stair Case 23.34  m² 

2) Section Plan 

The connecting passageways shall be planned to connect between the existing TSG training 

center and the New Training Simulator Building at the ground and first floors.  TSG shall 

undertake the demolition of walls for walls of the existing TSG training center, repairing around 

opened walls, and installation of doors and expansion joint covers.  The existing ground level 
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of the Project site is lower than approximately 1.0 meter from the existing ground level of the 

existing TSG training center.  Filling of 1.0 meter around the New Training Simulator Building 

shall be planned to keep same floor level of the existing TSG training center. 

3) Structure Type and Allowable Load 

The structural type is shown as below: 

Storeys: 2 storeys, 1 rooftop shack 

Height of Floor: Ground floor 3.2 m and First floor 4.0 m 

Span between columns: 6.0 m 

Structure type: Reinforced concrete frames 

Foundation: Mat foundation 

External Wall: Concrete Block (150 mm thickness) 

Foundation plan shall be designed by the mat foundation with consideration of the long-term 

allowable bearing capacity of 95 kN/m² at 1 meter depth from the existing ground level from the 

results of the soil investigation.  Frame structure plan shall be designed by the reinforced 

concrete structure which consisted frames such as columns and girders with consideration of 

durability, local natural and construction conditions, economy, and etc.  The floor loading 

capacity of each room shall be conformed to the Japanese Building Code and Standards, and the 

floor loading capacities of main rooms are shown in the followings;  

Training Simulator Room: 4,900 N/m² 

Protection Relay Room: 8,000 N/m² 

Protection Relay Class Room: 2,900 N/m² 

Simulator Class Room: 2,900 N/m² 

Seminar Room: 3,500 N/m² 

4) Building Service Plan 

Electricity for the New Training Simulator Building is supplied from an existing power panel of 

NKLP/TSG by the work of the Recipient Country.  For electrical equipment for each room, 

electricity is supplied from a distribution board which installed in the building. 

In consideration of maintenance and troubleshooting, an individual air conditioning system is 

recommended.  The air conditioning system and ventilating system plans are shown in Table 

2-4 and 2-5. 
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Table 2-4 Air Conditioning System Plan of the New Training Simulator Building 

Name of Room Design Temperature Type 

Training Simulator Room 28 °C Exposed ceiling mounting type, 7.1 kW, 4 units 

Protection Relay Room 28 °C Exposed ceiling mounting type, 7.1 kW, 4 units 

Seminar Room 28 °C Exposed ceiling mounting type, 10.0 kW, 4 units 

Protection Relay Class Room 28 °C Exposed ceiling mounting type, 7.1 kW, 4 units 

Simulator Class Room 28 °C Exposed ceiling mounting type, 10.0 kW, 2 units 

 
Table 2-5 Ventilating System Plan of the New Training Simulator Building 

Name of Room Ventilation frequency Ventilation purpose 

Wash Room 10 times/hour Odor and Moisture 

Battery Room 10 times/hour Odor 

Electrical Room 4 times/hour Odor 

 

5) Finishing Plan 

The finishing schedule for the Project shall be planned by materials used commonly in Pakistan. 

The specifications and finishing contents of each room are shown in Table 2-6. 

 
Table 2-6 Finishing Schedule of the New Training Simulator Building 

Name of Room 
Interior Finishing 

Floor Wall Ceiling 
Protection Relay Room 
CPU Room 
Training Simulator Room 
Protection Relay Class Room 
Seminar Room 
Simulator Class Room 
Instructor Room 
Care Taker Room 
Kitchen 

Ceramic Tile 
(300x300 mm) 

Emulsion Paint 
Light Iron Suspended 
Frame, Makeup Plaster 
Board 

Battery Room 
Electrical Room 

Oil Proof Paint 
Finish 

Emulsion Paint Emulsion Paint 

Stair Case 
Ceramic Tile 
(300x300 mm) 

Emulsion Paint Emulsion Paint 

Wash Room 
Ceramic Tile 
(300x300 mm) 

Emulsion Paint, Ceramic 
Tile (300x300 mm) 

Light Iron Suspended 
Frame, Makeup Plaster 
Board 

Storage Room 
Dust Proof Paint 
Finish 

Emulsion Paint Emulsion Paint 

Corridor 
Ceramic Tile 
(300x300 mm) 

Emulsion Paint 
Light Iron Suspended 
Frame, Makeup Plaster 
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Board 

Building Service Space 
Mortar Steel 
Trowel 

Emulsion Paint Emulsion Paint 

Name of Structure External Finishing 

Roof 
Asphalt waterproof on top of concrete slab, Cover concrete 100 mm 
thickness (welded wire mesh, expansion joint 3 m pitch)  on top of 
insulation material 50 mm thickness 

Wall 
Column and Girder: Reinforced concrete, Wall: Painting on top of  
mortar on concrete block 

 

2-2-2-3 Equipment Plan 

(1) Project Component Verification 

In order to be specific about the new training simulator, it is necessary to examine types of 

simulators correspond to the present situation of the Recipient Country.  Also, the types of 

engineers and operators who will use the simulator are specified as follows. 

1) Power System Engineers in Pakistan 

Pakistan power sector has several educational institutes, i.e. WAPDA (WEA, WASC, HTCM), 

which engage in conducting general education for senior engineers and senior managers. 

Academic educational institutes, such as University of Engineering and Technology (UET), 

Lahore, have department of electrical power engineering which engages in providing technical 

general education for college or university students. 

Engineers engaged in power system network in the Pakistan power sector are divided into five 

categories shown below. 

h) Engineers in planning department engaged in planning and designing the whole 
power system network in Pakistan 

i) Engineers in the NPCC department engaged in conducting operations for planned blackouts, 

power system monitoring and power control demand 
j) Engineers in system protection department under service division engaged in conducting 

setting of protection relay 
k) Engineers/operators in each GSO engaged in conducting operation & maintenance for GSO 
l) Engineers/operators in each DISCO engaged in conducting operation & maintenance for 

distribution substation. 

Within these 5 categories of engineers, WAPDA (WEA) is in charge of education for category 1.  

None of department/education system is for category 2.  TSG is for part of 3, 4, and 5. 

As mentioned above, engineers and operators in each GSO and DISCO, who are trained 

technically by TSG, require more highly-professional individuals with practical education and 

training.  In other words, more practical experience-oriented training for protection relay 

operation & GSO operation by using training simulators is required as well as classroom lectures 
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in order to understand the technology of power equipment, especially protection relays, and to 

obtain skills for the proper operation of the equipment. 

A list of power system simulators, installed and utilized in power sector in Pakistan including 

WAPDA and academic educational institutes, are summarized in Table 2-7. 
 

Table 2-7 List of Power System Simulators in Pakistan 

 

MoWP UET 

NTDC WAPDA 
Electrical 

Engineerin
g 

Planning NPCC 

Service Division Training Electric 
Power 

Engineerin
g 

System 
Protection

TSG WEA 
WAS

C 
HTCM 

Depart
ment 

missio
n 

Planning 
for power 
system 
stabilizati
on in all 
Pakistan 

Modificat
ion of 
power 
system 
structure 
in all 
Pakistan 

Protection 
for power 
equipment 
system 
using 
protection 
relay 

Technical 
consultant 
and training

Education 
for senior 
engineer 

Educat
ion for 
manag
er 

Education 
for water 
power 
managem
ent 

Education 
for student 
of power 
engineering

Assign
ment 

Evaluatio
n for 
introducti
on of  
new 
power 
networks/ 
generators 

Operation 
for 
planned 
blackout, 
power 
system 
monitor 
and 
demand 
power 
control 

Setting of 
protection 
relay and 
analysis/ 
removal of 
power 
system 
failure 

Technical 
consultant 
for NTDC/ 
DISCOs 
and 
technical 
training for 
GSO 
engineers/ 
operators 

Education 
for senior 
engineers 
with 
degrees 
including 
IPP 
engineers

  

Learning of 
technology 
for 
generation/ 
transmissio
n/ 
distribution 
power 
network 

Type 
of 

simula
tor 

Digital 
(PSS/E) 

Digital 
(E-TERR
A) 

n/a n/a 

Analog 
simulator 
for 
transmissi
on line 
and 
digital 
network 
simulator 

n/a n/a 

TERCO 
analog 
simulator 
for 
transmissio
n line 

Simula
tor 

applica
tion 

Advance verification 
for phenomena in 
power system 

(hand 
calculation)

Training 
for 
operation/ 
maintenanc
e, accident 

General 
education

  
General 
education 

Locati
on 

Lahore Islamabad Lahore Lahore 
Faisalaba
d 

Islama
bad 

Mangla Lahore 

Object 
person 

Several 
engineers 
in 
planning 
departme
nt 

Several 
tens of 
engineers 
in NPCC 
departme
nt 

Several 
tens of 
engineers 
in system 
protection 
department

Several 
hundreds of 
NTDC, IPP, 
DISCOs 
engineers/ 
operators 

Senior 
engineer 
managers 
of power 
system 

Senior 
manag
ers 

Senior 
managers 

College/ 
university 
students 
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WAPDA: Pakistan Water and Power Development Authority 

WEA: Wapda Engineering Academy 

WASC: Wapda Administrative Staff College 

HTCM: Hydel Training Center Mungla 

PSS/E*1 has been already introduced and operated in the planning department of NTDC, for the 

purpose of the power system development in Pakistan. Also, it is planned that RTDS*2 is to be 

introduced by the support of USAID.  E-TERRA*4 introduced and operated in Central Load 

Dispatching Center (NPCC) with the SCADA system*3 is one of simulators used to change 

transmission and transformation network for the short-term. 
*1： The Power Transmission System Planning Software, manufactured by SIEMENS.  It is 

possible to implement power system analysis. 
*2： The digital simulator for power system analysis, manufactured by RTDS Technologies 
*3： Supervisory Control And Data Acquisition 
*4： The power system simulator manufactured by ALSTOM 

On the other hand, the power simulator has not been introduced to the system protection 

department and TSG as yet.  In the system protection division, evaluation and protection relay 

settling, analysis and removal of system abnormality failure, and study of new power equipment 

connections have been done with manual calculation. 

The training for hundreds of GSO operators is executed bringing the equipment during the 

maintenance of GSO.  Therefore, OJT is inefficient and not enough. 

In addition, the WEA of the training facility of WAPDA, the training simulator of the power 

transmission and substation was introduced by Germany GIZ support in 1985. For the senior 

level administrative engineers, the general education has been provided.  The simulator has not 

been introduced to HTCM for the purpose of management training WASC and irrigation 

management. An analog type simulator has been introduced to electrical engineering of UET 

with JICA assistance, and the general power education has been implemented for students. 

2) Types of Power System Simulators 

In general, power system simulators are divided into two categories of simulator, i.e. “Analysis 

Simulator” and “Training Simulator”.  “Analysis Simulator” can analyse various kinds of 

phenomena that occur in power system networks by simulating and can be utilized for designing 

and planning new power system networks, which is similar to simulators for design and analysis 

utilized by manufacturers. “Training Simulator” is specialized for the training of the operation 

for power equipment and power system, which is similar to simulators for training of operation 

for equipment and system in airline and railway industry. 

An “Analysis Simulator” in power electric company can analyse various kinds of phenomena 

that occur in power system networks and can be utilized for designing and planning new power 

system networks by finding some problems and countermeasures beforehand.  In general, 



2-13 
 

“Analysis Simulator” is divided into three types of simulator, i.e. “Digital Simulator”, “Analog 

Simulator” and “Hybrid Simulator”, which is combined analog-digital simulator. 

a) A “Digital Simulator” can simulate a specified small time-domain phenomena.  A 
single kind of “Digital Simulator” cannot simulate all kinds of time-domain 
phenomena.  Therefore, at least three kinds of “Digital Simulator” are needed to 
simulate various kinds of time-domain phenomena that occur in power system 
networks. 

b) An “Analog Simulator” and a “Hybrid Simulator” can simulate almost all kinds of 

time-domain phenomena occurring in power system networks. However, skilled engineers 

working with advanced technology can only make substantial use of large-scaled “Analog 

Simulator” or “Hybrid Simulator” to maximize simulator’s functional capability. 

In view of this situation, many engineers are utilizing a “Digital Analysis Simulator” as a means 

to analyse power system network phenomena, because a “Digital Simulator” is providing more 

user-friendly simulation environment for the engineers compared with an “Analog Simulator” 

and/or “Hybrid Simulator”. 

A positioning map for three types of power system training simulator, where department is 

plotted along the horizontal axis and technical level (large/small scale of power system network) 

is plotted along the vertical axis, is shown in Figure 2-1.  As shown in the figure, the simulator 

procured in the Project will correspond to the needs of engineers (4, 3 and 5 of engineers 

categories mentioned 1). 

The operation training in NPCC department of NTDC is required for the national power system 

of Pakistan, and E-TERRA of Alstrom is operating with the central power supply system.  In 

the universities and WEA, the simulation of transmission line model of TERCO Co. and 

Simulation grid donated by GIZ, are operating for education and training.  On the other hand, 

the training simulator has not been introduced to TSG and system protection department to 

educate engineers of GSO and DISCO as yet. 
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Figure 2-1 Positioning Map of the Simulator for Operation Training 

 

3) Comparison of three types of power system training simulator 

Examples by applications, target departments, individual subjects, purposes and features are 

summarized in Table 2-8 respectively to study the introduction situation described above.  

Since the target department is the TSG, the “simulator for analysis” is excluded.  The training 

simulator can be considered for central power supply stations, the transmission and distribution 

and education.  The simulator for central power supply station has already been introduced to 

NPCC and for education to WEA and UET. 

As TSG will own the simulator on the Project for the first time, it should be noted not to select 

one with excessively high specifications.  In the Project, TSG has been confirmed to make a 

selection according to the basic specifications necessary to simulate a simpler system and to 

perform the versatile training. 

 

Table2-8 Comparison of Training Simulators 

Simulator 

A: Simulator for 
central power system 

control center 
(Digital) 

B: Training simulator for 
substation (Digital) 

C: Simulator for 
education (Analog) 

Example E-TERRA 

Simulators, similar to those used 
for training of protection relay and 
substation operation by Japanese 

power companies 
 

TERCO analog 
simulator 

Department NPCC ①TSG, ②System Protection UET, WEA 

Object 
person 

Engineers in central 
power system control 

center 

①GSO O&M engineers 
②Protection relay engineers 

Senior managers, 
senior engineers, 

students 

Targeting Simulator of this  
Project (Considering newly  

Production) 
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Simulator 

A: Simulator for 
central power system 

control center 
(Digital) 

B: Training simulator for 
substation (Digital) 

C: Simulator for 
education (Analog) 

 

Purpose 

Improvement of skills 
of power network  
engineers/ operators at 
NPCC 

①Training for GSO operation and 
improvement of O&M skills. 
②Training of protection relay 
setting, of examination of new 
protection relay, and of 
troubleshooting to incidents 
 
(It is also possible to train around 
20 engineers/operators for system 
protection.) 
 

①Education for 
senior engineers/ 
managers 
②Leering 
fundamental theory 
for generation/ 
transmission/ 
distribution power 
network. 

Features 

Advanced technology 
of power system 
stability is 
indispensable, which 
means the simulator is 
suitable for advanced 
engineers. 

①Two purposes: training for GSO 
operation and training of protection 
relay setting/ operation, which 
decreases recovery time from 
incidents 
②Actual equipment of protection 
relay can be connected to training 
simulator, which is effective for 
GSO engineers/ operators. 

①Parameters’ 
changes need time. 
②Stereotyped 
education is 
conducted, which is 
unsuitable for 
engineers/ operators 
in power electric 
company. 
 

Cost- 
effectiveness 

☓ ◎ ☓ 

Cost-effectiveness is so 
small that NPC 
department consists of 
about 15 people. 

The targets are engineers of more 
than 40 GSO.  If 10% of TSG 400 
trainees attend the training 
annually, 400 trainees will obtain 
the education and training for 10 
years. It will have a ripple effect. It 
is possible that about 20 engineers 
of system protection obtain the 
education in the same time.  

As a cost to change 
the model parameters 
is expensive, only 
routine education 
and training can be 
done. The trainees in 
the future will not 
belong to operation 
of GSO in some 
cases. 

Initial cost 

○ ○ △ 
Depending on the 
simulation scale, but it 
will be relatively cheap. 

Limited to the substation of 
simulation scale, it will be 
relatively cheap.  

Depending on the 
simulation scale. 

Delivery 

○ ○ ☓ 
In the case of 
ready-made software, 
fast delivery. In the 
case of custom 
software, the long 
delivery time. 

It is so relatively short that content 
of simulation training is not 
special. 

It takes the time to 
create the analog 
model. 

Maintenance 

○ ○ △ 

Data updates are 
required. Replacement 
of hardware is easy. 

Software update is unnecessary. 

Software update is 
unnecessary. 
Maintenance of 
power supply system 
is required. 

Safety ◎ ○ ☓ 



2-16 
 

Simulator 

A: Simulator for 
central power system 

control center 
(Digital) 

B: Training simulator for 
substation (Digital) 

C: Simulator for 
education (Analog) 

Ensure safety to 
simulate by the PC or 
WPS 

Depending on the device 
configuration.  It is relatively safe 
for rated voltage / current:  50 V / 
<125. 

Danger. 
Rated voltage / 
current: 
400 V / 16 A 

Size 

◎ ○ ☓ 
It is small and possible 
to be implemented by 
the PC or WPS. 

Relatively small. 
It is too large and 
needs miniature of 
actual equipment. 

 

4) Study and consideration of optimal simulator to TSG 

As mentioned above, among these simulator candidates, “B: training simulator for substation”. 

in other words, the simulators used for training of protection relay and substation operation by 

Japanese power companies seems to be the most optimal choice for TSG. 

(2) Project Cost and Operation & Maintenance Cost 

As shown in Table 2-8, in view of initial cost, delivery, safety, and size of the equipment, it is 

considered that the training simulator for transmission, substation and distribution is almost the 

same as that for the central power supply.  In addition, in view of the maintenance requirements 

of the equipment, the training simulator for the central power supply requires frequent data update, 

but transmission, substation and distribution does not require a software update.  However, the 

training simulator for transmission, substation and distribution requires maintenance, compared 

with that of the central power supply. 

2-2-3 Outline Design Drawing 

Equipment configuration of the operational training simulator is shown in table 2-9, and the simulated 

power system network in the simulator is shown in Figure 2-2.  Details are shown in Appendix 5.  

Plans of equipment arrangement are shown in Figure 2-3 and Figure 2-4. 

The GSO training simulator includes one and a half busbar*5) substation model. This feeding method has 

been used for many years in Pakistan and two generator models, where the operation of synchronization 

to the power system can be simulated. The GSO training simulator can simulate a 220/132/11-kV grid 

station, where trainees from DISCOs can be trained. The training simulator includes two 220/132-kV 

transformer models and one 132/11-kV transformer model, respectively. The training simulator includes 

a transformer protection relay, busbar protection relay and other protection relay models, except for a 

generator protection relay model because the power plant operation is outside the NTDC operation. 

Transmission line impedance can be changed between 0 and 200 ohm. The training simulator includes 

shunt reactor models in 220-kV power system in order to understand the effect of shunt reactors for 

keeping the voltage during a power system failure and Ferranti effect, though an actual 220-kV power 



2-17 
 

system has no shunt reactors for transmission lines. The SVC is contained the excellent software to 

simulate the basic phenomena for considering cost performance. 

Overview of the planned operational training simulator is summarized as follows. 

・ To simulate the entire targeted substation. 

・ To simulate 220/132/11-kV grid station. 

・ To include two generator models. 

・ To include three-phase parallel two-line models. 

・ To be connected to actual protection relays. 

・ To output the various waveforms of current, voltage, frequency, etc. 

・ To simulate the appearance of a system fault of a short circuit and ground fault. 

・ To check the stabilization of the protection relay of operating value and time coordination, and to 

confirm the operating duty and the non-operating duty. 

・ To reproduce accident data of the actual system and to confirm the relay operation.  

・ Analysis range is the protection relay operating range. 
*5： （1-1/2）The power supply system is in the reliable bus system to maintain by another 

healthy bus in the case of the accident of the cutoff of single bus. 
 

(1) Equipment configuration 

The equipment configuration of the Project (draft) is shown in Table 2-9. Operation training 

simulators consist of two kinds of systems.  They are the protection relay operational training 

simulator and the substation operational training simulator.  In addition, the relay group will 

prepare to work in response to signals from the training simulator. 

 
Table 2-9 Equipment Configurations 

Classification Description Unit Qty 

GSO training simulator Protection relay operation training simulator 1 Set 

GSO operation training simulator 1 Set 

Protection relay Distance relay 2 Unit 

Transformer differential protection relay unit 1 Unit 

Overcurrent protection relay 1 Unit 

Busbar voltage differential protection relay 

(high impedance) 
1 Unit 

Busbar current differential protection relay 

(low impedance) 
1 Unit 

Synchronizing check relay 1 Unit 

Breaker failure protection relay 1 Unit 

Line current differential protection relay 2 Unit 

Replaceme

nt part 

Operational training 

system of protection 

Computer for I/F board  1 Set 

UPS 1 Set 
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relay Cable (various) 1 Set 

Others 1 Set 

Operational training 

system of substation 

System simulation server 1 Set 

UPS 1 Set 

Monitor 1 Set 

Selector switch (various) 1 Set 

MCCB (various) 1 Set 

Push-button switch (various) 1 Set 

Indicator (various) 1 Set 

Auxiliary relay (various) 1 Set 

CPU unit 1 Set 

Cable (various) 1 Set 

Others 1 Set 

Expendables Printer paper 1 Set 

Toner cartridge 1 Set 

 
 
 
 



2-19 
 

 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 

Figure 2-2 Diagram of Training Simulator for Power System 
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Figure 2-3 Ground Floor Plan of the New Training Simulator Building 

 
 

 
Figure 2-4 First Floor Plan of the New Training Simulator Building 
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(2) Outline Design Drawings 

The outline design drawings for the New Training Simulator Building are shown in Table 2-10.  

Drawings shall be referred to Appendix-6. 

 
Table 2-10 Outline Design Drawings 

Number of Drawing Title of Drawing 

1 Site Layout Plan 

2 Ground Floor Plan 

3 First Floor Plan 

4 Roofing Plan 

5 South Elevation 

6 North Elevation 

7 East Elevation 

8 West Elevation 

9 Section A-A 

10 Section B-B 

11 Section C-C 

12 Section D-D 

2-2-4 Implementation Plan 

2-2-4-1 Implementation Policy 

As the Project shall be implemented based on the Japan’s Grant Aid Scheme, it shall be approved by the 

Government of Japan.  The Project shall be commenced after the Exchange of Notes (E/N) between two 

countries, and after the Grant Agreement (G/A) between JICA and the Government of Pakistan are 

exchanged.  Basic policy and special considerations for the Project implementation are shown below: 

(1) Project Implementation Body 

The supervisory agency responsible for implementing the Project on the Pakistan side is NTDC, 

and the implementing agency is TSG.  While SD is department responsible of project in NTDC, 

TSG will be in charge of operation & maintenance of the Project after completion.  In order to 

keep the Project moving smoothly, SD of NTDC and TSG should appoint project representatives 

and keep close contact with Japanese consultants and contractors. 

The appointed TSG Project representative should explain project details sufficiently to NTDC and 

TSG project staff, and habitants within the Project site to ensure cooperation with the 

implementation of the Project. 

(2) Consultant 

In order to procure and install necessary equipment for the Project, the Consultant will conclude a 

consultancy contract with NTDC and will conduct detailed design and supervision of the site work 
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for the Project. The Consultant will also prepare tender documents and execute pre-qualification 

and tender on behalf of NTDC, which is the Project implementing body. 

(3) Contractor 

The Contractor, which will be a Japanese corporation selected by the Pakistan side by means of 

open tender in accordance with the Japan’s Grant Aid Scheme, will build a new building and 

conduct procurement and installation of new equipment.  As it is deemed necessary for the 

Contractor to provide after-care in terms of the supply of spare parts and the repair of breakdowns 

in regard to new equipment, the Contractor should give proper consideration to establish a 

post-Project liaison system. 

(4) Necessity to Dispatch Japanese Engineers 

The Project is composed of procurement and installation of equipment and civil engineering 

related to the construction of a training building.  Construction will also need to be coordinated 

with existing training facilities which are to be linked.  Therefore, it is essential that foremen 

familiar with the Japan’s Grant Aid Scheme should be dispatched from Japan to keep management 

and site guidance for whole works consistent in terms of scheduling, quality, completion and 

safety management. 

Highly skilled engineers are needed during equipment installation and for post-installation 

adjustments and testing for training simulator, so local contractors cannot be utilized for anything 

besides labor.  Engineers must be sent from Japan to fulfill these roles and handle quality control, 

technical guidance and schedule management. 

2-2-4-2 Implementation Conditions 

(1) Pakistan Construction Conditions and Technology Transfers 

There are a number of general construction and electrical contractors in Lahore which can accept 

requisitions for labors, transportation vehicles and construction equipment within Pakistan, as well 

as general workers for the civil engineering and construction work for the New Training Simulator 

Building. 

However, given that this is a Japan’s Grant Aid Project and that it requires precise adjustment and 

total control for the training simulator that is custom-made precision equipment, it is essential that 

Japanese engineers should be dispatched to handle schedule management, quality control and 

safety management. 

Also, the Japanese engineers are to provide TSG/NTDC engineers with on the job training (OJT) 

during the installation period as part of the technology transfer. 

(2) Using Local Equipment and Materials 

Aggregate, cement, reinforcing bar and other materials for use in the civil engineering and 
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construction work can be procured locally.  Thus, in the interest of supporting the development of 

local industries, equipment that can be procured locally is to be used to the fullest extent possible 

when formulating the construction management plan. 

However, Pakistan relies on imports for the principle equipment, i.e. power system training 

simulator that are needed for the Project.  Local equipment is not usable, so equipment should be 

procured from Japan or third countries. 

(3) Safety Countermeasures 

In Pakistan, there is a general increase in crime following fasting and before and after religious 

holidays.  The site for the Project is located in Lahore in Pakistan, an area that is easily accessible 

and where it is easy to monitor project execution.  Still, security conditions could destabilize, and 

sufficient care must be taken to prevent equipment theft and ensure the safety of construction staff.  

While the Government of Pakistan should take necessary countermeasures for safety, the Japanese 

side should also implement safety countermeasures. 

(4) Tax Exemption 

The Pakistan exemption procedure, including VAT, for equipment and materials procured for the 

Project is as follows: 

1) The Contractor requests TSG to exempt taxes. 

2) TSG requests EAD (Economic Affair Division), via NTDC, to issue a tax exemption letter. 

3) EAD issues the tax exemption letter to customs, with a copy to NTDC and the Contractor. 

4) When procured equipment and materials arrive at port in Pakistan, the Contractor is 

required to attach the above copy of the tax exemption letter with the given shipping 

documents to be submitted to customs for tax exemption. 

Care must be taken so that tax exemption delays do not impact Project progress.  Especially in 

cases where government agency requests to issue a tax exemption letter, before announcement of 

tender, it is necessary to obtain FTN (Free Tax Number) issued by FBR (Federal Board of 

Revenue), which is one of the affiliate departments of EAD.  Figure 2-5 shows procedure 

example of Pakistan tax exemption. 

 
Table 2-11 Items of Pakistan Tax to be exempt from Charges for Imported Cargo 

Items Tax name Authority Remarks 

Import 

Duty 

FBR/EAD 

 
Import tax  
Income Tax  
Excise Tax  
Withholding Tax  

Infrastructure Tax 
ETO of each 
province 

Necessary whenever cargo is entered and 
transported in each province 

Local 
procurement 

Sales Tax 
FBR/EAD 

 
Withholding Tax  
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Figure 2-5 Procedure Example of Pakistan Tax Exemption for Imported Cargo 

Necessary Documents
a) Ocean Bill oｆ Lading (B/L)
b)   Invoice
c) Packing List (P/L)
d) Insurance Policy(copy)
e) Certificate of Origin

Collection of necessary Documents 
a)～e）　

Documents to be
issued from the competent authorities

f)  Exemption Certificate 
(issued by EAD/Import tax)

g)  Issuance of ZERO TAX Exemption Certificate  
(issued by EAD/Sindh province tax)

To  apply to ＥＡＤ (ＦＢＲ)

ＥＡＤ

Customs Clearance 

Karachi immigration to accept  f), g)

ETO

To apply  g)  to ETO 
（Infrastructure tax ／Sindh province tax, Tax Exemption）

To be registered
at WeBOC

a)～e）DataData

f)、g）

g）

a)～e）

To get ID and PW for an electronic filing 
progress management method

a)～e）

DataData

data

To collect  a)～e) 
with stamps of EADTo collect  f), g) from Karachi 

Immigration

Customs Brokers

ＦＢＲ issue SRO(Statutory Regulatory Order) 
and specify  tax-free products 

When a governmental engine
to apply for tax exemption, FTN 
from FBR shall be accepted by a 

bid public announcement
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2-2-4-3 Scope of Works 

Within the scope of the Project, the Japanese side should procure, install, test and adjust a new training 

simulator for the Project, and should perform necessary construction work.  Pakistan side should 

prepare the construction site and connection between the new training building and existing TSG training 

building.  General items to be covered by both sides for Grant Aid are as shown in Table 2-12. Specific 

items for the Project are also shown in Table 2-13. 

 
Table 2-12 General Items to be covered by both Sides for the Project 

No. Items 
To be covered by 
Grant 
Aid 

Recipient 
Side 

1 to secure lots of land necessary for the implementation of the Project and to 
clear the sites 

-  

2 To construct the following facilities - - 
 1) The building  - 
 2) The gates and fences in and around the site -  
 3) The parking lot  - 
 4) The road within the site  - 
 5) The road outside the site (including access road) -  
3 To provide facilities for distribution of electricity, water supply and 

drainage and other incidental facilities necessary for the implementation of 
the Project outside the sites 

- - 

 1) Electricity - - 
 a. The distributing power line to the site -  
 b. The drop wiring and internal wiring within the site  - 
 c. The main circuit breaker and transformer  - 
 2) Water Supply - - 
 a. The city water distribution main to the site -  
 b. The supply system within the site (receiving and elevated tanks)  - 
 3) Drainage - - 
 a. The city drainage main (for storm sewer and others to the site) -  
 b. The drainage system (for toilet sewer, common waste, storm drainage 

and others) within the site 
 - 

 4) Gas Supply - - 
 a. The city gas main to the site -  
 b. The gas supply system within the site  - 
 5) Telephone System - - 
 a. The telephone trunk line to the main distribution frame/panel (MDF) 

of the building 
-  

 b. The MDF and the extension after the frame/panel  - 
 6) Furniture and Equipment - - 
 a. General furniture -  
 b. Project equipment  - 
4 To ensure prompt unloading and customs clearance of the products at ports 

of disembarkation in the Recipient Country and to assist internal 
transportation of the products 

- - 

 1) Marine (Air) transportation of the Products from Japan to the Recipient 
Country 

 - 

 2) Tax exemption and custom clearance of the Products at the port of 
disembarkation 

-  

 3) Internal transportation from the port of disembarkation to the Project site  - 
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Table 2-13 Specific Items to be covered by both Sides for the Project 

No
. 

Items 
To be covered by 

Japan 
Recipien

t Side 
1 To procure equipment in Japan or in third countries  - 
2 Utility construction in new training building (construction work) - - 

1) Primary power construction (including 200-kVA transformer) -  
2) Electrical construction (connecting equipment to power supply 
board, wiring etc.) 

 - 

3) Air conditioning  - 
4) Telephone system  - 
5) Furniture  - 

3 To ensure prompt unloading and customs clearance of the 
products at ports of disembarkation in the recipient country and to 
assist internal transportation of the products 

- - 

1) Marine transportation of the Products from Japan to Karachi 
port 

 - 

2) Tax exemption and custom clearance of the Products at Karachi 
port 

-  

3) Internal transportation from Karachi port to Project Site  - 
4 VAT exemption for equipment and materials procured at the Site -  
5 Residential & work permits required for Japanese Consultant, 

Supplier and Contractor, if necessary during the installation and 
construction work periods 

-  

6 Proper operation and maintenance for facilities and procured 
equipment 

-  

7 To bear all the expenses, other than those covered by the Grant, 
necessary for the implementation of the Project 

-  

8 To bear the following commissions paid to the Japanese bank for 
banking services based upon the B/A 

- - 

1) Advising commission of A/P -  
2) Payment commission -  

9 To prepare and use budget for environmental and social 
consideration in the implementation of the Project 

-  

5 To ensure that customs duties, internal taxes and other fiscal levies which 
may be imposed in the Recipient Country with respect to the purchase of 
the products and the services be exempted 

-  

6 To accord Japanese nationals whose services may be required in connection 
with the supply of the products and the services such facilities as may be 
necessary for their entry into the recipient country and stay therein for the 
performance of their work 

-  

7 To ensure that the Facilities and the products be maintained and used 
properly and effectively for the implementation of the Project 

-  

8 To bear all the expenses, other than those covered by the Grant, necessary 
for the implementation of the Project 

-  

9 To bear the following commissions paid to the Japanese bank for banking 
services based upon the B/A 

- - 

 1) Advising commission of A/P -  
 2) Payment commission -  
10 To give due environmental and social consideration in the implementation 

of the Project. 
-  
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No
. 

Items 
To be covered by 

Japan 
Recipien

t Side 
10 To obtain permit for installation and construction works 

To permit access to restricted areas. 
-  

11 To keep parking space during construction works -  
12 Installation, adjustment and testing of the equipment  - 
13 Temporary blackout during construction -  
14 Guidance on initial operation and maintenance  - 
15 To keep security of person at the Project site -  
16 Foundation, fence and shed for Generator and Oil Tank - 
17 Securing of lands for New Training Simulator Building (hereafter referred to 

as “the Project site”), levelling and removal of the following obstacles in the 
Project site 

-  

1) Septic Tanks (Man holes), Wasted Soil by Septic Tanks, Back filling after 
removal of Wasted Soil Septic Tanks (Man holes), Wasted Soil by Septic 
Tanks, Back filling after removal of Wasted Soil

-  

2) Electric Poles, Trees, and etc. -  
18 Removal of the part of plinth protection of New Training Center for the 

construction of the new connecting corridor to TSG Training Simulator 
Building 

-  

19 Construction of 2 openings to connect to the new connecting corridor and 
installation of 2 doors in New Training Center (Ground and First floors), the 
expansion joint cover 

-  

20 Connection points of existing TSG power supply, water supply, and gas 
supply for New Training Simulator Building -  

21 Securing of land of temporary material storage yard -  

2-2-4-4 Consultant Supervision 

The Consultant should organize a project team to be responsible for detailed design and work supervision 

in a consistent manner in accordance with Japan’s Grant Aid Scheme, in order to smoothly implement 

the Project. The Consultant will appoint one full-time on-site engineer to supervise the schedule, quality, 

work progress, and safety control at supervision stage. The Consultant will also dispatch expert engineers 

in accordance with the progress of the installation, test running and adjustment. Furthermore, the 

Consultant will arrange for Japanese experts to attend inspection of equipment manufactured in Japan at 

the manufacturing and pre-shipment stages, in order to prevent any equipment problems after the 

delivery to Pakistan. 

(1) Basic Policy for Construction and Procurement 

The Consultant is to supervise progress so that the work can be completed within the given 

construction period.  Also, the Consultant is in charge of ensuring quality and date of delivery 

agreed in the contract.  In addition, the Consultant shall supervise the construction so that the 

work is safely implemented.  The following points should be taken into consideration at the stage 

of supervision. 

1) Schedule Management 

The Consultant should regularly (monthly or weekly) assess actual construction work progress 

and the planned schedule as per the contract.  In order for the construction staff to adhere to and 
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respect delivery/construction deadline, the Consultant shall notify regarding any construction 

work delays.  Also, the Consultant requests that the construction staff to submit their 

improvement plans in order to meet scheduled deadlines.  Items to be checked by the 

Consultant are as following: 

(1-1) Work progress (progress of equipment manufacturing/civil works) 

(1-2) Equipment and materials carrying-in to the site (equipment and materials for 

transmission & transformation, and for civil works) 

(1-3) Verification of  state of temporary works and of construction machinery preparation 

(1-4) Verification of M/M of engineers, technicians and other workers 

2) Quality and Work Progress Control 

The Consultant should determine whether the quality of the manufactured equipment, delivered 

or installed, and construction work shall satisfy those as agreed upon in contract.  When 

satisfactory quality is not secured, the Consultant immediately requests that the contractor 

corrects, changes or revises relevant procedures.  Items for supervision by the Consultant are 

shown as following: 

(2-1) To verify drawings and specifications of equipment and civil works 

(2-2) To attend factory inspections for equipment, or to verify result of inspections 

(2-3) To verify packaging, transportation and temporary placements on the site 

(2-4) To verify drawings of equipment installation and of civil works 

(2-5) To verify equipment arrangement, testing and inspection report 

(2-6) To supervise installation of equipment and to attend to arrangement, testing and 

inspections 

(2-7) To verify state of installation and civil works 

3) Safety Management 

The Consultant should supervise the state of safety with the cooperation of a responsible member 

of the contractor’s staff.  Any accident at Project site, or involving third parties should be 

prevented.  The following actions are to be taken for safety management: 

(3-1) Establish safety control rules and to appoint a person responsible for safety 

(3-2) Prevent accidents by periodic inspection for construction machinery 

(3-3) Examine passage routes for work vehicles and construction machinery. Safe driving 

manners should be enforced at the site. 

(3-4) Enforce safety measures during staying time
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(2) Relationships of concerned partied for Project implementation 

Relationships of concerned parties for the Project are shown as following: 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 

* JICA should verify the contracts of the consulting service and the construction works 

Figure 2-6 Project Implementation Relationships 

(3) Construction Management 

In addition to procurement, delivery of equipment and materials, the Contractor implements civil 

works for installation.  In order to do so, the Contractor engages local construction companies, 

as subcontractors.  Therefore, the Contractor should be responsible for making subcontractors 

fully aware of the implementation schedule, quality and safety of the work specified in the 

contract.  Accordingly, the Contractor will dispatch engineers, who have experience of similar 

work abroad, to the Project site and provide advice to subcontractors.  In terms of scale and 

contents of installation works of the Project, it is desirable to have Contractor’s engineers on the 

Site, at least, as listed in Table 2-14. 

 
Table 2-14 Engineers to be dispatched by the Contractor 

Title of engineers 
Number of 
engineers 

Responsibilities 

Inspector 1 

- Confirmation and verification of drawings of 
training simulator 

- Confirmation and verification of factory inspection
- Pre-shipping inspection and  test for equipment 

Local procurement 
supervisor 

1 

- Supervision of entire civil works 
- Coordination with related agency, acquisition of 

approval 
- Responsible of OJT 
- Equipment procurement management 

E/N 
Government of Japan Government of Pakistan 

Grant 
Agreement

TSG/NTDC 

Japanese Contractor 

・ Procurement and 

transportation of equipment 

・ Construction works 

・ Equipment installation 

・ Testing and hand-over 

・ OJT 

Japanese Consultant 

・ Preparation of detailed design

・ Preparation of tender 

documents 

・ Tender 

・ Supervision of procurement 

and civil works 

* Contract 

Contract 

JICA 

・ Project management 

・ Contract verification 

 



2-30 
 

- Customs clearance procedures 
- Labor management and accounting 

Driver 1 - Driving for local procurement supervisor 

2-2-4-5 Quality Control Plan 

Verification of specification of equipment shall be carried out at factory inspection before shipping.  

Also, quality control should be done based on management standards, as clarified in working 

instructions. 

2-2-4-6 Procurement Plan 

Training Simulator and related equipment are not manufactured in Pakistan.  TSG has already 

participated in training courses in Japan, using training simulators.  Through the experience, they 

resigned that the training courses are suitable for TSG training system, and requested to develop the 

training simulator owned by Japanese power companies in Pakistan. 

However, various local conditions, such as ease of operation & maintenance, spare parts procurement, 

accident support and other post-delivery services, must be taken into account, when suppliers are 

selected.  Therefore, the training simulator shall be procured in Japan, and it will be possible for other 

equipment to be procured in Pakistan or third countries.  Suppliers’ country of equipment for the Project 

are shown as follows: 

 

 

Table 2-15 Eligible Source Countries for the Equipment and Construction Materials 

 Equipment/materials 
Procurement 

in Japan 

Procurement 

in 

Pakistan/third 

countries 

Note 

 <Equipment>    

1 Training simulator ○   

2 Incoming panel, emergency power 

generator, equipment for distribution 

cable 

 ○  

3 Protection relay (distant relay, 

transformer differential protection 

relay, Line current differential 

protection relay) 

○   

4 Protection relay (Overcurrent 

protection relay, Busbar voltage 

differential protection relay (high/low 

 ○  
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impedance), Synchronizing check relay, 

Breaker failure protection relay) 

5 Measuring equipment maintenance ○   

6 Spare parts ○   

7 Consuming items ○   

 <Construction materials>    

8 Aggregates for concrete  ○  

9 Cement  ○  

10 Reinforcing bar  ○  

11 Concrete block  ○  

12 Wood material  ○  

13 Paint  ○  

14 Door and Window  ○  

15 Electric equipment procured in Japan ○   

16 Construction machinery  ○  

Items procured in Japan should be packed properly to withstand lengthy marine transport, port unloading, 

inland transport to the Project site and storage.  The port of discharge for equipment and materials will 

be Karachi Port.  The port is well equipped with large-scale unloading facilities.  Roads are well paved 

and suitable condition for transport from the port to the Project site. 

2-2-4-7 Operational Guidance Plan 

Initial guidance for operation & maintenance of equipment will be provided, before completion of the 

Project.  The guidance is organized and effectuates OJT, following operation & maintenance manuals. 

In order to efficiently implement the guidance, TSG is required to closely keep contact with the 

Consultant and the Contractor, and to appoint full-time engineers who participate in OJT.  The 

engineers are required to share their newly acquired OJT knowledge and skills with other staff members.  

This will contribute to strengthen capacity of the operation & maintenance of TSG. 

2-2-4-8 Soft Component (Technical Assistance) Plan 

It seems difficult to conduct soft components during the installation of the training simulator, because of 

time limitations.  On the other hand, TSG requested to effectuate counterpart training or technical 

cooperation.  In detail, it seems effective to have a technical cooperation project with use of simulators 

and a training course with dispatched Japanese experts and TOT in Japan, etc.  Efficiency will be 

enhanced by preparing a technical cooperation proposal which includes training in Japan, and to carry 

out “technical project” or “counterpart training” 
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2-2-4-9 Implementation Schedule 

Based on the Japan’s Grant Aid Scheme, the Project implementation schedule is shown in Figure 2-16. 
 

Table 2-16 Project Implementation Schedule 
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2.3 Obligations of Recipient Country 

Besides table 3-12 and 3-13, obligations of Pakistan side are shown below. 

(1) Common Items: 

(a) To provide the necessary data and information for the Project 

(b) To secure tax exemption, customs clearance, unloading necessary equipment/materials at port 

(c) To exempt taxes/tariffs and provide conveniences regarding equipment/materials, as well as 

dispatched Japanese individuals and companies 

(d) To exempt business taxes regarding equipment/materials, as well as dispatched Japanese 

individuals and companies 

(e) To bear excess weight charges for domestic transport 

(f) To bear registration fees for the Consultant and the Contractor 

(g) To pay commission fees to open account/payment at Japan’s authorized foreign exchange 

bank 

(h) To bear all items not covered under Japan’s Grant Aid to implement the Project 

(i) To appoint professional engineers to transfer operation & maintenance techniques.  And to 

attend to inspection of the construction works and the quality control of equipment 

(j) To properly and effectively maintain facilities and equipment procured under the Japan’s 

Grant Aid. 

(2) Preparation Work: 

(a) To secure lots of land necessary for the implementation of the Project and to clear the sites 

(b) To provide free-of-charge land for temporary offices, equipment/materials storage and 

temporary construction yard 

(c) Removal of obstacles such as septic tanks (Man holes), wasted soil by septic tanks, electric 

poles, trees, and etc. in the Project site 

(3) Construction in charge of Pakistan side 

(a) To change the power receiving transformer from 50 kVA to 200 kVA 

(b) To build foundation, fences and roof for generator and oil tank 

(c) To build 2 openings to connect to the new connecting corridor and installation of 2 doors in 

the existing TSG Training Center (Ground and First floors), the expansion joint cover 

(d) To build connection points of existing TSG power supply, water supply and gas supply 

toward the New Training Simulator Building 

 

2-4 Project Operation Plan 

2-4-1 Basic Policy 

Proper operation & maintenance for training simulator and surrounding equipment is essential to enable 

stable and efficient training.  In the Project, engineers dispatched from Japanese contractor plan to train 
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local engineers for operation & maintenance at the phase of installation, testing and adjustment.  In 

addition, necessary spare parts, testing instruments, maintenance equipment, and operation & 

maintenance manuals will be provided by the Japanese side.  At the same time, the Japanese side will 

advise for post-Project operation & maintenance system.  This will contribute to enhance the efficiency 

of the Project. 

2-4-2 Operation and Maintenance Plan 

TSG is in charge of operation & maintenance after completion of the Project.  TSG is planning to 

organize an implementation system with protection and instrumentation technical group, under 

supervision of the chief engineer (CE). Therefore, a proper organization and personnel for operation & 

maintenance shall be required.  After completion of the Project, maintenance contract will be concluded 

between TSG/NDCL and Japanese manufacturing company as mentioned in PC-1.  It is recommended 

that the contract will be smoothly concluded after the Project. 

2-4-3 Regular Inspection Items 

The standard regular inspection items for training simulator are shown in Table 2-17.  Inspection items 

are classified as follows: 

1)    Daily inspections: sensory checks to detect abnormal heat, sound and smells from equipment 
2) Regular inspections: normal checks for loose bolts, surface dirt, or damage to insulation and 

other items, which are not checked by daily inspections. 
3)    Detailed inspections: functional checks of interlock mechanisms between devices and precision 

maintenance of instrumentation. 

While normal inspections should be conducted once every one to two years, detailed inspections should 

be done once every four years.  Equipment parts, such as fuses, meters, relays and other components of 

switchboard which could suffer from quality deterioration, should be appropriately replaced following 

regular and detailed inspections. 

 
Table 2-17 Standard Inspection Items for the Equipment 

Inspection 
items 

Details of inspection Daily Regular Detailed

Visual 
appearance 

State of switch indicators and display lights   - 
Abnormal noise and/or odor   - 
Overheat and discoloration of terminal parts   - 
Rust on mounting cases, frame etc.   - 
Abnormal heat   - 

Operating 
devices and 

control panel 

Indication on operation counters -   
Dampness, rust or staining on operation box or panel -   
Cleaning -  
Clamping of distributing terminal parts    
Confirmation of switching display status -  
Air or oil leaks -   
Inspection of auxiliary switches and relays -  
Inspection of control power source  - - 

Measure and 
test 

Operation test of relay -   
UPS Battery check -  - 



2-35 
 

2-4-4 Spare Parts Purchasing Plan 

(1) Spare parts 

Spare parts covered by the Project are classified into two components: replacement parts and 

consumable parts. 

- Consumable parts 

- Replacement parts 

(2) Classification of spare parts 

- Consumable parts: 

Consumables parts are subjected to deterioration from daily usage, and are to be regularly 

replaced.  It requires three times of the annual expected amount. 
 

Table 2-18 List of Consumable Parts 
Consumables for Printer 
Paper for printing ： 1 set 
Toner cartridge ： 1 set 

 

- Spare parts: 

Spare parts are not subjected to deterioration by daily operations, but are likely to be 

damaged and need to be changed.  Expected amount requires within three years will be 

100 percent. 
 

Table 2-19 List of Spare Parts 
Spare Parts 
For protection relay operation training simulator 
PCs for interface panels ： 1 set 
UPS ： 1 set 
Cables (various types) ： 1 set 
Others ： 1 set 
For GSO operation training simulator 
Server for GSO training simulator ： 1 set 
UPS ： 1 set 
Monitor ： 1 set 
Selector switch (various types) ： 1 set 
MCCB (various types) ： 1 set 
Push-button switch (various types) ： 1 set 
Indicator (various types) ： 1 set 
Auxiliary relay (various types) ： 1 set 
CPU unit ： 1 set 
Cables (various types) ： 1 set 
Other ： 1 set 

(3) Budget of Spare Parts 

Spare parts for the training simulator include those for replacement due to deterioration, and 

those that need to be replaced due to emergency situations, such as an accident.  These spare 

parts need to be purchased once Pakistan side effectuate checks of necessary parts during regular 
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inspections.  The Project plans to procure a minimum amount of consumable and replacement 

parts for three years.  However, the Pakistan side is in charge of preparing a budget for 

purchasing additional necessary spare parts until one year after the completion of the Project. 

2-5 Project Cost Estimation 

2-5-1 Initial Cost Estimation 

(1) Japan side 

Withheld until approval of conclusion of contract 

(2) Pakistan side 

Estimated overall cost for the Pakistan side is 5.42 million JPY (equivalent to 4.14 million PKR), 

*6 as shown in Table 2-20. 
 

Table 2-20 Cost Estimation Borne by the Government of the Islamic Republic of Pakistan 

№ Items 
Estimated cost 

million PKR (million JPY) 

1 
Change the Power Capacity of transformer from 50 
kVA to 200 kVA 

1.28 1.68

2 

Construction of 2 openings to connect to the new 
connecting corridor and installation of 2 doors in the 
existing TSG Training Center (Ground and First 
floors), the expansion joint cover, and etc. 

1.88 2.46

3 
Removal of obstacles such as septic tanks (Man 
holes), wasted soil by septic tanks, electric poles, 
trees, and etc. in the Project site 

0.30 0.39

4 
Securing connection points of existing TSG power 
supply, water supply, and gas supply for New 
Training Simulator Building 

0.53 0.69

5 Payment of bank commission for B/A 0.15 0.20
 Total 4.14 5.42

 

*6: foreign exchange rate 1.31 yen/PKR (average exchange rate of September/October/ 

November, 2015) 

 

(3) Estimation Criteria 
 
№ Items Contents 
1 Date of estimation April, 2015 

2 Foreign exchange rates 
1 US$ = ¥ 120.15 TTS average from January to March, 2015 
1 PKR = ¥ 1.33 TTS average from January to March, 2015 

3 
Procurement and 
construction periods 

Periods for detailed design, equipment procurement and installation 
are as shown in the Project implementation schedule. 

4 Others 
The Project will be implemented in accordance with the Grant Aid 
Scheme of the Government of Japan. 
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2-5-2 Operation and Maintenance Cost 

TSG will be in charge of operation & maintenance of the training simulator after procurement. Therefore, 

existing TSG lecturers and staff will be working on it.  While operation & maintenance cost needs 5 

million yen per year, it will be covered by 8 million PKR which is collected by trainees, as noted in PC-1 

budget list. 

In order to properly operate the training simulator, it is necessary to implement standard inspections of 

equipment, as mentioned in Table 2-19.  Also, it will be necessary to prepare sufficient consumable and 

replacement spare parts.  In addition, it may be necessary to purchase alternative equipment in case of 

breakdown, which costs around 15-25 million yen every 4-5 years.  However, according to PC-1, it is 

clearly stated that NTDC will conclude the maintenance contract with the simulator manufacture 

company.  Therefore, it will be possible for TSG to demand NTDC to secure the necessary amount as a 

normal service maintenance cost. 
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Chapter 3 Project Evaluation 

3-1 Preconditions 

(1) The approved budget for the Project, PC-1, is smoothly allocated to cover the cost to Pakistan Side, 

as noted in Table 3-20. 

(2) Organizational structure of TSG, the implementing agency of the Project, is largely unchanged. 

3-2 Necessary Inputs by Recipient Country 

(1) On the Project, Japan Side implements Training Simulator procurement/installation and the 

construction of the New Training Simulator Building.  Before commencement of these procedures, 

Pakistan Side is required to complete following actions: acquisition of necessary land and its use 

permission for construction works, removal of waste materials and unnecessary buildings, and cutting 

down trees.  In order to carry out these actions smoothly, Pakistan Side is required to organize 

construction team, and to establish construction/installment implementation and manning schedule. 

(2) In the case that implementation of the above actions of Pakistan Side is delayed, it could negatively 

impact the Project implementation.  Therefore, these actions are required to be carried out without 

delay, in accordance with Japan Side’s construction work progress. 

(3) After completion of the Project, in order to continue its positive effect, continuous involvement of 

human resources and financial support from NTDC is essential.  Particularly, suitable allocation of 

TSG lecturers is the most important element for training. 

3-3 Important Assumptions 

5 Important Assumptions to maintain positive effect of the Project are following: 

(1) Human resource development policy of the power sector in the Government of Pakistan and NTDC is 

largely unchanged. 

(2) Engineers and technicians trained at TSG continue to be involved in maintenance of transmission and 

transformation works in Pakistan. 

(3) Modernization of transmission and transformation facilities in Pakistan is continuously updated. 

(4) Aid policy of other donors is not changed in the wrong direction, which can negatively impact the 

Project. 

(5) Lecturers trained in technique transfer by the Project will continue training work at TSG. 
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3-4 Project Evaluation 

3-4-1 Relevance 

As human resource development needs in the power sector in Pakistan are high, it is safe to say that 

validity of the Project is mostly high. 

In Japan’s Grant Aid Policy to Pakistan, the power sector, including infrastructure facility development 

related to transformation and transmission, is positioned as a priority subject.  The Project is in 

accordance with the Grant Aid Policy. 

In addition, the Project is expected to be a part of comprehensive assistance to the power sector as a whole, 

with other projects, such as ODA loan projects in recent years and technical assistance being executed, i.e. 

“the Project for Least Cost Generation and Transmission Expansion Plan”. 

3-4-2 Effectiveness 

This project contributes to procurement and installation of a Training Simulator set, and to construction of 

the New Training Simulator Building which offers a comfortable training environment.  These enable 

TSG to conduct several training sessions using the Training Simulator, such as protection relay operation 

training, and decision-making training for accidents related to transmission network and other power 

facilities. 

Traditionally, such training has been conducted in a short time during GSO operation interval time.  As a 

real simulator is used in the training, it is not only hazardous, but also very limited in terms of content.  

On the other hand, the new Training Simulation allows TSG to safely carry out training, and to reproduce 

postulated accidents which cannot be done in traditional training.  In addition, it is also possible to learn 

appropriate responses to different types of accident, to shorten recovery time from blackouts, and to 

master troubleshooting.  Therefore, the effectiveness of the Project seems to be high. 

Besides, it is also possible to share effectual information, not only for GSO members, but also for 

engineers in different departments of NTDC, in charge of system protection, planning, and power 

distribution surveillance.  Such information sharing enables the relevant departments to dispatch lecturers 

to TSG.  As a result, through these experiences, capacity building for TSG lectures is enhanced, in terms 

of quality and quantity. 
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(1) Quantitative effect 

 

Index name 
Baseline value in 2015 

(actual value) 

Target value in 2021 
(3 years after the Project 

completion) 
1. Number of training courses using 
simulator (course) 

0 4 

2. Number of implemented training 
courses using simulator (times/year) 

0 22 

3. Number of trainees with experience 
using of simulator (person/year) 

0 120 

4. Training course evaluation by 
trainees (average mark) 

3.0 3.4 

(Note) Evaluation ranks of Row 4: 4.0=Very Good, 3.0=Good, 2.0=Average, 1.0=Not Good 
In Row 4, while 3.0 of the baseline value in 2015 shows the average mark for the existing training 
courses, 3.4 of the target value shows the average mark of the training courses with the new course. 

(2) Qualitative effect 

 The operation & maintenance of transmission and transformation is improved at trainee’s institution. 

 The economic infrastructure is strengthened, including the establishment of stable power supply, 

through the appropriate operation & maintenance of transmission and transformation. 

 

From the above, it is determined that the validity and effectiveness of the Project is high. 
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Appendix 1 Member List of the Project Team 

The members of the Team are as follows; 

(1) First Field Survey from 1 Feb. 2015 to 12 Feb. 2015 
Name Assignment Organization 

Mr. Fuyuki Sagara Team leader Japan International Cooperation 
Agency 

Mr. Shingo Naito Planning management Japan International Cooperation 
Agency 

Mr. Kenji Nandoh Chief consultant, Training 
planning on grid system 

Asia Engineering Consultant Co., 
Ltd. 

Mr. Masafumi Kawanaka Grid system operation and 
maintenance 

Asia Engineering Consultant Co., 
Ltd. 

Mr. Kazuyoshi Yoshida Equipment planning/ 
procurement, Cost estimation 

Asia Engineering Consultant Co., 
Ltd. 

 
(2) Second Field Survey from 22 Mar. 2015 to 18 Apr. 2015 

Name Assignment Organization  

Mr. Kenji Nandoh Chief consultant, Training 
planning on grid system 

Asia Engineering Consultant Co., 
Ltd. 

Mr. Masafumi Kawanaka Grid system operation and 
maintenance 

Asia Engineering Consultant Co., 
Ltd. 

Mr. Kazuyoshi Yoshida Equipment planning/ 
procurement, Cost estimation 

Asia Engineering Consultant Co., 
Ltd. 

Mr. Teruo Kurumada Facilities planning Yachiyo Engineering Co., Ltd. 

Mr. Hironori Komatsu Construction planning, Cost 
estimation Yachiyo Engineering Co., Ltd. 

 
(3) Third Field Survey from 30 Sep. 2015 to 17 Oct. 2015 

Name Assignment Organization  

Mr. Tadayuki Ogawa Team leader Japan International Cooperation 
Agency 

Ms. Kuri Orui Planning management Japan International Cooperation 
Agency 

Mr. Kenji Nandoh Chief consultant, Training 
planning on grid system 

Asia Engineering Consultant Co., 
Ltd. 

Mr. Masafumi Kawanaka Grid system operation and 
maintenance 

Asia Engineering Consultant Co., 
Ltd. 

Mr. Kazuyoshi Yoshida Equipment planning/ 
procurement, Cost estimation 

Asia Engineering Consultant Co., 
Ltd. 
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Appendix 2 Study Schedule 
(1) First Field Survey 

Date Activity Survey Team Action by Stay 

1/Feb 
(sun) NRT-BKK-LHE JICA,AEC  LHE 

2/Feb 
(Mon) 

AM: TSG 
Explaining about next Project 
and Grant 
PM: NTDCL 
Explain about next Project 
andGrant 

JICA,AEC  

TSG: Mr. Mohammad Arshad 
Mirza(CE) 
NTDCL: Mr. Muhammad 
Arshad(MD) 
Mr. Abdul Rehman(SD/GM) 

LHE 

3/Feb 
(Tue) 

AM: TSG 
Discussing on next Project 
PM: NTDCL 
Explain about next Project and 
Grant 

JICA,AEC  

TSG: Mr. Mohammad Arshad 
Mirza(CE) 
NTDCL: Mr. Sabzali 
Khan(GSO/GM) 
Mr. R. S. Rehan(Planning/GM) 

LHE 

4/Feb 
(Wed) 

Moving from LHE to- ISB 
11:00: EAD 
Discussing next Project 
14:00: MoWP 
Discussing next Project 

JICA,AEC  

EAD: Mr. Syed Mujtaba 
Hussain(JS) 
Mr. Shahid Ahmed Vakil(DS) 
MoWP: Mr. Zafar 
Abbass(JS(NTDC)) 

ISB 

5/Feb 
(Thu) Make up M/D(drift) JICA,AEC  ISB 

6/Feb 
(Fri) 

MoWP: Sign up M/D after 
meeting 
JICA Pakistan: Reporting 
EOJ: courtesy visit 

JICA,AEC  

MoWP: Mr. (AS) 
Mr. Zafar Abbass(JS(NTDC)) 
NPCC: Mr. Aziz-ur-Rehman(GM) 
JICA Pakistan: Mr. Ken kato(Senior 
Rep.) 
EOJ: Mr. Shunichi Amada(First 
Secretary) 

ISB 

7/Feb 
(Sat) 

JICA return from ISB to Japan 
Moving from ISB to LHE JICA,AEC  LHE 

8/Feb 
(Sun) Internal meeting AEC  LHE 

9/Feb 
(Mon) 

TSG: Explaining next project, 
  Discussing about SPEC of 
simulator, PC-1, and Grant 

AEC 

TSG: Mr. Mohammad Arshad 
Mirza(CE) 
Mr. Mohammad Mustafa(Mgr, 
P&I) 

LHE 

10/Feb 
(Tue) 

System Protection: 
Explaining next Project, 
Discussing aboutnext Project, 
SPEC of Simulator 
TSG: Discussing SPEC of 
Simulator and C/N 

AEC 

NTDCL/SD: Mr. Muhammad 
Shafique (System Protection/CE) 
Mr. Taqi-ud-Din(System 
Protection/DM) 
TSG: Mr. Mohammad Arshad 
Mirza(CE) 

LHE 

11/Feb 
(Wed) 

TSG: Make up C/N after 
meeting 
Come back to Japan  

AEC TSG: Mr. Mohammad Arshad 
Mirza(CE) 

Airplain 

12/Feb 
(Thu) Arriving NRT AEC   
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  (2) 2nd Field Survey 

Date 
Activity 

Action by Stay < Equipment > 
AEC 

< Building > 
YEC 

3/22 
(Sun) 

Moving from NRT to 
LHE 

  
Lahore 

3/23 
(Mon) 

Internal meeting   
Lahore 

3/24 
(Tue) 

Discussing about next 
project and layout of 
building 

 TSG: 
Mr. Mohammad Mustafa (Mgr, P&I) 
Mr. Muhammad Akram (Mgr, Grids) 

Lahore 

3/25 
(Wed) 

Discussing about layout of 
building, SPEC of 
simulator, PC-1 and Grant 

 Mr. Mohammad Mustafa (Mgr, P&I) 
Mr. Muhammad Akram (Mgr, Grids) Lahore 

3/26 
(Thu) 

Discussing about SPEC of 
simulator, PC-1 and Grant 

 TSG: 
Mr. Mohammad Mustafa (Mgr, P&I) 
Mr. Muhammad Akram (Mgr, Grids) 

Lahore 

3/27 
(Fri) 

Lecture about simulator 
Discussing about next 
Project and SPEC of 
simulator 

 NTDCL/SD/System Protection: 
Mr. Taqi-ud-Din (DM) 
Mr. M. Kamran Siddiqui (Addl Mgr) 
GSO NKLP: 
Mr. Anwar Ahmad Khan (Addl Mgr, 
P&I) 
TSG: 
Mr. Mohammad Arshad Mirza (CE) 
Mr. Mohammad Mustafa (Mgr, P&I) 
Mr. Muhammad Akram (Mgr, Grids) 

Lahore 

3/28 
(Sat) 

Internal meeting   
Lahore 

3/29 
(Sun) 

Moving from Lahore to 
Faisalabad 

Moving from NRT to LHE  AEC: 
Faisalabad
YEC: 
Lahore 

3/30 
(Mon) 

1) Visiting on WEA 
Explaining next Project, 
Survey simulator 
equipment 
2) Visiting on Gatti GSO 

Survey Equipment 
Moving from Faisalabad 
to Lahore 

1) Survey surrounding field
2) Discussing layout of 
building 

< Equipment > 
WEA: 
Mr. Shahzad Bashir (CE) 
TSG: 
Mr. Mohammad Arshad Mirza (CE) 
< Building > 
TSG: 
Mr. Mohammad Mustafa (Mgr, P&I) 
Mr. Muhammad Akram (Mgr, Grids) 
Mr. Saqib Majeed (Addl Mgr, Grids) 

Lahore 

3/31 
(Tue) 

Discussing SPEC of 
Equipment and Model Grid 
Station 

Discussing layout of 
building 
Comfirming standard on 
field 

TSG: 
Mr. Mohammad Mustafa (Mgr, P&I) 
Mr. Muhammad Akram (Mgr, Grids) 
Mr. Saqib Majeed (Addl Mgr, Grids) 

Lahore 

4/1 
(Wed) 

1)Visiting on 
NTDCL/GSO 
Explaining next Project 
2)Visiting on System 

Protection 
Explaining next project 
and SPEC of simulator 

Same as above 

< Equipment > 
NTDCL/GSO: 
Mr. Ashraf Elahi (CE) 
NTDCL/SD: 
Mr. Taqi-ud-Din (System Protection/DM)
TSG: 
Mr. Mohammad Arshad Mirza (CE) 
< Building > 
TSG: 
Mr. Muhammad Akram (Mgr, Grids) 
Mr. Saqib Majeed (Addl Mgr, Grids) 

Lahore 
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Date 
Activity 

Action by Stay < Equipment > 
AEC 

< Building > 
YEC 

4/2 
(Thu) 

Discussing of SPEC of 
Equipment 

Discussing layout of 
building and CP-1 

TSG: 
Mr. Mohammad Mustafa (Mgr, P&I) 
Mr. Muhammad Akram (Mgr, Grids) 
Mr. Saqib Majeed (Addl Mgr, Grids) 

Lahore 

4/3 
(Fri) 

Discussing about SPEC of 
Equipment and Grant 
 

Discussing about CP-1 
Comfirming surrounding 
field 

TSG: 
Mr. Mohammad Mustafa (Mgr, P&I) 
Mr. Muhammad Akram (Mgr, Grids) 
Mr. Saqib Majeed (Addl Mgr, Grids) 

Lahore 

4/4 
(Sat) Internal meeting  

Lahore 

4/5 
(Sun) Same as above  

Lahore 

4/6 
(Mon) 

Discussing about C/N TSG: 
Mr. Mohammad Mustafa (Mgr, P&I) 
Mr. Muhammad Akram (Mgr, Grids) 
Mr. Saqib Majeed (Addl Mgr, Grids) 

Lahore 

4/7 
(Tue) 

Sign up C/N after meeting Sigb up C/N after meeting
Presence Soil Investigation 
and Topographic Survey 
Map 

TSG: 
Mr. Mohammad Arshad Mirza (CE) 
Mr. Mohammad Mustafa (Mgr, P&I) 
Mr. Muhammad Akram (Mgr, Grids) 
Mr. Saqib Majeed (Addl Mgr, Grids) 

Lahore 

4/8 
(Wed) 

Moving from Lahore to 
Islamabad 

Making basic draft 
Making up additional C/N 
material 

TSG: 
Mr. Mohammad Arshad Mirza (CE) 

AEC-1: 
Islamabad
YEC: 
Lahore 

4/9 
(Thu) 

Moving from Islamabad 
to Tarbela 
Survey Tarbela training 
Center 

Same as above 

TSG: 
Mr. Tariq Ali Shah (Principal) Lahore 

4/10 
(Fri) 

Courtesy visit on JICA 
Pakistan office 
Moving from Lahore to 
NRT 

Same as above 

JICA Pakistan Office: 
Mr. Kenji Ogasahara (Rep.) 

AEC-1: 
In Airplane
YEC: 
Lahore 

4/11 
(Sat) 

Arriving NRT Internal meeting  
Lahore 

4/12 
(Sun) 

 
Same as above 

 
Lahore 

4/13 
(Mon) 

 Discussing additional C/N, 
SPEC of building. 
Survey existent building 

TSG: 
Mr. Muhammad Akram (Mgr, Grids) 
Mr. Saqib Majeed (Addl Mgr, Grids) 

Lahore 

4/14 
(Tue) 

 Discussing additional C/N 
Survey existent building. 
Presence Soil Investi- 
gation 
Survey surrounding cir-- 
Cumstance. 

TSG: 
Mr. Muhammad Akram (Mgr, Grids) 
Mr. Saqib Majeed (Addl Mgr, Grids) Lahore 

4/15 
(Wed) 

 Survey surrounding cir-- 
Cumstance. 

 Lahore 

4/16 
(Thu) 

 Sign up additional C/N 
after meeting 

TSG: 
Mr. Mohammad Arshad Mirza (CE) 
Mr. Mohammad Mustafa (Mgr, P&I) 
Mr. Muhammad Akram (Mgr, Grids) 
Mr. Saqib Majeed (Addl Mgr, Grids) 

Lahore 

4/17 
(Fri) 

 Moving from Lahoreto 
NRT 

 
Airplane 
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Date 
Activity 

Action by Stay < Equipment > 
AEC 

< Building > 
YEC 

4/18 
(Sat) 

 
Arriving NRT 
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(3) 3rd Field Survey 
 Date Time Assignment & Schedule / Visits Action by 

JICA AE
C 

 
 

(Wed) 
30 Sep 

whole
day 

12:00  Narita(TG643) －16:30 BKK 
20:30   BKK(TG345)   －23:00 LHE 

 － LHE

 (Thu) 
1 Oct 

9:30- 
15:30 

3rd FS local assignment plan introductory 
presentation 

1)Undertakings to be taken by Pakistan  
2)FS project report (draft) 

CE/TSG/Mr.Mirza 
Mr. Saqib、Mr.Mustafa、 
Mr. Muhammad Akram 

－ LHE

 (Fri) 
2 Oct 

9:30- 
15:30 

To study equipment specification 
Preparation and completion of JCC MM 
original plan 

CE/TSG/Mr.Mirza 
Mr. Saqib、Mr.Mustafa、
Mr. Muhammad Akram 

－ LHE

 (Sat) 
3 Oct 

whole
day 

Ad hoc 

Preparation for reporting documents 

 － LHE

 (Sun) 
4 Oct 

whole
day 

AEC: Preparation for reporting documents 
JICA: 12:00  Narita(TG643) －16:30 
BKK 

20:30   BKK(TG345)   －23:00 

LHE 

 LHE LHE

 (Mon) 
5 Oct 

9:30- 
15:30 

AM: Project report presentation
Discussion re JCC MM original plan,  

To study equipment specification 
PM: Meeting with MD/NTDCL  

Project report presentation 
Discussion re JCC MM original plan 

CE/TSG/Mr.Mirza 
Mr. Saqib、Mr.Mustafa、 
Mr. Muhammad Akram  
 
MD/NTDCL/ Mr.Arshad 
Chaudhry 

LHE LHE

 (Tue) 
6 Oct 

5:30- 

11:00 

 

17:00-

On transfer（LHE→ISB）via land 

EAD  preparatory presentation 

 

MoWP preparatory presentation 

Dy.Secretary 
(Japan)/EAD/ 
Mr. Shahid Vakeel 
MoWP/JS/ 
Mr. Zafar Abbass 

ISB ISB

 (Wed) 
7 Oct 

10:00-
12:00

14:00-

15:30

AM:JCC  MM agreement and 

confirmation 

 

To study simulator at NPCC(National 

Power Control Centre) 

do. MD/NTDCL/ 
Mr.Arshad Chaudhry 
GM(SO) NPCC 
Mr Ilyas Ahmed 

ISB ISB

 (Thu) 
8 Oct 

9:30- 
15:30 

Reporting to Empassy of Japan 

Repoting to JICA Pkistan office 

 

EoJ/Mr Amada (1st 
Secretary),   
Mr Kamoshida(Counselor) 
JICA Pakistan office/ 
Mr Kato(Sr. Rep. ), 
Mr Ogasawara(Rep.) 

ISB ISB

 (Fri) 
9 Oct 

9:30- 
15:30 

Project report explanation to Tarbela 

Instructors 

JICA＋AEC/Yoshida：leave for JPN  

23:20 ISB (TG350) – BKK 6:25 +1 

TSG/Tarberla/principal 
Mr.Tariq, Mr.A,Baksh, 
Mr.Qaiser.Mr. Shoaib,etc 

Air ISB

 (Sat) 
10 Oct 

whole
day 

AEC: Preparation for reporting documents 

JICA＋AEC/Yoshida： 

07:35 BKK（TG676）-NRT 15:45 

 － ISB
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 (Sun) 
11 Oct 

whole

day 

AEC：On transfer（ISB→FSB）via land 

 

 － FSB

 (Mon) 
12 Oct 

9:30- 
15:30 

To study confirmation way of the education 

result and qualification scheme @ WEA 

WEA/CE/Mr. Shahzad 
Bashir 

－ LHE

 (Tue) 
13 Oct 

9:30- 
15:30 

Meeting with Planning Div./NTDCL 
1)Project report presentation 

2)PC-1   

3)Undertakings to be taken by Pakistan 

4)Another Donnars for NTDCL 

GM/Planning  
Mr.RS Rehan 
CE/TSG/Mr.Mirza 

－ LH

E 

 (Wed) 
14 Oct 

9:30- 
15:30 

Meeting with Service Div./NTDCL
Project report presentation 
(Equipment,Project target/evaluation, 

Maintenance budget) 

GM/SD/ 
Mr.Abdul Rehman 
GM/GSO  
Mr. Sabz Ali Khan 

－ LH

E 

 (Thu) 
15 Oct 

9:30- 
15:30 

To work on equipment specification (Power 

system diagram,Minic board, operation 

method) & TOT, To plan C/N (draft) 

CE/TSG/Mr.Mirza 
Mr. Saqib、Mr.Mustafa、

Mr. Muhammad Akram、

Mr.Abid 

－ LH
E 

 (Fri) 
16 Oct 

9:30- 
15:30 

To wok on equipment specification 

Preparation of C/N  

24:10 LHE (TG346) – BKK 6:40 +1

（TG676） 

CE/TSG/Mr.Mirza 
Mr. Saqib、Mr.Mustafa、 
Mr. Muhammad Akram 

   － air

 (Sat) 
17 

Oct 

whole
day 

07:35 BKK-NRT 15:45  － －
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Appendix 3 List of Parties Concerned in the Recipient Country 
 
Ministry of Water and Power (MoWP) 
 Mr. Zafar Abbass   Joint Secretary(NTDC) 
 
Econimic Affair Division (EAD) 
 Mr. Syed Mujtaba Hussain  Joint Secretary 
 Mr. Shahid Ahmed Vakil  Deputy Secretary(Japan) 
 Ms. Yasmin Sadiq   Section Officer 
 
Wapda Engineering Academy (WEA) 

Mr. Shahzad Bashir                Chief Enginner 
 

National Transmission and Despatch Company, Limited (NTDC) 
Head Office 
 Mr. Ch. Muhammad Arshad  Managing Director 
 
Planning Power 
 Mr. R. S. Rehan   General Manager 
 Mr. Muhammad Waseem Younas Additional Manager, Power System Studies 
 
National Power Control Centre (NPCC) 
 Mr. Aziz-ur-Rehman  General Manager 
 Mr. Bashir Ahmad   Manager, Load Dispatch Project 
 Mr. Muhammad Aamer  Deputy Manager, SCADA 
 Mr. Muzammil   Manager, Region Control Center 
 
Transmission and Grid Station Construction Projects 
 Mr. Abdul Razzaq Cheema  General Manager 
 
Grid Station Operation 
 Mr. Sabz Ali Khan   General Manager 
 Mr. Anwar Ahmad Khan  Manager, GSO Lahore 
 
Service Division 
 Mr. Abdul Rehman   General Manager 
 
Service Division/System Protection 
 Mr. Muhammad Shafique  Chief Enginner 
 Mr. Taqi-ud-Din   Deputy Manager 
 
Service Division/Technical Service Group (TSG) 
 Mr. Muhammad Arshad Mirza Chief Enginner 
 Mr. Muhammad Mustafa  Manager, P&I 
 Mr. Muhammad Akram  Manager, Grids 
 Mr. Tariq Ali Shah   Principal/Manager Tarbela (Former Manager, T/L) 
 Mr. Falak Sher Javed  Manager, R&D 
 Mr. Saqib Majeed   Additional Manager, Grids 
 Mr. Abid Hussain Gondal  Deputy Manager, P&I 
 Mr. Naveed Rushdi   Additional Manager, P&I 
 Mr. Munir Hussain Shah  Assistant Manager, P&I 
 Mr. Naeem Akhtar          Former Principal/ Tarbela 
 Mr. Qaiser Khan   Additional Manager, P&I/ Tarbela 
 Mr. Muhammad Shoaib  Deputy Manager, Grids/ Tarbela 
 Mr. Allah Bakhsh   Additional Manager, T/L/ Tarbela 

Mr. Muhammad Aslam Khan  Deputy Manager, Grids/Gatti 
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Embassy of Japan in Pakistan 
 Mr. Takashi Harada          Counsellor (Economic & Development) 

Mr. Shunichi Amada  First Secretary 
 Mr. Naoaki Kamoshida  Former Counsellor (Economic & Development) 
 
JICA Pakistan Office 
 Mr. Mitsuyoshi Kawasaki  Chief Representative 
 Mr. Ken Kato   Senior Representative 
 Mr. Yoshihiro Ozaki  Former Representative 
        Mr. Kenji Ogsawara  Representative 
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Minutes of Discussions 
on the Preparatory Survey 

on the Project for Strengthening of Training Center 
on Grid System Operations and Maintenance 

in the Islamic Republic of Pakistan 
(First Field Survey) 

In response to the request from the Government of the the Islamic Republic of Pakistan 

(hereinafter referred to as "Pakistan"), the Japan International Cooperation Agency (hereinafter 

referred to as "JICA"), in consultation with the Government of Japan, decided to conduct a 

Preparatory Survey (hereinafter referred to as "the Survey") on the Project for Strengthening of 

Training Center on Grid System Operations and Maintenance (hereinafter referred to as "the 

Project") . 

JICA sent to Pakistan the Preparatory Survey Team (hereinafter referred to as "the Team") 

headed by Mr. Fuyuki Sagara, Advisor, Team 1, Energy and Mining Group, Industrial Development 

and Public Policy Department, JICA, to conduct the first field survey and the Team is scheduled to 

stay in the country from 1st February to 12th February, 2015. 

The Team held discussions with the concerned officials of Pakistan and conducted a field 

survey in Pakistan. 

In the course of the discussions, both sides have confirmed the main items described in the 

attached sheets hereto. The Team will proceed with further study and prepare the preparatory survey 

report. 

Mr. Fuyuki Sagara 
Leader 
Preparatory Survey Team 
Japan International Cooperation Agency 

~ 
Mr. Syed Mujtaba Hussain 
Joint Secretary 
Economic Affairs Division 

Islamabad, Pakistan 
61h February, 2015 

('..___ '-P --:- ~-
~---- -----
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Joint Secretary (NTDC) 
Ministry of Water and Power 

Mr.Abdul Rehman 
Gene 1 Manager 
Services ivision 
National T smission and Despatch Company 
Limited 

Mr. Mohpnmad Arshad Mirza 
Chief Effgineer 
Tee · al Service Group 
Nati al Transmission and Despatch Company 
Li 1ted 

Appendix 4-1  Minutes of Discussions 
              The First Field Survey (1/2)

A-4-1-1



ATTACHMENT 

1. Objective of the Project 
The objective of the Project is to improve capacity of power grid system operations and 

maintenance by installing Grid Training Simulator and facilities for conducting technical training in 
Technical Service Group, National Transmission and Despatch Company Limited. 

2. Title of the Project 
The title of the project is "The Project for Strengthening of Training Center on Grid System 

Operations and Maintenance". 

3. Project Site 
The Project sites are located in Lahore, Pakistan, as shown in Annex-I. 

4. Responsible and Implementing Organizations 
4-1 The responsible ministry is the Ministry of Water and Power (Mo WP). 
4-2 The implementing agency is National Transmission and Despatch Company Limited (NTDC). 

Technical Service Group (TSG), NTDC will be the main department in charge of the Project. 
4-3 The organization structures ofMoWP and NTDC are shown inAnnex-2 andAnnex-3. 

5. Items Targeted in the Project 
5-1 As the result of discussions, the components to be targeted in the Project have been identified 

as follows; 

5-1-1 Grid Training Simulator 
Main purposes of Grid Training Simulator are 
A. To improve capacity for grid operation and maintenance by understanding basic power 

system phenomena. 
B. To improve capacity for operating protection relay 

Detailed subjects are mainly as follows; 
A: 
- Fundamental knowledge of interlock operating procedures 
- Flexible parallel operations of transformers 
- Synchronized closings and reclosings. 

B: 
- Confirming settings for protection relay 
- Clarifying reasons for improper operations of protection relay in various incidents 
- Establishing countermeasures for preventing improper operations of protection relay 
- Understanding mechanism and influences of various types of inrush current in 
transformer and various phenomena in power networks. 

5-1-2 Classroom building for simulator 
A two story building including simulator room, classroom, generator room, administration 
room and utility space. 

5-2 The Team will study and discuss with TSG further the appropriateness of each component and 
technical specifications from the viewpoint of necessity and relevance as Japan's Grant Aid 
scheme, and will compile the findings into the preparatory survey report for the project 
appraisal. 

- 2 -
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6. Japan's Grant Aid Scheme 
6-1 The Pakistan side has understood Japan's Grant Aid Scheme explained by the Team as 

described in Annex-4 and Annex-5. 
6-2 The Pakistan side will take the necessary undertakings, as described in Annex-6, for smooth 

implementation of the Project. 

7. Schedule of the Study 
7-1 The First Field Survey Team will continue its work in Pakistan until lih February, 2015. 
7-2 The Second Field Survey Team will be dispatched from March to April 2015. 
7-3 JICA will prepare the draft report of the Preparatory Survey and dispatch a team to Pakistan in 

August 2015 in order to explain its contents. 

8. Other Relevant Issues 
8-1 Allocation of instructors 

The team strongly recommended NTDC to allocate adequate personnel with sufficient capacity 
as instructors for the training of simulator. NTDC assured to allocate excellent engineers to be 
trained as instructors for simulator. The Pakistan side proposed that engineers of NTDC have 
opportunity to be trained as instructor for simulator by Japanese experts both in Pakistan and 
Japan. 

8-2 Collaboration among training centers 
The team also recommended TSG to work on improving training system for Grid Training 
Simulator in collaboration with instructors of 3 training centers (Tarbela, Gatti and New Kot 
Lakhpat) so that each curricula and syllabi will be effectively linked to the practical training 
using simulator. 

8-3 Construction permission 
The Pakistan side confirmed construction permission for classroom building for simulator. 

8-4 Questionnaire requested by the Team to the Pakistan side 
The Pakistan side will answer the questionnaire requested by the Team by 12th Feb 2015. 

8-5 Project approval procedure by the Pakistan side 
The team plans to submit a draft report to the Pakistan side in August 2015. The team 
explained that, after receiving the draft report, it is necessary for the Pakistan side to work on 
the PC-1 approval procedure for the Project in the Government of Pakistan in a timely manner 
before the appraisal process by the Japanese side. The Pakistan side fully understood and 
promised as soon as they received draft report, NTDC and Mo WP jointly strive for the 
earliest PC-1 approval. 

(End) 

<List of Annex> 
Annex-1 Location of the Project Site 
Annex-2 Organization Structure of Ministry of Water and Power 
Annex-3 Organization Structure of National Transmission and Despatch Company Limited 
Annex-4 Japan's Grant Aid 
Annex-5 Flow Chart of Japan's Grant Aid Procedures 
Annex-6 Major Undertakings to be taken by Each Government 

- 3 -
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LOCATION OF THE PROJECT SITE 

Annex - 1 
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TSG Thain.ing Centre 

NTOC 
Technical Service Group 

Training Center, 
New Kot Lakhpat, Lahore 
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TSG Building (existing) 

Hostel 
(existing) 

,-------------------------------------------------------- , 
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: Model Training Purpose Grid Station : 
: planned byTSG : 
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ORGANIZATION STRUCTURE OF NATIONAL TRANSMISSION AND DESPATCH COMPANY LIMITED 

COMPANY SECY. 
Muhammad Dilber Ghouri 

MANAGER (Internal Audit) 
Iqbal Shafiq Butt 

CE(C&M) 
S.diq All Rana 

CONSULTANTS 

G.M (SO)NPCC 

C.E (NetworkOperataon) 

C.E (Operation Planning) 
Saleh Muhammad 

C.E(LDP) 
AZIZ Ur-Rehman 

C.E(D&S) 
flumvnad Arsllad Gl!umar. 

Legal Advisor 
Abdul Majid Khan 

G.M (Telecom) 
Samar Gui Khan 

G.M (Services Division) 
Mr. Abdul Rehman 

C.E (System Protection) 
Muhammad Shaflque 

C.E(MI) 
H l<Jdyd t Ulla h S.tdlq 

C.E (Design) 
Mr. M . NaeemHassan 

·--

C.E(TSG) 
Arshad Mirza 

NTDC BOARD OF DIRECTORS (BOD) 

Managing Dlrector NTOC 
Ch. Muhammad Arshad 

GM (CCC) 
M. A. Mannan Farooqul 

l.T DIRECTOR 
Flrooq Shuakat 

FINANCE DIRECTOR 
H.tmmad Ahmad 

HR & ADMIN DIRECTOR TECH DIRECTOR 

n 
r~ 

GM Projects 
Mr. Abdul Rauf 

C.E. (MP &M) 
Rehman Maqboot 

G.M(GSO) J S.bz All Khan 

C.E(H/Q) 
Ashraf Elahi 

~ 

C.E (Lahore) 
AftabAlam 

C.E (Islamabad) 
Sadiq Ullah (Adi. Charge) 

--

~ C.E (Multan) 
Hy as Ahmad 

C.E (Hyderabad) 
Syed I jell Alt Shah 
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Annex-4 

JAPAN'S GRANT AID 

Based on the new JICA law entered into effect on October 1, 2008, JICA is designated as the 
executing agency of the Grant Aid for General Projects, for Fisheries and for Cultural Cooperation, 
etc. 

The Grant Aid is non-reimbursable fund provided to a recipient country to procure the facilities, 
equipment and services (engineering services and transportation of the products, etc.) for its 
economic and social development in accordance with the relevant laws and regulations of Japan. 
The Grant Aid is not supplied through the donation of materials as such. 

1.Grant Aid Procedures 
The Japanese Grant Aid is supplied through following procedures : 
·Preparatory Survey 

- The Survey conducted by JICA 
·Appraisal &Approval 

- Appraisal by the GOJ and JICA, and Approval by the Japanese Cabinet 
·Authority for Determining Implementation 

- The Notes exchanged between the GOJ and a recipient country 
·Grant Agreement (hereinafter referred to as "the GI A") 

- Agreement concluded between JICA and a recipient country 
·Implementation 

- Implementation of the Project on the basis of the GI A 

2. Preparatory Survey 
( 1) Contents of the Survey 

The aim of the preparatory Survey is to provide a basic document necessary for the appraisal of 
the Project made by the GOJ and JICA. The contents of the Survey are as follows: 

- Confirmation of the background, objectives, and benefits of the Project and also institutional 
capacity of relevant agencies of the recipient country necessary for the implementation of the 
Project. 

- Evaluation of the appropriateness of the Project to be implemented under the Grant Aid 
Scheme from a technical, financial, social and economic point of view. 

- Confirmation of items agreed between both parties concerning the basic concept of the 
Project. 

- Preparation of a outline design of the Project. 
- Estimation of costs of the Project. 

The contents of the original request by the recipient country are not necessarily approved in their 
initial form as the contents of the Grant Aid project. The Outline Design of the Project is confirmed 
based on the guidelines of the Japan's Grant Aid scheme. 

JICA requests the Government of the recipient country to take whatever measures necessary to 
achieve its self-reliance in the implementation of the Project. Such measures must be guaranteed 
even though they may fall outside of the jurisdiction of the organization of the recipient country 
which actually implements the Project. Therefore, the implementation of the Project is confirmed 
by all relevant organizations of the recipient country based on the Minutes of Discussions. 

(2) Selection of Consultants 
For smooth implementation of the Survey, JICA employs (a) registered consulting firm(s). JICA 

selects (a) firm(s) based on proposals submitted by interested firms. 

(3) Result of the Survey 

~ - 7 -
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JICA reviews the Report on the results of the Survey and recommends the GOJ to appraise the 
implementation of the Project after confirming the appropriateness of the Project. 

3. Japan's Grant Aid Scheme 
(1) The E/N and the GIA 
After the Project is approved by the Cabinet of Japan, the Exchange of Notes(hereinafter referred 

to as "the E/N") will be singed between the GOJ and the Government of the recipient country to 
make a pledge for assistance, which is followed by the conclusion of the GI A between JICA and the 
Government of the recipient country to define the necessary articles to implement the Project, such 
as payment conditions, responsibilities of the Government of the recipient country, and procurement 
conditions. 

(2) Selection of Consultants 
In order to maintain technical consistency, the consulting firm(s) which conducted the Survey will 

be recommended by JICA to the recipient country to continue to work on the Project's 
implementation after the E/N and GI A. 

(3) Eligible source country 
Under the Japanese Grant Aid, in principle, Japanese products and services including transport or 

those of the recipient country are to be purchased. When JICA and the Government of the 
recipient country or its designated authority deem it necessary, the Grant Aid may be used for the 
purchase of the products or services of a third country. However, the prime contractors, namely, 
constructing and procurement firms, and the prime consulting firm are limited to "Japanese 
nationals". 

( 4) Necessity of "Verification" 
The Government of the recipient country or its designated authority will conclude contracts 

denominated in Japanese yen with Japanese nationals. Those contracts shall be verified by JICA. 
This "Verification" is deemed necessary to fulfill accountability to Japanese taxpayers. 

(5) Major undertakings to be taken by the Government of the Recipient Country 
In the implementation of the Grant Aid Project, the recipient country is required to undertake such 

necessary measures as Annex-7. 

(6) "Proper Use" 
The Government of the recipient country is required to maintain and use properly and effectively 

the facilities constructed and the equipment purchased under the Grant Aid, to assign staff necessary 
for this operation and maintenance and to bear all the expenses other than those covered by the 
Grant Aid. 

(7) "Export and Re-export" 
The products purchased under the Grant Aid should not be exported or re-exported from the 

recipient country. 

(8) Banking Arrangements (Bl A) 
a) The Government of the recipient country or its designated authority should open an account 

under the name of the Government of the recipient country in a bank in Japan (hereinafter 
referred to as "the Bank"). JICA will execute the Grant Aid by making payments in Japanese 
yen to cover the obligations incurred by the Government of the recipient country or its 
designated authority under the Verified Contracts. 

b) The payments will be made when payment requests are presented by the Bank to JICA under 
an Authorization to Pay (A/P) issued by the Government of the recipient country or its 
designated authority. 

- 8 -
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(9) Authorization to Pay (A/P) 
The Government of the recipient country should bear an advising commission of an Authorization 

to Pay and payment commissions paid to the Bank. 

(10) Social and Environmental Considerations 
A recipient country must carefully consider social and environmental impacts by the Project and 

must comply with the environmental regulations of the recipient country and JICA 
socio-environmental guidelines. 

(End) 

- 9 -
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Annex-5 
FLOW CHART OF JAPAN'S GRANT AID PROCEDURES 
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No. 

2 

3 

4 

5 

6 

7 

8 

9 

10 

Major Undertakings to be taken by Each Government 

Items 

to secure lots of land necessary for the implementation of the Project and to clear the 
sites; 

... I<? <::2':1~~1:!<::! t.~.~.!<?!.lg~~r:ig_f.a_c_i_l!_~i~S. _ _____ _ ---·····-·-· __ _ _____ __ 
i1r~~~1:1!l~\!1B_ ···········································---····--·---- -
~1I~~g~!~~ .. ~.~f.t'.r.:i<::~~ir.:i~~ ~~21:11:1~ !~e;: -~i!~ 

To be covered 
by GrantAid 

• 
• 

Annex-6 

To be covered 
by Recipient 

Side 

• 

• 
_D_I_~~-P!1.1.:~ir.i.g_ l2! _ __ ·····-------- ........................................................ _ ...... -·--····-----.... - ..... _ ... _ .. _, ....... - .. - ........... . 

4) The road within the site 
····s1···Tii·e .. roa~:ro~tSide-ih-e···siie-·d·~·cTu·cHn·g··Access--ioaci5·- ·····································---
To provide facilities for distribution of electricity, water supply and drainage and other 
ir.:i<::!~~1.1.!~!f~<:;i!i!\~S. _1.1.~<::~S.~-~-!<?.f_!~e;:i~p~e;:~~r.:it~t.i2r:i2f.t.~~fT9.J~<::!.21:!!~~~-C;: _!~~S.l~C;:~----
I )Electricity 

a. The distributing power line to the site 
.............................. -.. ·-········-··- ············-·····-·-······- .................... ··············-

b. The drop wiring and internal wiring within the site 
............................. ---··-··-·-----·····--··········- ·····················-··················-·············-- ····························-···--

c. The main circuit breaker and transformer 
OOOOOOOOOOOOOOOOOOOOOOOOOOOOO••·············· ............................... ---···H-·······- ·································································••H••·-······-·--·-··-•HH•-H•H••H•••H••H••••H• ............................................................ .. 
2) Water Supply 

·········-···-· .. -·----·-········-
a. The city water distribution main to the site 
t;:Tiie s~r!Jlysysieffi;iiilT.1. iiie -siie(re~eT~i~g- a~<leie~ate<lt!lOk:sY---·-----

• 

• 
• 

• -·· .. ---···--··· ............... •••••>•>•••>••>•>•••• .. ••• ................... ----··------·--•H••••••••-•••H-•H•••••••-•••-· ................................... •••••••••••-H••••••••-·-·--·--··------·--HOOH>H•>HH0>-

3) Drainage 
.................... -................. ··········- ........................................................................................................................................................................................... .. 

a. The city drainage main (for storm sewer and others to the site) 
············-··-········ .. 

b. The drainage system (for toilet sewer, common waste, storm drainage and others) • 
within the site ......................................................................... 

4) Gas Supply 
••••····························- •••••••••-••••-•••••••••H•-•-••------••-••H••••-••H••• 

a. The city gas main to the site 
................................................................................................................ ........................................................................................................................ - ........ . 

b. The gas supply system within the site • ·············-··--·-········-····-··-·····-

5) Telephone System 

• 

• 

• 

• 

• 
............................................................................ ·············-··--·----··-··-·--· .. ·· ·········································-·····- ···························- ................ ···········-··········-·-····-···-····-·-··-- -----·-·-·.---·-·-····-··· .... ·····························-······· 

a. The telephone trunk line to the main distribution frame/panel (MDF) of the 

••••••••••••••••••••••~•1:1.i .. 1.~ .i.r.:ig••••••mm•mm•••• mm mm•• ------------
b. The MDF and the extension after the frame/panel 

6) Furniture and Equipment 
................................................................................ ,,. __ , ........... . 

a. General furniture 
b. Project equipment 

To ensure prompt unloading and customs clearance of the products at ports of 
disembarkation in the recipient country and to assist internal transportation of the 

.PE2~1:!~!~ - • •••••••••• • ••••••••••••• • • •••••••• ••••••••••••••••••••••• • •• •••••••••••••••••••••••mm•••mm••••••••••• -

• 
• 

• 
• 

_ !1~~~i~~_(:'\!r.)_~~!:1~P<?~~!i21.1.2f.!~~~E<?s!~~~~-f!:<?~J~_p~ _tQ _!h~ .. r.e;:<:;\pi~'.!!".21:!'.!!r.Y. _ .... _ ------~ --···--·- ________ _ 
... ?2 ... I~. C;:'.':~!.!'P!!2r:i~g<::1:1s.!2.~<::l~!1.1.:~<::~2-(!h~R~2g.1:1<::!§~!!~~P2~2f._~!s.~~P~~~~!_i2i:i ____ _ __ 
3) Internal transportation from the port of disembarkation to the project site 
To ensure that customs duties, internal taxes and other fiscal levies which may be 
imposed in the recipient country with respect to the purchase of the products and the 
services be exempted 
To accord Japanese nationals whose services may be required in connection with the 
supply of the products and the services such facilities as may be necessary for their entry 
into the recipient country and stay therein for the performance of their work 
To ensure that the Facilities and the products be maintained and used properly and 
effectively for the implementation of the Project 
To bear all the expenses, other than those covered by the Grant, necessary for the 
implementation of the Project 
To bear the following commissions paid to the Japanese bank for banking services based 

... ~P<?.1.1. ... !~.~'?.~~ - - ·····································-- --- ... -----

• • 
• 

• 
• 
• 

_!2 .. :'\~y_.i.~\r.:ig_<::.2.~.~!s.s.!21:12f.H~ ••• mm•--------- mm•••••••••••••••• ••••-•••--• •••• ------ ~ ----
2) Payment commission • 
To give due environmental and social consideration in the implementation of the Project. • 

(BIA: Banking Arrangement, AJP : Authorization to pay) 
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Appendix 4-2  Minutes of Discussion(Technical Confirmation Notes) 
              The First Field Survey (2/2)
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JAPAN INTERNATIONAL COOPERATION AGENCY 
(JICA) QUESTIONNAIRE / 

INFORMATION REQUIRED 

Organization : 

PROJECT NAME: 

The Survey for Improvement of Training capacity on Grid System 
Operations and Maintenance in the Islamic Republic of Pakistan 

Ref. No. : 
Issue Date : 
Revision Date : 

1 

Table 1 

To: ＭｏＷＰ／ＪＳ Annex-2 
No. Questionnaire / Information Required Reply Remarks 

Basic Organizational Information of Relevant Departments 

1 Please advise any issue to achieve Energy Policy 2013 
in Pakistan.  

2 Please show the general technical education system of 
power generation ~ distribution, such as which division 
is in charge of which class of engineers and future plan 
(i.e. expansion, consolidation)  

3 Please advise any request and /or improvements for 
JICA aid comparing to the other countries. 

4 Please show the legal groundwork, regulation standard, 
environmental guidelines for the Project. 

TSG will follow the regulations of GoP. There is no issue about 
the environment, construction etc. for the Project. 
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JAPAN INTERNATIONAL COOPERATION AGENCY 
(JICA) QUESTIONNAIRE / 

INFORMATION REQUIRED 

Organization : 

PROJECT NAME: 

The Survey for Improvement of Training capacity on Grid System 
Operations and Maintenance in the Islamic Republic of Pakistan 

Ref. No. : 
Issue Date : 
Revision Date : 

2 

Table 2 

To: ＭｏＷＰ／ＮＴＤＣＬ／MD 

No. Questionnaire / Information Required Reply Remarks 

Basic Organizational Information of Relevant Departments 

1 Please show its functions, the latest organizational 
structure and division of duties and number of 
personnel of NTDCL. 

There are about 10 thousand personnel in NTDCL. 

2 Please advise any aid from both WB and ADB for 
Electric Power.  

3 Please show the legal groundwork, regulation standard, 
environmental guidelines for the Project. 

TSG will follow the regulations of GoP. There is no issue about 
the environment, construction etc. for the Project. 

4 Please provide financial information from 2010 to 
2014. 

NTDCL budget for 2014 - 2015 is 23,583 million Rs under 
Public Sector Development Program(PSDP). 

5 
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JAPAN INTERNATIONAL COOPERATION AGENCY 
(JICA) QUESTIONNAIRE / 

INFORMATION REQUIRED 

Organization : 

PROJECT NAME: 

The Survey for Improvement of Training capacity on Grid System 
Operations and Maintenance in the Islamic Republic of Pakistan 

Ref. No. : 
Issue Date : 
Revision Date : 

3 

Table 3 

To: ＮＴＤＣＬ／Ｓservice Division 

No. Questionnaire / Information Required Reply Remarks 

Basic Organizational Information of Relevant Departments 

1 Please show the future plan, request, and issues for SD 
and TSG. 

TSG long term strategy for 2015 - 2022 was received. 

2 Please show the accident information (i.e. number of 
times, power distribution outage period, and details for 
the accidents) 

There are three outages all over the country in a year 2014 - 
2015. Also there are many load shedding due to shortage of 
electricity. 

3 Please show the revenue and expense of TSG (such as 
training income, other income and expense, personnel 
expense, tool and equipment cost, building maintenance 
and operation, operating cost etc.) 

The budget for last fiscal year (FY) 2013 - 2014 is 98.663 
million Rs. The budget for FY 2014 - 2015 is 124.475 million 
Rs. (For O&M: 101.475 MRs, for training facility upgradation: 
13 MRs, for development: 10 MRs.) 

4 Please advise if there are any obstructive factors for 
“Model Grid Station” to be implemented to TSG. 

There are no obstructive factors for this facility. 

5 Please advise any comment (case, cost, term, contents 
of lecture, outcome) for visiting lecturer providing 
system to TSG. 

There are no obstructive factors for this facility. 

6 Please provide your estimation of quantitative effect 
(i.e. reduction of power failure time, number of failure, 
and system maintenance cost) when the Project 

If this training program is strengthened, it will improve the 
quality of O&M of Grid system. 
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JAPAN INTERNATIONAL COOPERATION AGENCY 
(JICA) QUESTIONNAIRE / 

INFORMATION REQUIRED 

Organization : 

PROJECT NAME: 

The Survey for Improvement of Training capacity on Grid System 
Operations and Maintenance in the Islamic Republic of Pakistan 

Ref. No. : 
Issue Date : 
Revision Date : 

4 

equipment is in operation. 

7 Please show your various criteria applying to the 
Project as follows. 
1) Design

a) Structural design
b) Architectural design
c) Electrical system design
d) Water supply and drainage/sanitation facilities

design
e) Air conditioning/ventilating design

2) Construction and Installation
a) Skelton construction
b) Finish work
c) Electrical equipment construction
d) Water supply and drainage/sanitation facilities

construction
e) Air conditioning/ventilation construction

This information will be collected in the second field survey in 
March 2015. 

8 Upon construction, please show the weather conditions 
(i.e. rainy season, high temperature season) of the site 
(near NKLP), traffic conditions(road widening repair 
plan around the site), schedule (election, religious 
event, rites and festivals period etc.), underground and 
ground condition(embedded object, existing facility, 
overhead wires etc.) 

Raining season from July to August. High temperature season 
from May to July. No traffic issues around the Project site. 
Schedule will not be affected by election, religious event, rites 
and festivals period etc. Underground conditions are clear. 
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JAPAN INTERNATIONAL COOPERATION AGENCY 
(JICA) QUESTIONNAIRE / 

INFORMATION REQUIRED 

Organization : 

PROJECT NAME: 

The Survey for Improvement of Training capacity on Grid System 
Operations and Maintenance in the Islamic Republic of Pakistan 

Ref. No. : 
Issue Date : 
Revision Date : 

5 

Table 4 

To: NTDCL／Planning 

No. Questionnaire / Information Required Reply Remarks 

Basic Organizational Information of Relevant Departments 

1 Please show its functions, the latest organizational 
structure and division of duties and number of 
personnel of Planning department. 

Information has been already obtained. 

2 Please show the purpose of use, concrete analysis 
example for Digital Simulator（ＲＴＤＳ）. 

USAID is now introducing RTDS in planning department in 
NTDCL. 

3 Please advise if a simulator installing to TSG can also 
be used by Planning department. 

Simulator at TSG will only be offered for training purposes. 
Planning can use this simulator for special cases. 

4 Please advise if planning people will be appointed to 
lecturers of the Simulator to be installed to TSG. 

TSG will coordinate with planning people for lecture using 
simulator. 

5 Upon installing the Simulator to TSG, can planning 
people advise TSG operation method, maintenance cost, 
operating personnel, test working adjustment, and text 
book etc. 

TSG will coordinate with planning people for lecture using 
simulator. 
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JAPAN INTERNATIONAL COOPERATION AGENCY 
(JICA) QUESTIONNAIRE / 

INFORMATION REQUIRED 

Organization : 

PROJECT NAME: 

The Survey for Improvement of Training capacity on Grid System 
Operations and Maintenance in the Islamic Republic of Pakistan 

Ref. No. : 
Issue Date : 
Revision Date : 

6 

Table 5 

To: NTDCL／SD／TSG 

No. Questionnaire / Information Required Reply Remarks 

Basic Organizational Information of Relevant Departments 

1 Please show its functions, the latest organizational 
structure and division of duties and number of 
personnel of each department. 

There are 230 personnel (NKLP, Tarbela and Gatti) in TSG. 

2 Please show the candidates including  job before TSG, 
duties of division, technical qualifications as engineers, 
educational background/ 

This information will be collected in the second field survey in 
March 2015. 

3 Please show an annual budgetary estimated results and 
actual results. 

In FY 2013 - 2014 the annual estimated budget was 98.663 MRs 
and actual expenditures was 97.598 MRs. 

4 Please show the issues and countermeasures of P&I 
department. 

OJT is not proper. After installing simulator, the quality of OJT 
will be improved. 

5 Please provide the specifications for Simulator and P&I 
Relay board, and connection method (input-output spec 
for relay).  

This information will be collected in the second field survey in 
March 2015. 

6 Please provide the documentation for the details of This information will be collected in the second field survey in 
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JAPAN INTERNATIONAL COOPERATION AGENCY 
(JICA) QUESTIONNAIRE / 

INFORMATION REQUIRED 

Organization : 

PROJECT NAME: 

The Survey for Improvement of Training capacity on Grid System 
Operations and Maintenance in the Islamic Republic of Pakistan 

Ref. No. : 
Issue Date : 
Revision Date : 

7 

external connection Relay board. March 2015. 

7 Please advise who will be the main person in charge of 
TSG side upon installing Simulator. 

Manager of P&I and Grids will be the main persons in charge of 
TSG side upon installing simulator. 

8 Please advise the new educational method of using 
Simulator by assuming showing the difference, change 
against current education. 

Relay setting calculations implementations and fault analysis 
education will be improved. 

9 We are planning the training by using Simulator after 
commissioning, please advise your request if any. 

TSG agreed with the proposal. 

10 Please provide specific wiring diagram of the Model 
Grid Station and information of placement equipment. 

This information will be collected in the second field survey in 
March 2015. 

11 We are planning that building for the Project will be 
two-story structure by placing Simulator body at 1F, 
display device and operating PC at 2F. Please advise 
your request if any. 

TSG agreed with the proposal. 

12 Please provide your estimation of quantitative effect 
(i.e. reduction of power failure time, number of failure, 
and system maintenance cost) when the Project 
equipment is in operation. 

If this training program is strengthened, it will improve the 
quality of O&M of Grid system. 
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JAPAN INTERNATIONAL COOPERATION AGENCY 
(JICA) QUESTIONNAIRE / 

INFORMATION REQUIRED 

Organization : 

PROJECT NAME: 

The Survey for Improvement of Training capacity on Grid System 
Operations and Maintenance in the Islamic Republic of Pakistan 

Ref. No. : 
Issue Date : 
Revision Date : 

8 

Table 1. Weather information (past 10 years) around the site 

No. Description Data Design Conditions 

1. Temperature [°C] 

1) Highest 48.9 

2) Average 23.9 

3) Lowest -2.2 

2. Average sea level height of the site  [m] 215 m 

3. Relative humidity  [%] 

1) Highest

2) Average 81/47 % 

3) Lowest

4. Rainfall 

1) Month August 507.6 mm 

2) Year 1996 

5. Rain days 13 days 

1) Month July 

2) Year

6. Rainfall intensity  [mm/hour] 221 mm/day 

7. Hours of sunlight  [hours] Max 14 hrs,  Min. 10 hrs 
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JAPAN INTERNATIONAL COOPERATION AGENCY 
(JICA) QUESTIONNAIRE / 

INFORMATION REQUIRED 

Organization : 

PROJECT NAME: 

The Survey for Improvement of Training capacity on Grid System 
Operations and Maintenance in the Islamic Republic of Pakistan 

Ref. No. : 
Issue Date : 
Revision Date : 
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8. Wind on the ground 10m height 

1) Maximum wind speed [km/h] 80 - 85 knot 

2) Average wind speed  [km/h] 3 - 4 knot 

3) Main wind direction North to West (Oct. Apr.),  South to East/West (Jun. to Sep.) 

9. Earthquake zone map 

10. Solar radiation average [w/m²] 

11. Atmospheric salinity  [mg/cm²] 

12. Thunder, the number of days of storm Max up to 3 days 

13. The resistivity of the ground  [ohm-meter] 
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Appendix 4-3  Minutes of Dission (Technical Confirmation Notes)
  The Second Field Survey(1/2)
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Appendix 4-4  Minutes of Dission(Addititonal Technical Confirmation Notes)
             The Second Field Survey (2/2)
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Minutes of Discussions 

on the Preparatory Survey for the Project for 

Strengthening of Training Center on Grid System Operations and Maintenance in 

the Islamic Republic of Pakistan 

(Explanation on Draft Preparatory Survey Report) 

On the basis of the discussions and field survey in the Islamic Republic of 

Pakistan (hereinafter referred to as "Pakistan") in Febrary 2015, and the subsequent 

technical examination of the results in Japan, the Japan International Cooperation 

Agency (hereinafter referred to as "JICA") prepared a draft Preparatory Survey Report 

on the Project for Strengthening of Training Center on Grid System Operations and 

Maintenance (hereinafter referred to as "the Draft Report"). 

In order to explain the Draft Report and to consult with the concerned officials 

of the Government of Pakistan on its contents, JICA sent to Pakistan the Preparatory 

Survey Team for the explanation of the Draft Report (hereinafter referred to as "the 

Team"), headed by Mr. Tadayuki Ogawa, Senior Advisor, Industrial Development and 

Public Policy Department, JICA, and is scheduled to stay in the country from 30th 

September to 16th October, 2015. 

As a result of the discussions, both sides confirmed the main items described in 

the attached sheets. 

/J, ,. \ ,t~L 
Mr. Tadayuki Ogawa 

Leader 
Preparatory Survey Team 
Japan International Cooperation 
Agency 

Mr. Syed Mujtaba Hussain 

Joint Secretary 
Economic Affairs Division 
Pakistan 

Islamabad, 7th October, 2015 

..---

Joint Secretary (NTDC) 
Ministry of Water and Power 
Pakistan 

Japan 

k~~~L--
Mr. Abdul Rehman 
General Manager 
Services Division 
National Transmission and 
Despatch Company Ltd., 
Pakistan 

Mr. Mohammad Arshad Mirza 
Chief Engineer 
Technical Service Group 
National Transmission and 
Despatch Company Ltd., 
Pakistan 
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Appendix 4-5 Minutes of Discussion(Explanation of draft report)
             The third field Survey(1/1)



ATTA CHE ME NT 

1. Contents of the Draft Report 

After the explanation of the contents of the Draft Report by the Team, the Pakistan 

side agreed in principle to its contents. 

2. Line Agency and Executing Agency 

Both sides confirmed the line agency and executing agency as follows: 

2-1. The line agency is Ministry of Water and Power (Mo WP), which would be the 

agency to supervise the executing agency. 

2-2. The executing agency is National Transmission and Despatch Company Limited 

(NTDC). Technical Service Group (TSG), NTDC will be the main department in 

charge of the Project. The executing agency shall coordinate with all the relevant 

agencies to ensure smooth implementation of the Project and ensure that the 

Undertakings are taken by relevant agencies properly and on time. The 

organization charts are shown in Annex 1. 

3. Cost Estimation 

Both sides confirmed that the Project cost estimation described in the Draft Report 

was provisional and would be examined further by the Government of Japan for its 

final approval. The project cost estimation is shown in Annex 2. 

4. Confidentiality of the Cost Estimation and Specifications 

Both sides confirmed that the Project cost estimation and technical specifications in 

the Draft Report should never be duplicated or disclosed to any third parties until 

all the contracts of the Project are concluded. 

5. Japanese Grant Scheme 

The Pakistan side understands the Japanese Grant Scheme and its procedures as 

described in Annex 3 and Annex 4, and necessary measures to· be taken by the 

Government of Pakistan. 

6. Project Implementation Schedule 

The Team explained to the Pakistan side that the expected implementation schedule 

is as attached in Annex 5. 
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7. Expected outcomes and Indicators 

Both sides agreed that key indicators for expected outcomes are as follows. The 

Pakistan side has responsibility to monitor the progress of the indicators and 

achieve the target in year 2021. 

[Quantitative Effect] 

Reference value 
Target by 2021 
[after 3 years of Indicators (Actual in 2014) 
completion] 

(1) Number of training courses using 
0 4 courses 

simulator 
(2) Number of times for training courses 

0 22 times/year 
using simulator 

(3) Number of trainees who ~arti~ipated 
in the training courses usmg simulator 0 120 persons/year 

(4) Avarage score of Training Quality 
Evaluation Score for all related 3.0 3.4 
courses (Grid, P&I and T/L) 

[Qualitative Effect] 

• Improvement of operation and maintenance skills for transmission lines and 

substations 

8. Undertakings Taken by Both Sides 

Both sides confirmed undertakings described in Annex 6. The Pakistan side assured 

to take the necessary measures and coordination including allocation of the 

necessary budget which are preconditions of implementation of the Project. It is 

further agreed that the costs are indicative, i.e. at Outline Design level. More 

accurate costs will be calculated at the Detailed Design stage. Contents of Annex 2 

will be updated as the Detailed Design progresses, and will finally be the 

Attachment to the Grant Agreement. 

9. Monitoring during the Implementation 

The Project will be monitored every 3 months by the executing agency and using 

the Project Monitoring Report (PMR). The template of PMR is shown in Annex 7. 

10. Ex-Post Evaluation 

JICA will conduct ex-post evaluation three (3) years after the project completion 
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with respect to five evaluation criteria (Relevance, Effectiveness, Efficiency, Impact, 

Sustainability) of the Project. Result of the evaluation will be publicized. The 

Pakistan side is required to provide necessary support for them. 

11. Issues to be Considered for the Smooth Implementation of the Project 

Both sides confirmed to the issues to be considered and taken necessary measures 

for the smooth implementation of the Project described in Annex 5. 

12. Schedule of the Study 

JICA will complete the Final Report of the Preparatory Survey in accordance with 

the confirmed items and send it to the Pakistan side around Feburary 2016. 

13. Environmental and Social Considerations 

The project is likely to have minimal adverse impact on the environment under the 

'JICA Guidelines for Environmental and Social Considerations (April 201 O)'. 

14. Other Relevant Issues 

14-1. Operation and Maintenance of the Equipment 

The team explained the importance of operation and maintenance of the equipment 

procured by the Project considering that proper asset management impacts greatly 

on life-span of the equipment and its maintenance cost. The Pakistan side shall 

secure enough staff and budgets necessary for appropriate operation and 

maintenance of the equipment. 

The . team strongly recommended to conclude the Maintenance Contract between 

NTDC and Japanese manufacturer of the simulator, in order to ensure the 

implementation of periodical maintenance by the manufacturer. 

14-2. Allocation of instructors 

The team requested NTDC to allocate adequately skilled instructors (2 for operation 

of substation, 2 for relay coordination) for the training of simulators, by the 

conclusion of procurement contract between NTDC and the Contractor. The 

Pakistan side assured to allocate enough engineers to be trained as instructors. 

14-3. PC-1 approval procedure by the Pakistan side 

The team explained that timely implementation of PC-1 approval is critical for the 

Government of Japan to make a commitment of the Project. The Pakistan side 

~ v 
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agreed on key actions for PC-1 procedure with timetable as below. The Pakistan 

side also agreed to monitor and expedite the progress with reference to the said 

timetable. 

(1) End of October 2015: Submission of PC-1 from Ministry of Water and Power 

(2) Mid of November 2015: Submission of PC-1 to Planning Commission 

(3) No later than the mid o[December 2015: Approval of PC-I by Central 

Development Working Party (CDWP) and if necessary Executive Committee of 

National Economic Council (ECNEC) 

14-4. The Equipment which may be procured from third countries 

The team explained that the equipment for the Project will be basically procured 

from Japan. However, some of the equipment listed as below will be procured from 

third countries due to availability and commercial competency of products. The 

Pakistan side agreed on the explanation by the team. 

(1) Power distribution board 

(2) Protection relays 

(3) Emergency generator 

(4) Cable connection materials 

14-5. Disclosure of Information 

Both sides confirmed that the study results excluding the Project cost will be 

disclosed to the public after completion of the Preparatory Survey. All the study 

results including the project cost will be disclosed to the public after all the 

contracts for the Project are concluded. 

Annex 1 

Annex2 

Annex 3 

Annex 4 

Organization Chart 

Project Cost Estimation 

Japanese Grant 

Flow Chart of Japanese Grant Procedures 

Annex 5 Project Implementation Schedule 

Annex 6-1 Major Undertakings to be taken by Recipient Government 

Annex 6-2 Major Undertakings to be Covered by the Japanese Grant 

Annex 7 Project Monitoring Report (template) 
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Annex 3 Japanese Grant 

The Japanese Grant (hereinafter referred to as the "Grant") is non-reimbursable fund provided to a recipient country to 
procure the facilities, equipment and services (engineering services and transportation of the products, etc.) for its 
economic and social development in accordance with the relevant laws and regulations of Japan. The Grant is not 
supplied through the donation of materials as such. 

Based on a JICA law which was entered into effect on October 1, 2008 and the decision of the GOJ, JICA has become 
the executing agency of the Japanese Grant for Projects for construction of facilities, purchase of equipment, etc. 

1. Grant Procedures 
The Grant is supplied through following procedures : 
·Preparatory Survey 
- The Survey conducted by JICA 
·Appraisal &Approval 
-Appraisal by the GOJ and JICA, and Approval by the Japanese Cabinet 
·Authority for Determining Implementation 
-The Notes exchanged between the GOJ and a recipient country 
·Grant Agreement (hereinafter referred to as "the GI A") 
-Agreement concluded between JICA and a recipient country 
·Implementation 
-Implementation of the Project on the basis of the GIA 

2. Preparatory Survey 

(1) Contents of the Survey 
The aim of the preparatory Survey is to provide a basic document necessary for the appraisal of the Project made 
by the GOJ and JICA. The contents of the Survey are as follows: 

Confirmation of the background, objectives, and benefits of the Project and also institutional capacity of 
relevant agencies of the recipient country necessary for the implementation of the Project. 

Evaluation of the appropriateness of the Project to be implemented under the Grant Scheme from a technical, 
financial, social and economic point of view. 

Confirmation of items agreed between both parties concerning the basic concept of the Project. 
Preparation of an outline design of the Project. 
Estimation of costs of the Project. 

The contents of the original request by the recipient country are not necessarily approved in their initial form as the 
contents of the Grant project. The Outline Design of the Project is confirmed based on the guidelines of the 
Japanese Grant scheme. 
JICA requests the Government of the recipient country to take whatever measures necessary to achieve its 
self-reliance in the implementation of the Project. Such measures must be guaranteed even though they may fall 
outside of the jurisdiction of the organization of the recipient country which actually implements the Project. 
Therefore, the implementation of the Project is confirmed by all relevant organizations of the recipient country 
based on the Minutes of Discussions. 

(2) Selection of Consultants 
For smooth implementation of the Survey, JICA employs (a) consulting firm(s). JICA selects (a) firm(s) based on 
proposals submitted by interested firms. 

(3) Result of the Survey 
JICA reviews the Report on the results of the Survey and recommends the GOJ to appraise the implementation of 
the Project after confirming the appropriateness of the Project. 

3. Japanese Grant Scheme 

(1) The E/N and the GIA 
After the Project is approved by the Cabinet of Japan, the Exchange of Notes(hereinafter referred to as "the E/N") 
will be singed between the GOJ and the Government of the recipient country to make a pledge for assistance, 
which is followed by the conclusion of the GIA between JICA and the Government of the recipient country to 
define the necessary articles, in accordance with the E/N, to implement the Project, such as payment conditions, 

1 
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responsibilities of the Government of the recipient country, and procurement conditions. 
(2) Selection of Consultants 

In order to maintain technical consistency, the consulting firm(s) which conducted the Survey will be 
recommended by JICA to the recipient country to continue to work on the Project's implementation after the E/N 
and GIA. 

(3) Eligible source country 
Under the Grant, in principle, Japanese products and services including transport or those of the recipient country 
are to be purchased. The Grant may be used for the purchase of the products or services of a third country, if 
necessary, taking into account the quality, competitiveness and economic rationality of products and services 
necessary for achieving the objective of the Project. However, the prime contractors, namely, constructing and 
procurement firms, and the prime consulting firm are limited to "Japanese nationals", in principle. 

( 4) Necessity of "Verification" 
The Government of the recipient country or its designated authority will conclude contracts denominated in 
Japanese yen with Japanese nationals, in principle. Those contracts shall be verified by JICA. This "Verification" is 
deemed necessary to fulfill accountability to Japanese taxpayers. 

(5) Major undertakings to be taken by the Government of the Recipient Country 
In the implementation of the Grant Project, the recipient country is required to undertake such necessary measures 
as Annex. The Japanese Government requests the Government of the recipient country to exempt all customs 
duties, internal taxes and other fiscal levies such as VAT, commercial tax, income tax, corporate tax, resident tax, 
fuel tax, but not limited, which may be imposed in the recipient country with respect to the supply of the products 
and services under the verified contract, since the Grant fund comes from the Japanese taxpayers. 

(6) "Proper Use" 
The Government of the recipient country is required to maintain and use properly and effectively the facilities 
constructed and the equipment purchased under the Grant, to assign staff necessary for this operation and 
maintenance and to bear all the expenses other than those covered by the Grant. 

(7) "Export and Re-export" 
The products purchased under the Grant should not be exported or re-exported from the recipient country. 

(8) Banking Arrangements (Bl A) 
a) The Government of the recipient country or its designated authority should open an account under the name of 
the Government of the recipient country in a bank in Japan (hereinafter referred to as "the Bank"), in principle. 
JICA will execute the Grant by making payments in Japanese yen to cover the obligations incurred by the 
Government of the recipient country or its designated authority under the Verified Contracts. 
b) The payments will be made when payment requests are presented by the Bank to JICA under an Authorization 
to Pay (AIP) issued by the Government of the recipient country or its designated authority. 

(9) Authorization to Pay (AIP) 
The Government of the recipient country should bear an advising commission of an Authorization to Pay and 
payment commissions paid to the Bank. 

(10) Environmental and Social Considerations 
The Government of the recipient country must carefully consider environmental and social impacts by the Project 
and must comply with the environmental regulations of the recipient country and JICA Guidelines for 
Environmental and Social Consideration (April, 2010). 

(11) Monitoring 
The Government of the recipient country must take their initiative to carefully monitor the progress of the Project 
in order to ensure its smooth implementation as part of their responsibility in the GI A, and must regularly report to 
JICA about its status by using the Project Monitoring Report (PMR). 

(12) Safety Measures 
The Government of the recipient country must ensure that the safety is highly observed during the implementation 
of the Project. 

(End) 
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Annex 4 Flow Chart of Japanese Grant Procedures 

Stage 

o'c! 
c:: 
0 ·.g ~ 

3 -~ 
§ @ 

§ 
·:g 
-~ 

~ 

0 0.. µ:., 11> 

t) 0::: 
11> 

"O' ..... 
0... 

ta 
;> e 
~ 
o'c! 
ta 
"' '§ 

~ 

c:: 
0 ·.g 
~ 
8 
11> 
-a 
.§ 

G' 
i:: 
;::l 

r:/J 

c 
0 
~ ..... 
o:l 
0.. 
11> ..... 

0... 

Evaluation& 
Follow up 

Screening of 
Project 

Flow& Works 

request 

Field Survey, 
Examination and 

Reporting 

Selection & 

Verification 

omplet10n 
Certificate 
Recipient 

Government 

*if necessary 

Project 
Identification 

Survey* 

*if necessary 

Field Survey, 
Examination and 

Reporting 

(E/N: Exchange of Notes) 

(GIA: Grant Agreement) 

(A!P: Authorization to Pay) 

Issuance of 
AIP 

Preparation for 
Tendering 

AIP 

AIP 

~ 5 al~ 
.§ a~ sl ~ 0.. c:: c:: c:: u 
T.lb[t~ 
<U;>o;;> 
~ O>-, 0 

0 0 

.... 
§ 

.:!§ 
"' c:: 
0 
u 

g 
.... 
E 
0 
u 

C7) 

~ 
11> 

6 

~ 
A-4-5-11



~ 

Exchange of Notes (E/N) 

1* I Grant Agreement (G/A) 

Consultant agreement 

Final confirmation of the plan 

Cumulative Month 

Reviewing of the training facilities and equipment 
specification; Producing tender document 
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shipment; Shipping allocation 
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Annex 6-1 Major Undertakings to be taken by Recipient Government 

NO Items Dead In Cost Ref. 
line charge (Mil. 

PKR) 
1 To open Bank Account (Banking within 1 

EAD/ 
MD of 

Arrangement (B/A)) month after l st 
..... SBP (l) GIA survey '"O 
s::: 2 To obtain the planning, zoning, building before ~ 
(l) permit and to permit access to restricted notice of the 

TSG .,q 
tender ..... areas. 

(l) ..... document c.8 
(l) 3 To secure lots of land necessary for the Cl:) 

implementation of the Project and to clear TSG 
the sites 

4 To provide facilities for distribution of 
electricity, water supply and drainage and 
other incidental facilities necessary for the 
implementation of the Project outside the 
sites 

1) The distributing power line to the site 
TSG 2) The city water distribution main to the site 

3) The city drainage main (for storm sewer 
and others to the site) 

4) The city gas main to the site 
5) The telephone trunk line to the main 

distribution frame/panel of the building 
5 To bear the following commissions to a MD of 

s::: bank of Japan for the banking services l st 
0 ·.g based upon the B/ A survey 
t: 1) Advising commission of A/P within 1 NTDC 
(l) s month after (Finan 0.075 
(l) 

0.. GIA ce) 
s 2) Payment commission for A/P every NTDC ....., 
..... 

payment (Finan 0.075 0 
(l) 

'O' ce) ..... 

°"' 6 To ensure prompt unloading and customs Draft of (l) 

ii clearance at the port of disembarkation in 
NTDC 

Preparat 
OJ) recipient country s::: /EAD 

ory 
·c 

1) Tax exemption and customs clearance of during the Survey ;::l 

Q the products at the port of disembarkation Project Report 
7 To ensure that customs duties, internal taxes during the (Page 

and other fiscal levies which may be Project 36,37 
imposed in the country of the Recipient 2-4-2-4 
with respect to the purchase of the Products Tax 
and/or the Services be exempted I Exempti 

be borne by its designated authority on) 
without using the Grant]; EAD 
Such customs duties, internal taxes and 
other fiscal levies mentioned above include 
VAT, commercial tax, income tax and 
corporate tax of Japanese nationals, resident 
tax, fuel tax, but not limited, which may be 
imposed in the recipient country with 
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respect to the supply of the products and 
services under the verified contract 

8 To accord Japanese nationals and/or during the 
physical persons of third countries whose Project NTDC 
services may be required in connection with (HR& 
the supply of the products and the services Admin 
under the verified contract such facilities as .)/ 
may be necessary for their entry into the EAD/ 
recipient country and stay therein for the MOI 
performance of their work 

9 To bear all the expenses, other than those to during the 
be borne by the Grant Aid, necessary for Project NTDC 
construction of the facilities as well as for (Finan 
the transportation and installation of the ce) 
equipment 

...... 10 To maintain and use properly and 
(.) 

effectively the facilities constructed and Q) 

"O' equipment provided under the Grant Aid ..... 
~ 

1) Q) Allocation of maintenance cost After TSG 
.£) 

2) Operation and maintenance structure completion ..... 
Q) 

3) Routine check/Periodic inspection of the ¢:: 
<r:: construction 

11 Utility construction in new training building 
(construction work) 

1) Replacement of existing transformer before 
(SOkVA) to a new transformer (200kVA) commencem TSG 1.28 PC-1 

ent of the 
construction 
work 

12 To ensure Residential Permits & Work before 
NTDC 

Permits required for the Japanese commencem 
(HR& 

Consultant and the Supplier or the ent of the 
Admin 

Contractor, if necessary during the construction 
.) 

installation and construction work periods work 

13 To keep parking space during construction during the 
TSG 

~ 
Project 

0 14 Temporary shut down during construction during the 
TSG :s: 

(.) Project 
i.;:::: Foundation, fence and shed for Generator during the ·u 15 TSG Q) and Oil Tank Project 0.. 
VJ 

16 Securing of lands for TSG Training 
Simulator Building, levelling and removal 
of the following obstacles in the Project site 
Soil 

1) Removal Septic Tanks (Man holes) before TSG 0.30 PC-1 
2) Removal Wasted Soil by Septic Tanks commencem 
3) Back filling after removal of Wasted ent of the 

4) Removal of Electric Poles and foundation. construction 
work 

17 Removal of the part of plinth protection of before 
TSG Training Center for the construction of commencem 
the new connecting corridor to TSG ent of the TSG 1.88 
Training Simulator Building construction 

work 
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18 Construction of two openings to connect to after 
the new connecting corridor and installation completion 
of two doors in TSG Training Center of the 
(Ground and First floors), the expansion construction 

TSG joint cover work, before 
completion 
of the 
installation 
work 

19 Reconnection of existing TSG power after 
supply, water supply, and gas supply for completion 
TSG Training Simulator Building of the 

construction 
TSG 

work, before 0.53 PC-1 
completion 
of the 
installation 
work 

20 Securing of land of temporary material before 
storage yard commencem 

TSG 
ent of the 
construction 
work 

21 Securing of disposal area in the compound during the 
TSG of TSG NKLP for useless excavated soil, if construction 

necessary work 

22 Watt/hour meter for temporary power before 
supply during the installation and commencem Manufac 
construction work periods to the Project site ent of the TSG 0.004 turer's 

construction website 
work 

23 Water supply pump for TSG Training after the 
TSG 

Simulator Building after the completion of Project 
the Project, if necessary 
Drainage System for rain water from TSG after the 

TSG 
Training Simulator Building, if necessary Project 

24 Bush and grass clear in the Project site before 
before the commencement of the commencem 
Construction ent of the TSG 

construction 
work 

25 Installation of steps to access connecting after 
corridor from TSG Training Center, if completion 
necessary of the 

construction 
work, before TSG 
completion 
of the 
installation 
work 

26 Preparation of Septic Tanks (Man hole), after the 
and Drainages for rain and sewerage water Project 

TSG 
from TSG Training Simulator Building, if 
necessary 

@ ~ 
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Annex 6-2 Major Undertakings to be Covered by the Japanese Grant 

NO. Items Dead Cost Estimated 
line (Million JPY)* 

1 Facility Construction before delivery of the 
215 equipment 

2 Procurement and Installation of Equipment before adjustment 
and test run of the 645 
equipment 

3 Detailed design, tender opening & evaluation, during the Project 
114 

supervision for installation works 
4 Contingencies during the Project 16 

Total 990 

*; The cost estimates are provisional. This is subject to the approval of the Government of Japan. 

y 
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Annex 7 
GIA NO. XXXXXXX 

PMR prepared on DDIMMIYY 

Project Monitoring Report 
on 

the Project for Strengthening of Training Center on Grid System 
Operation and Maintenance in the Islamic Republic of Pakistan 

Grant Agreement No. XXXXXXX 
20XX, Month 

Organization Information 

1.· 

Person in Charge 
Authority (Signer (Division} 
of the G/A) Contacts Address: 

Phone[FAX: 
Email: 

Person in Charge 
Executing (Division} 
Agency Contacts Address: 

Phone[FAX: 
. ··. . Email: 

Person in Charge 
Line Agency (Division} 

Contacts Address: 
Phone[FAX: 
Email: 

Outline of Grant Agreement: 

Source of Finance Government of Japan: Not exceeding JPY mil. 
Government of ( ): 

Project Title 

F/N 
Signed date: 
Duration: 

G/A 
Signed date: 
Duration: 

<LY 
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GIA NO. XXXXXXX 
PMR prepared on DD/MMNY 

1-1 Project Objective 

As the overall objective of the Project, the capacity of operation & maintenance of power 
system shall be enhanced through implementation of the Project. the Project objective is 
defined as "to strengthen the capacity of Technical Services Group (TSG) training center", 
which is achieved by procuring and installing the power system training simulator and 
other related equipment, as well as construction of a building for them. 

1-2 Necessity and Priority of the Project 
Consistency with development policy, sector plan, national/ regional development 
plans and demand of target group and the recipient country. 

JICA have implemented the Technical Cooperation project for improvement of training 
capacity of grid system operations and maintenance. As a result of the project, training 
capacity of TSG was improved to a certain level. However, still it is necessary to improve 
the quality of training for P&I (Protection and Instruments) technology and restoration 
from power outage. In order to increase the efficiency of OJT, it was judged necessary to 
introduce the training simulator at TSG. 

1-3 Effectiveness and the indicators 
- Effectiveness by the project 

Quantitative Effect (Operation and Effect indicators) 

Number of training courses using 
--~~~!~~-?._! __ (~!!!~~~2_ ____________________________ ------------------------~------------------------- ____________________________ : ________________________ _ 
Number of times for training courses 0 

--~~~g-~_!~~~.!?.!.._{~!:~1.Y~~!l _________________ ------------------------------------------------------- ---------------------------==--------------------------
Number of trainees who participated 
in the training · courses using I 0 I 120 

--~!:~~!~~-?..! __ Cr_t:!~?.~LY!:~!L ________________________ ·------------------------------------------------------·---------------------------------------------------------
A verage score of Training Quality 
Evaluation Score for all related I 3.0 I 3.4 
courses (Grid, P&I and T /L 

~ Improvement of O&M skills for transmission lines and substations 

2-1 Project Scope 

Table 2-1-la: Comparison of Original and Actual Location 

Original: (M/D) Actual: (PMR) 
Location TSG Training Center, New Kot 

Lakhpat, Lahore Attachment( s ):Map 

2 
(iJ 

'V 

I' 
:l·ii 
~: 
l: 
:!: , .. 

I!:.: :: 
1:1 

:;: 
t;·, ,,, 
i: 
Ii 
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GIA NO. XXXXXXX 
PMR prepared on DDIMMIYY 

[ m- TA.tt~chment(s):Map L H - I 
Table 2-1-1: Comparison of Original and Actual Scope 

Items Original Actual 
1. TSG Training Simulator Building - One (1) building 

- two (2) stories 
- Concrete structure 
- Roof area: 507 m2 
- Floor area: 1038 m2 

2. Training Simulators - Protection relay operation 
training simulator lset 

- Grid System Operation 
(GSO) training simulator 
1 set 

3. Protection relays - distance relay 2 units 
- transformer differential 

protection relay 1 unit 
- overcurrent protection 

relay 1 unit 
- busbar voltage 

differential protection 
relay 1 unit 

- busbar current 
differential protection 
relay 1 unit 

- synchronizing check 
relay 1 unit 

- breaker failure protection 
relay 1 unit 

- line current differential 
protection relay 2 units 

4. Spare parts For the protection relay 
operation training 
simulator: 
- PC1set 
- UPS 1 set 
- Cables 1 set etc. 
For GSO training simulator: 
- Server 1 set 
- UPS 1 set 
- Monitor 1 set 
- Selector switch 1 set 
- MCCB 1 set 
- Push-button switch 1 set 
- Indicator 1 set 
- Auxiliary relay 1 set 
- CPU unit 1 set 
- Cables 1 set etc. 

5. Consumables - Paper for printing 1 set 
- Toner cartridge 1 set 

v 
2-2 Implementation Schedule 

3 C7) 

11: 

t1 
!il 
I'' 
Ill ,, 
1H 

!il 
1;1 

:i~ 
:!l 
1i: 

:l\ 
~ 1 i 
-
1, 

~~ ,, 
~: ,, 
" I' 
I' ,, 
" " f!, ,, 
" " " " ,, 
ti 

~ 
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GIA NO. XXXXXXX 
PMR prepared on DD/MMNY 

2-2-1 Implementation Schedule 

Table 2-2-1: Comparison of Original and Actual Schedule 

Items 
Ori~ inal 

Actual non•-''·· ._-_., __ -. G/A. 
-- -· ---- -

PC-1 Dec. 2015 

Cabinet approval 
Feb.2016 

(Tentative) 
E/N 
G/A 
Detailed Design 
Tender Notice 
Construction Period 
Installation of Equipment 
Project Completion Date 
Defect Liability Period 

*Project Completion was defined as at the time of G/ A. 

2-2-2 Reasons for any changes of the schedule, and their effects on the project. 

-------------- ---------------------~ 

2-3 Undertakings by each Government 
2-3-1 Major Undertakings 

See Attachment 2. 

2-3-2 Activities 
See Attachment 3. 

2-4 Project Cost 
2-4-1 Project Cost 

Table 2-4-la Comparison of Original and Actual Cost by the Government of Japan 
(Confidential until the Tender) 

Construction 2 stories building 1039 m2 I I 215 

Facilities 

Equipment Training Simulators, Relays 645 

Consulting - Detailed design 114 

Services - Procurement Management 

- Construction Supervision 
) 

Contingencies I I 
I 

16 

Total 990 

Note: 1) Date of estimation: 
2) Exchange rate: 1 US Dollar = Yen 

4 ()) 
t\y 

~ 
" ' :: 
' ' ' " " 8 
~ 
I! 
!\ 
~ 
1: 
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GIA NO. XXXXXXX 
PMR prepared on DD/MM/YY 

Table 2-4-lb Comparison of Original and Actual Cost by the Government of Pakistan 

(1) I Replacement of existing transformer 
(50kVA) to a new transformer (200kV A) 

(2) I Auxiliary work for connecting new 
buildirn! and the existinl! buildin 

(3) I Auxiliary work for conducting ground 
leveling/ weeding and for removing 
obstacles at the Proiect sites 

(4) I Auxiliary work for water supply and 
drainal!e work 

(5) I Payment of bank commission based on 
bankin 

Total 

Note: 1) Date of estimation: 
2) Exchange rate: 1 US Dollar = (local currency) 

1.28 

1.88 

0.30 

0.53 

-
0.15 . 

4.14 I 

2-4-2 Reason(s) for the wide gap between the original and actual, if there have been any, the 
remedies you have taken, and their results. 

(PMR) 

2-5 
2-5-1 

Organizations for Implementation 
Executing Agency: 

Organization's role, financial position, capacity, cost recovery etc, 
Organization Chart including the unit in charge of the implementation and number 
of employees. 

Original: (M/D) 
The line agency is Ministry of Water and Power (MoWP), which would be the agency to 
supervise the executing agency. 
The executing agency is National Transmission and Despatch Company Limited (NTDC). 
Technical Service Group (TSG), NTDC will be the main department in charge of the Project. 
The executing agency shall coordinate with all the relevant agencies to ensure smooth 
implementation of the Project and ensure that the Undertakings are taken by relevant agencies 
properly and on time. 
Actual, if changed: (P MR) 

I 

/ 3: Operation and Maintenance (O&M) --j 
3-1 O&M and Management 

- Organization chart of O&M 
-Operational and maintenance system (structure and the number ,qualification and skill 
of staff or other conditions necessary to maintain the outputs and benefits of the project 

5 fl) 

11 

~:' 
!i: 

r1 

M/ 
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GIA NO. XXXXXXX 
PMR prepared on DD/MM/YY 

soundly, such as manuals, facilities and equipment for maintenance, and spare part 
stocks etc) 

Original: (M/D) 
The team explained the importance of operation and maintenance of the equipment procured by 
the Project considering that proper asset management impacts greatly on life-span of the 
equipment and its maintenance cost. The Pakistan side shall secure enough staff and budgets 
necessary for appropriate operation and maintenance of the equipment. 
The team strongly recommended to conclude the Maintenance Contract between NTDC and 
Japanese manufacturer of the simulator, in order to ensure the implementation of periodical 
maintenance by the manufacturer. 
Actual: (PMR) 

3-2 O&M Cost and Budget 
- The actual annual O&M cost for the duration of the project up to today, as well as the 
annual O&M budget. 

I Original: (M/D) I 

14: Precauti~~s--(Risk Management) - - - - - - -- - - - -J 
Risks and issues, if any, which may affect the project implementation, outcome, 
sustainability and planned countermeasures to be adapted are below. 

Original Issues and Countermeasure(s): (M/D) 
Potential Project Risks Assessment 
1. Probability: H/M/L 
(Description of Risk) Impact: H/M/L 

Analysis of Probability and Impact: 

Mitigation Measures: 

Action during the Implementation: 

Contingency Plan (if applicable): 

2. Probability: H/M/L 
(Description of Risk) Impact: H/M/L 

Analysis of Probability and Impact: 

Mitigation Measures: 

6 

eJ 
!~ 
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GIA NO. XXXXXXX 
PMR prepared on DD/MM/YY 

Action during the Implementation: 

Contingency Plan (if applicable): 

Probability: H/M/L 
(Description of Risk) Impact: H/M/L 

Analysis of Probability and Impact: 

Mitigation Measures: 

Action during the Implementation: 

Contingency Plan (if applicable): 

Actual issues and Countermeasure(s) 
(PMR) 

5: Evaluation at Project Completion and Monitoring Plan 

5-1 Overall evaluation 
Please describe your overall evaluation on the project. 

-------------------------------------·-- ---

5-2 Lessons Learnt and Recommendations 
Please raise any lessons learned from the project experience, which might be valuable 
for the future assistance or similar type of projects, as well as any recommendations, 
which might be beneficial for better realization of the project effect, impact and 
assurance of sustainability. 

------------------------------------------------------ -·----

5-3 Monitoring Plan for the Indicators for Post-Evaluation 
Please describe monitoring methods, section(s)/ department(s) in charge of 

monitoring, frequency, the term to monitor the indicators stipulated in 1-3. 

7 (3) ~ 
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Attaclunent 

1. Project Location Map 
2. Undertakings to be taken by each Government 
3. Monthly Report 
4. Report on RD 
5. Environmental Monitoring Form / Social Monitoring Form 
6. Monitoring sheet on price of specified materials (Quarterly) 

GIA NO. XXXXXXX 
PMR prepared on DD/MM/YY 

7. Report on Proportion of Procurement (Recipient Country, Japan and Third Countries) 
(Final Report Only) 

f \y 
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Monitoring sheet on price of specified materials 

1. Initial Conditions (Confirmed) 

1 I Item 1 ••t 
2 I Item 2 ••t 
3 I Item 3 
4 I Item 4 
5 I Item 5 

2. Monitoring of the Unit Price of Specified Materials 
(1) Method of Monitoring : e e 

• • 

(2) Result of the Monitoring Survey on Unit Price for each specified materials 

1 I Item 1 
2 I Item 2 
3 I Item 3 
4 I Item 4 
5 I Item 5 

(3) Summary of Discussion with Contractor (if necessary) 

( 

• • 

Attachment 6 

• • • • 
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Report on Proportion of Procurement (Recipient Country, Japan and Third Countries) 

(Actual Expenditure by Construction and Equipment each) 

Domestic Procurement Foreign Procurement Foreign Procurement 

(Recipient Country) (Japan) (Third Countries) 

A B c 
Construction Cost (A/D%) (B/D%) (C/D%) 

Direct Construction (A/D%) (B/D%) (C/D%) 
Cost 
others (A/D%) (B/D%) (C/D%) 

Equipment Cost (A/D%) (B/D%) (C/D%) 

Design and Supervision Cost (A/D%) (B/D%) (C/D%) 

Total (A/D%) (B/D%) (C/D%) 

Attachment 7 

Total 

D 
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EQUIPMENT SPECIFICATION 

 



 
Equipment Specification 
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Equip. No.: 1 Description: GSO training simulator Qty: 1 set 

Comp. No.: A1, A2     
Purpose 
Contents of Grid Training Simulator are 
A:  To simulate a grid station as described in Fig. 1. 
B:  To improve operation and maintenance skills for GSO's operators. 
C:  To improve GSO operation and maintenance skills by training on protection relay operation. 
Component 
1-1. Protection relay operation training simulator ： 1 set 
1-2. GSO operation training simulator ： 1 set 
1-3. Infrastructure equipment ： 1 set 
1-1. Protection relay operation training simulator  
1-1.(a) Hardware Specification 

(1) Ambient 
temperature and 
humidity 

： In operation: 10 ～ 40 ℃, 20 ～ 80 %, Air conditioning for CPU should be 
operated. 
Out of service: -10 ～ 55 ℃, 20 ～ 80 % 

(2) Applicable 
standard 

： IEC、JIS、JEC、JEMA or equivalent standard 

(3) Model ： Enclosed type metal panel 
(4) Countermeasure 

for power failure 
： To supply electric power by activating generator system within 2 minutes 

when power failure occurs. To deactivate generator system within 2 minutes 
when utility power is supplied again. 
When PCs (installed in A1 and C1 class rooms) detect power failure, PCs 
save the simulation instruction data and analysis results to the memory 
equipment automatically and are shut down by using UPS. When utility 
power is supplied again, PCs are rebooted manually and training courses are 
conducted again. 

(5) Control function ： To control training simulator system for GSO operation and relay operation. 
(6) Input function ： To input various kinds of data for power electric equipment and power 

electric system. To input simulation instruction data. 
(7) Processing 

function 
： To conduct calculation and processing using input data set. 

(8) Measuring 
function 

： To conduct measurement and acquisition of output data set. 

(9) Display function ： To display and output the compiled data. 
(10) Training class 

room 
： GSO/relay operation training simulator is installed respectively in four 

training class rooms, i.e. A1a: Training Simulator Room, A2: Protection Relay 
Room, C1: Simulator Class Room, C2: Protection Class Room. 

(11) Two CPUs ： GSO/relay operation training simulator consists of two CPUs, which can 
control GSO operation training simulator and protection relay operation 
training simulator, independently. 

(12) Telephone 
system 

： People in A1a and C1 class room can communicate with each other. 
People in A2 and C2 class room can communicate with each other. 

(13) Attachments ： Cables, connectors, manuals written in English etc. 
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1-1.(b) Functional Specification 
Ⅰ. To simulate a grid station as described in Fig.1. 

  The training simulator can simulate transmission line protection, busbar protection, transformer 
protection, respectively. The training simulator do not include SVC models and phase modifier 
models. 

(1) To simulate two 220/132/11-kV grid stations. 
(2) To include two generator models. 
(3) To include three-phase parallel two-line models. To change transmission line impedance between 0 and 

200 . 
(4) To be connected to actual protection relays. 
(5) To output various kinds of waveform, i.e. current, voltage and frequency waveform. 

  The simulator can control printers for outputting waveforms indicated by PCs. 
(6) To confirm the motion of the protection relay by the incidents like a short-circuit fault and a earth fault in 

the simulator. 
(7) To calculate setting parameter of protection relay, i.e. operating parameter and operating time. 

  Setting of protection relay is conducted by using the simulator. 
(8) To estimate set values of the protection relay by analysis of relay action, incident situation and incident 

point using the record from oscilloscope. 
  Incident scenarios, based on the analysis of incident situation on power system, are programmed and 

simulated in the simulator. 
(9) To change a fault point resistance between 1 to 6 LGS (Line Ground Short) in incident simulator. To 

simulate continuous faults in incident simulator. 
(10) To analyze power system phenomena occurred within a range where protection relay can operate. 

  Power system phenomena are simulated in a power system where a parallel two-line power 
transmission line and protection relay system with a directionality comparing function are introduced.

Ⅱ. To improve GSO operation and maintenance skills by training on protection relays operation as shown 
below. 

(1) Calculation of setting of protection relay 
  Trainees can calculate setting of protection relay by using interface board. Response and operation of 

protection relay and state variation of power system are simulated. 
(2) Understanding transformer protection relay (differential protection relay) 
(3) Understanding transmission line protection relay (current differential protection relay and distance 

protection relay) 
(4) Understanding busbar protection relay (differential protection relay) 
(5) Reviewing of incidents and operation check of protection relay under the real incident records 

  Trainees can review incidents and check operation of protection relay by changing parameters of 
generator and power system arbitrarily. 

(6) Understanding relay co-ordination, i.e. current co-ordination and time co-ordination 
  Relay co-ordination can be simulated. Response and operation of protection relay and state variation 

of power system are simulated. 
(7) Analysis of the effect of single pole tripping and auto-reclosing on power system stability 

  Auto-reclosing on power system stability is simulated by the response and operation of protection 
relay. Three-phase type auto-reclosing is simulated. 

(8) Effect of inrush current and its effect on power system 
  Amount of inrush current can be set at three levels and its effect on power system is simulated. 
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(9) Analysis of the effect of SOTF (Switch-on-to- Fault) on power system 
  Response and operation of protection relay are simulated by conducting fault calculation of voltage 

and current in power system when short circuit fault or earth fault occurs. Trip sequence is simulated 
including relay characteristics, operating time, recovery time and timer device. 
When incident cannot be removed after a certain period of time, protection relay action is simulated 
again. When incident is removed, recovery operation can be conducted by trainees using training 
simulator. 

(10) Analysis of the islanding effect in power system 
  Various figures of power system such as frequency can be simulated when a single separate system 

arises in a power system. 
(11) Understanding of breaker failure scheme 

  Response and operation of protection relay and state variation of power system are simulated, when 
circuit breaker is not operated by the tripping signal of protection relay. On and off operation of 
circuit breaker failure is performed by trainer. 

(12) Understanding of busbar differential scheme 
  As described in (1) section. 

(13) Analysis of weak infeed condition when two generators of different capacity feed a fault in power 
system 

  UFR(under frequency relay) is operated due to decreasing voltage and frequency when power down 
occurs. 

(14) Effects of power factor improvement capacitors on power system 
  Voltage and power factor can be simulated when performing on and off operation of power factor 

improvement capacitors. 
(15) Effect of shunt reactors for keeping the voltage in a power system 

  Voltage and power factor can be simulated when performing on and off operation of shunt reactors. 
(16) Power swing protection 

  When power swing occurs, system phenomena can be shown with prepared various scenarios 
simulated by Y-method power system dynamics analysis program. 

(17)  Understanding the effect of 132-kV SVC on power system 
  Trainees can understand that SVC provides excellent  automatic-voltage-adjusting-function 

compared with other phase adjusters. Because phenomena, i.e. reactive power is changed in 
accordance with a voltage change, can be simulated. 

(18)  Understanding of 132-kV or 11-kV shunt capacitor bank 
  Voltage and power factor can be simulated when performing on and off operation of 132-kV or 11-kV 

shunt capacitor bank. 
1-2. GSO operation training simulator  
1-2.(a) Hardware Specification 

  
           the same as 1.1(a) Hardware Specification 
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1-2.(b) Functional Specification 
Ⅰ. To simulate a grid station as described in Fig.1. 

  The training simulator can simulate transmission line protection, busbar protection, transformer 
protection, respectively. The training simulator do not include SVC models and phase modifier 
models. 

(1) To simulate two 220/132/11-kV grid stations. 
(2) To include two generator models. 
(3) To include three-phase parallel two-line models. To change transmission line impedance between 0 and 

200 . 
(4) To be connected to actual protection relays. 
(5) To output various kinds of waveform, i.e. current, voltage and frequency waveform. 

  The simulator can control printers for outputting waveforms indicated by PCs. 
(6) To confirm the motion of the protection relay by the incidents like a short-circuit fault and a earth fault in 

the simulator. 
(7) To calculate setting parameter of protection relay, i.e. operating parameter and operating time. 

  Setting of protection relay is conducted by using the simulator. 
(8) To estimate set values of the protection relay by analysis of relay action, incident situation and incident 

point using the record from oscilloscope. 
  Incident scenarios, based on the analysis of incident situation on power system, are programmed and 

simulated in the simulator. 
(9) To change a fault point resistance between 1 to 6 LGS (Line Ground Short) in incident simulator. To 

simulate continuous faults in incident simulator. 
 

(10) To analyze power system phenomena occurred within a range where protection relay can operate. 
  Power system phenomena are simulated in a power system where a parallel two-line power 

transmission line and protection relay system with a directionality comparing function are introduced.
Ⅱ. To improve operation and maintenance skills for GSO's operators by training as shown below. 
(1) Training of basic operation for equipment in GSO 

  Power system operation training for conducting maintenance of transmission line is done by using the 
training simulator. Trainees are trained to operate power system with telephonic communication to 
trainer. Fluctuation of power system is simulated in accordance with the trainees' operational 
behavior to control panel. 

(2) Understanding inter-locking schemes in operation of circuit breakers, isolators and earth switches 
  Interlock procedures for making a decision to allow trainees' operational behavior to control panel are 

simulated. 
(3) Training of transmission line stop operation for transmission line maintenance and PTW issuance 

  Interlock procedures for operating switchgear and connecting/disconnecting to earth are simulated, 
including fluctuation of voltage, current and active/reactive power. 

(4) Training of transformer stop operation for transformer maintenance and PTW issuance 
(5) Transformer parallel operation 
(6) Standard operation procedure in the unlikely event of serious incident 

  For example, operation training to shut down 66-kV and 11-kV GSO due to shutdown of 132-kV 
GSO is conducted by using the training simulator. 

(7) Standard operation procedure in the event of incident in power system 
  Response and operation of protection relay are simulated by conducting fault calculation of voltage 

and current in power system when short circuit fault or earth fault occurs. Trip sequence is simulated 
including relay characteristics, operating time, recovery time and timer device. 
When incident cannot be removed after a certain period of time, protection relay action is simulated 
again. When incident is removed, recovery operation can be conducted by trainees using training 
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simulator. 
(8) Operation of synchronization to power system 

  Synchronous input operation training can be conducted by adjusting the phase and voltage of IPP 
generator in training simulator. 
Load-flow calculation can simulate to change phase angle of voltage due to power supply-demand 
situation. When synchroscope determines to synchronize, closing operation can be allowed. When 
synchroscope determines not to synchronize, closing operation cannot be allowed. 
Even when closing operation is conducted in the power system where synchronization cannot be 
conducted, fluctuation of power system is not simulated. 

1-3. Infrastructure equipment  
1-3.(a) Hardware Specification 

(1) 
(2)  

Rated voltage 
Inner structure 

： AC single-phase 230 V or three-phase 400 V(three-phase four-wire system) 
Power supply unit consists of transformer, AC/DC converter and so on in 
power distribution panels in each traininig room, in order to supply three kinds 
of electric power as mentioned below: 
 
1) AC 100 V: for GSO operation training simulator CPU, PC etc. 
2) AC 200 V: for amplifier, air conditioning etc. 
3) DC 100 V: for protection relay operation training simulator CPU, interface 

panel etc. 
(3) Rated capacity ： Not exceeding 50 kVA 
(4) Rated frequency ： 50 Hz 

 
(4) Phase ： Three-phase or single-phase 
(5) Cooling 

function 
： Air cooling. Air conditioning for CPU is installed for maintaining proper 

conditions for GSO operation training simulator and relay operation training 
simulator. 

Spare parts 
1. For protection relay operation training simulator 

(1) PCs for interface panels ： 1 set 
(2) UPS ： 1 set 
(3) Cables (various types) ： 1 set 
(4) Etc. ： 1 set 

2. For GSO operation training simulator 
(1) Server for GSO training simulator ： 1 set 
(2) UPS ： 1 set 
(3) Monitor ： 1 set 
(4) Selector switch (various types) ： 1 set 
(5) MCCB (various types) ： 1 set 
(6) Push-button switch (various types) ： 1 set 
(7) Indicator (various types) ： 1 set 
(8) Auxiliary relay (various types) ： 1 set 
(9) CPU unit ： 1 set 

(10) Cables (various types) ： 1 set 
(11) Etc. ： 1 set 

Consumables 
1. For protection relay operation training simulator and GSO operation training simulator 

(1) Paper for printing ： 1 set 
(2) Toner cartridge ： 1 set 
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Other special instructions 
(1) Maintenance manual ： 1 set 
(2) ODA sticker ： 1 set 
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Fig. 1 Power system diagram for TSG training simulator 
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Fig. 2(a) Ground floor layout 

 

   
Fig. 2(b) First floor layout 

 

A-5-8



 
Equipment Specification 

9/16 

 

Equip. No.: 2 Description: Distance relay with auto-recloser feature unit Qty: 2 units

Comp. No.: A2-1     
Purpose 
The relay unit is operated with the current/voltage signals produced by the GSO training simulator. Trainees can 
improve operation and maintenance skills by training on protection relay operation. 
Component 
1. Main unit ： 1 set 
Specification 
1. Distance relay with auto-recloser feature unit 
(1) CT ： AC 1 A / 5 A 
(2) VT ： AC 110 V 
(3) Installation ： Flush mounting 
(4) Terminal ： Ring lug type terminal 
(5) Ambient temperature / humidity ： -10 ～ 55 ℃ / N/E 95 % 
(6) Applicable standard ： IEC, JIS, JEC, JEMA or equivalent standard 
(7) Model ： Enclosed type 
(8) Rated voltage ： DC 220 V +20 % -15 % 
(9) Rated frequency ： 50 Hz 

(10) Attachments ： connectors etc. 
Spare parts 
n/a 
Consumables 
n/a 
Other special instructions 

(1) Manual ： 1 set 
(2) ODA sticker ： 1 set 
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Equip. No.: 3 Description: Transformer differential protection relay unit Qty: 1 unit 

Comp. No.: A2-2     
Purpose 
The relay unit is operated with the current/voltage signals produced by the GSO training simulator. Trainees can 
improve operation and maintenance skills by training on protection relay operation. 
Component 
1. Main unit ： 1 set 
Specification 
1. Transformer differential protection relay unit 
(1) CT ： AC 1 A / 5 A 
(2) VT ： AC 110 V 
(3) Installation ： Flush mounting 
(4) Terminal ： Ring lug type terminal 
(5) Ambient temperature / humidity ： -10 ～ 55 ℃ / N/E 95 % 
(6) Applicable standard ： IEC, JIS, JEC, JEMA or equivalent standard 
(7) Model ： Enclosed type 
(8) Rated voltage ： DC 220 V +20 % -15 % 
(9) Rated frequency ： 50 Hz 

(10) Attachments ： connectors etc. 
Spare parts 
n/a 
Consumables 
n/a 
Other special instructions 

(1) Manual ： 1 set 
(2) ODA sticker ： 1 set 
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Equip. No.: 4 Description: Overcurrent protection relay unit including E/F Qty: 1 unit 

Comp. No.: A2-3     
Purpose 
The relay unit is operated with the current/voltage signals produced by the GSO training simulator. Trainees can 
improve operation and maintenance skills by training on protection relay operation. 
Component 
1. Main unit ： 1 set 
Specification 
1. Overcurrent protection relay unit including E/F 
(1) CT ： AC 1 A / 5 A 
(2) VT ： AC 110 V 
(3) Installation ： Flush mounting 
(4) Terminal ： Ring lug type terminal 
(5) Ambient temperature / humidity ： -10 ～ 55 ℃ / N/E 95 % 
(6) Applicable standard ： IEC, JIS, JEC, JEMA or equivalent standard 
(7) Model ： Enclosed type 
(8) Rated voltage ： DC 220 V +20 % -15 % 
(9) Rated frequency ： 50 Hz 

(10) Attachments ： connectors etc. 
Spare parts 
n/a 
Consumables 
n/a 
Other special instructions 

(1) Manual ： 1 set 
(2) ODA sticker ： 1 set 
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Equip. No.: 5 Description: Busbar differential protection relay unit 

(high impedance) 

Qty: 1 unit 

Comp. No.: A2-4-1     
Purpose 
The relay unit is operated with the current/voltage signals produced by the GSO training simulator. Trainees can 
improve operation and maintenance skills by training on protection relay operation. 
Component 
1. Main unit ： 1 set 
Specification 
1. Busbar differential protection relay unit (high impedance) 
(1) CT ： AC 1 A / 5 A 
(2) VT ： AC 110 V 
(3) Installation ： Flush mounting 
(4) Terminal ： Ring lug type terminal 
(5) Ambient temperature / humidity ： -10 ～ 55 ℃ / N/E 95 % 
(6) Applicable standard ： IEC, JIS, JEC, JEMA or equivalent standard 
(7) Model ： Enclosed type 
(8) Rated voltage ： DC 220 V +20 % -15 % 
(9) Rated frequency ： 50 Hz 

(10) Attachments ： connectors etc. 
Spare parts 
n/a 
Consumables 
n/a 
Other special instructions 

(1) Manual ： 1 set 
(2) ODA sticker ： 1 set 
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Equip. No.: 6 Description: Busbar differential protection relay unit 

(low impedance) 

Qty: 1 unit 

Comp. No.: A2-4-2     
Purpose 
The relay unit is operated with the current/voltage signals produced by the GSO training simulator. Trainees can 
improve operation and maintenance skills by training on protection relay operation. 
Component 
1. Main unit ： 1 set 
Specification 
1. Busbar differential protection relay unit (low impedance) 
(1) CT ： AC 1 A / 5 A 
(2) VT ： AC 110 V 
(3) Installation ： Flush mounting 
(4) Terminal ： Ring lug type terminal 
(5) Ambient temperature / humidity ： -10 ～ 55 ℃ / N/E 95 % 
(6) Applicable standard ： IEC, JIS, JEC, JEMA or equivalent standard 
(7) Model ： Enclosed type 
(8) Rated voltage ： DC 220 V +20 % -15 % 
(9) Rated frequency ： 50 Hz 

(10) Attachments ： connectors etc. 
Spare parts 
n/a 
Consumables 
n/a 
Other special instructions 

(1) Manual ： 1 set 
(2) ODA sticker ： 1 set 
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Equip. No.: 7 Description: Synchronizing check relay unit Qty: 1 unit 

Comp. No.: A2-5     
Purpose 
The relay unit is operated with the current/voltage signals produced by the GSO training simulator. Trainees can 
improve operation and maintenance skills by training on protection relay operation. 
Component 
1. Main unit ： 1 set 
Specification 
1. Synchronizing check relay unit 
(1) CT ： AC 1 A / 5 A 
(2) VT ： AC 110 V 
(3) Installation ： Flush mounting 
(4) Terminal ： Ring lug type terminal 
(5) Ambient temperature / humidity ： -10 ～ 55 ℃ / N/E 95 % 
(6) Applicable standard ： IEC, JIS, JEC, JEMA or equivalent standard 
(7) Model ： Enclosed type 
(8) Rated voltage ： DC 220 V +20 % -15 % 
(9) Rated frequency ： 50 Hz 

(10) Attachments ： connectors etc. 
Spare parts 
n/a 
Consumables 
n/a 
Other special instructions 

(1) Manual ： 1 set 
(2) ODA sticker ： 1 set 
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Equip. No.: 8 Description: Breaker failure protection relay unit Qty: 1 unit 

Comp. No.: A2-6     
Purpose 
The relay unit is operated with the current/voltage signals produced by the GSO training simulator. Trainees can 
improve operation and maintenance skills by training on protection relay operation. 
Component 
1. Main unit ： 1 set 
Specification 
1. Breaker failure protection relay unit 
(1) CT ： AC 1 A / 5 A 
(2) VT ： AC 110 V 
(3) Installation ： Flush mounting 
(4) Terminal ： Ring lug type terminal 
(5) Ambient temperature / humidity ： -10 ～ 55 ℃ / N/E 95 % 
(6) Applicable standard ： IEC, JIS, JEC, JEMA or equivalent standard 
(7) Model ： Enclosed type 
(8) Rated voltage ： DC 220 V +20 % -15 % 
(9) Rated frequency ： 50 Hz 

(10) Attachments ： connectors etc. 
Spare parts 
n/a 
Consumables 
n/a 
Other special instructions 

(1) Manual ： 1 set 
(2) ODA sticker ： 1 set 
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Equip. No.: 9 Description: Line differential protection relay unit Qty: 2 units

Comp. No.: A2-7     
Purpose 
The relay unit is operated with the current/voltage signals produced by the GSO training simulator. Trainees can 
improve operation and maintenance skills by training on protection relay operation. 
Component 
1. Main unit ： 1 set 
Specification 
1. Line differential protection relay unit 
(1) CT ： AC 1 A / 5 A 
(2) VT ： AC 110 V 
(3) Installation ： Flush mounting 
(4) Terminal ： Ring lug type terminal 
(5) Ambient temperature / humidity ： -10 ～ 55 ℃ / N/E 95 % 
(6) Applicable standard ： IEC, JIS, JEC, JEMA or equivalent standard 
(7) Model ： Enclosed type 
(8) Rated voltage ： DC 220 V +20 % -15 % 
(9) Rated frequency ： 50 Hz 

(10) Attachments ： connectors etc. 
Spare parts 
n/a 
Consumables 
n/a 
Other special instructions 

(1) Manual ： 1 set 
(2) ODA sticker ： 1 set 
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Appendix 6. Outline Design Drawings 

Dwg No. Dwg Title 
1 Site Layout Plan 
2 Ground Floor Plan 
3 First Floor Plan 
4 Roofing Plan 
5 South Elevation 
6 North Elevation 
7 East Elevation 
8 West Elevation 
9 Section A-A 
10 Section B-B 
11 Section C-C 
12 Section D-D 
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Dwg No.5:  South Elevation 

 

Dwg No.6:  North Elevation 

 

Dwg No.7:  East Elevation  

Remarks 

Green： Scope of the Work by the Pakistan side
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Dwg No.8:  West Elevation 

 

Dwg No.9:  Section A-A 

  

Dwg No.10:  Section B-B  

Remarks 

Green： Scope of the Work by the Pakistan side
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Apendix 7. Report of Topographic Survey and Soil Investigation 
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