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1. Background  

The Government of the Democratic Republic of Timor-Leste (hereinafter referred to as 
“GOTL”) issued the Strategic Development Plan 2011-2030 (hereinafter referred to as “SDP”) 
in July 2011. The National Development Agency (hereinafter referred to as ADN) was 
established by Decree-Law No.11/2011 on March 2011 as the implementing agency for the 
SDP.  

This Act stipulates that ADN has the power to assess more rigorously capital development 
projects, based on cost-benefit analyses, and through monitoring the implementation and 
execution of projects through a system of quality certification, thus contributing to the 
rationalization of financial resources available for national development and economic activity, 
at national and local levels. 

ADN has responsibility for the quality assessment of infrastructure and proper execution of 
infrastructure development contracts under Decree-Law No.11/2011, as well as the efficient 
implementation of major infrastructure development projects as planned in SDP. The 
organization framework of ADN, however, is still in the process of stabilization. At present 
ADN engineers have neither sufficient experience or knowledge for the effective 
implementation of SDP policy. 

The Japanese Technical Assistance Project for Strengthening Institutional Capacity of the 
National Development Agency in Democratic Republic of Timor-Leste in 2012 (Phase I) and 
2013 (Phase II) has been carried out under these conditions. JICA proposed to develop effective 
capacity building methodologies and activities  and these were presented in a manual 
published by the JICA-ADN team in 2012. Phase II was planned that the capacity of ADN 
would be strengthened through the use of the ADN Manual and ADN engineers’ capacity would 
be built by classroom lessons and OJT of proper verification and inspection. 
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2. Project Organization 

 
2.1 Outline of Project Organization 
 
The project is managed and implemented by the following setup: 
 
 

ADN engineers on Road & Bridge of Infrastructure Fund Project  JICA-ADN 

Team ADN engineers on Water Supply of PDID 

ADN engineers on Electric Power of PEN 

 

Figure 2-1 Organization for Project Implementation and Management 
 
2.2 Counterpart 
 
Existing organization structure of ADN engineering section is as presented in Figure 2-2.  
The number in brackets is the number of ADN engineers in each section. 

 
Figure 2-2 Existing organization structure of ADN 

 
The Counterpart for Group 1), Group 2) and Group 3) are as follows:. Group 1) are the 
engineers in charge of Infrastructure Fund Projects & Line Ministries (LM), Group 2) are the 

Project Implementation Body 
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engineers responsible for Electric infrastructure, and Group 3) are the engineers with 
responsibility for PDID projects, which are represented in the blue color portion in Figure 2-2. 

 
2.3 Japanese Experts 
 
The five experts dispatched as the short term experts of JICA-ADN Phase 2 Team, are as 
follows; 
(1). Road & Bridges expert #1: Mr. Hideo MATSUSHIMA 
(2). Road & Bridges expert #2: Mr. Jiro KOYAMA 
(3). Water expert #1: Mr. Hideo HIGUCHI, (assistant: Mr. Takeo SAKAMOTO) 
(4). Water expert #2: Mr. Hiroyasu YODA 
(5). Power expert: Mr. Koichi UCHIDA 
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3.  Core Subjects Delivered by the Project 

 
3.1 Consulting Services Undertaken by the Japanese Experts 
 
JICA-ADN Phase 2 Team delivered the following consulting services. 

Table 3.1 Consulting Services 
No Consulting Services Period engaged 
1 The Revision of ADN Manual  April 2013 to August 2013 
2 Core technologies on evaluation, monitoring and inspection of 

infrastructure projects by use of ADN Manual.  
July 2013 to September 2013 

3 Fundamental knowledge on evaluation, monitoring and 
inspection of infrastructure projects by class room lessons.  

April 2013 to August 2013 

4 Coordination with relevant Ministries/Agencies April 2013 to September 2013 
5 Suggestion on Human resource development plan September 2013 
6 Workshop on Quality Control through ADN Work September 2013 
7 Reporting September 2013 
 

3.2 Schedule 
 
Schedule of JICA-ADN Phase 2 Team is shown in Table 3.2. 

Table 3.2 Schedule of JICA-ADN Phase 2 Team  
Item Apr May Jun Jul Aug Sep Oct 
The Revision of ADN Manual        
Core technologies by use of ADN 
Manual 

       

Fundamental knowledge by class 
room lessons 

       

Coordination with relevant 
Ministries/Agencies 

       

Human resource development plan        
Workshop on Quality Control 
through ADN Work 

       

Reporting        
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3.3 Japanese Expert’s Detailed Assignments and Terms 
 
JICA-ADN Team Assignments and Terms is shown in Table 3.3. 

Table 3.3 JICA-ADN Team Assignments and Terms 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
3.4 Reporting and Deliverables 
 
JICA-ADN team prepared the following report and submitted them to ADN. 
(1) Inception Report: Project objectives, policy, activities, schedule and so on 
(2) Technical Assistance Plan: Detail Activities Plan of JICA-ADN team through the discussion 
with C/P 
(3) Final Report: all activities and achievements of this project 
(4) Human Resource Development Plan 
(5) Revised ADN Manual 

JICA-ADN TEAM PHASE 2 for Strengthening Institutional Capacity of ADN

Field

Team Leader/Road &
Bridges #1

8th～ 1st Dispatch ～16th 23rd～ 2nd Dispatch ～6th

Mr. Hideo MATSUSHIMA

Sub Team Leader/Road
& Bridges #2

16th～ 1st Dispatch ～3rd 16th～ 2nd Dispatch ～29th

Mr. Jiro KOYAMA

Water #1 16th～ 1st Dispatch ～16th 4th～ 2nd Dispatch ～29th

Mr. Hideo HIGUCHI

Water #1 Assist. 16th～ 1st Dispatch ～16th 12th～2nd Dispatch ～29th

Mr.Takeo SAKAMOTO

Water #2 22nd～　 Dispatch ～22nd

Mr. Hiroyasu YODA

Power 16th～ 1st Dispatch ～29th 11th～ 2nd Dispatch ～29th

Mr. Koichi UCHIDA

Team Leader/Road & Bridges #1 8th Apr ～16th Aug （131days）、23rd Aug ～6th Oct （45days）
Sub Team Leader/Road & Bridges #2 16th Apr ～3rd Jul （79days）、16th Jul ～29th Sep （76days）
Water #1 16th Apr ～16th Jun （62days）、4th Jul ～29th Sep （88days）
Water #1 Assist. 16th Apr ～16th Jun （62days）、12th Aug ～29th Sep （49days）
Water #2 22nd Apr ～22nd May （31days）
Power 16th Apr ～29th May （44days）、11th Jun ～29th Sep （111days）

Apr OctSepAugMay Jun Jul
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4. Road, Bridge and Flood Control in the Infrastructure 

Fund Project 

 
4.1 Background 
 
4.1.1. An overview of Road, Bridge and Flood Control sector 
 
An efficient transport network in Timor-Leste is central to economic diversification and national 
integration. The currently poor condition of roads results in high costs and unreliable services. 
The core network comprises 1,426 km of national roads and 869 km of district roads. Rural 
roads, about 3,000 km in length, provide access to villages and more remote areas. Almost the 
entire core road network cannot be economically maintained. Only about 8% of the core road 
network is assessed to be in fair condition and about 70% in very poor condition. This is a 
constraining the country's efforts to emerge from fragility. 
 
Upgrading of roads is emphasized in the SDP, so Prime Minister addressed for the Fifth 
Constitutional Government on 12th Sep 2012 as follows. 
Infrastructure development is the driving force of national development. Basic infrastructure 
will enable us to development social capital and a dynamic and productive economy that can 
create jobs and consolidate a strong and organized institutional framework throughout our 
nations. Government will invest on Road, Bridge, Building, Port and Aviation in the following. 
1) The full reconstruction of all national, district and rural roads, including the connections 

between Dili, Manatuto and Baucau; the connection between Manatuto and Natarbora; the 
road project linking Dili, Liquica and Bobonaro; and Government will begin the road 
project linking Dili, Aileu, Maubisse, Aituto, Ainaro and Cassa. 

2) The design of a national motorway ring road 
3) Begin the reconstruction and maintenance of over 450 bridges in the country, both large and 

small. 
4) Construction of a new multi-purpose national port in Tibar able to receive commercial and 

passenger vessels. 
5) Design and deliver a regional port-building program in order to build, repair and expand 

facilities in Laga, Lautem, Atauro, Kairabela, Oecussi and Manatuto. 
6) Expansion of President Nicolau International Airport, in Dili, and develop of an aviation 

plan for the districts to rehabilitate runways in the districts of Suai, Oecussi, Lospalos, 
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Maliana, Viqueque, Atauro and Same. 
 
Road, Bridge and Flood Control sector in ADN deal with projects of Road, Bridge, Flood 
Control, Irrigation, Port and aviation. They do not deal with Building. 
Regarding category of projects on Road, Bridge and Flood Control sector, they deal with 
Infrastructure Fund Project, Line Ministries Fund Project, Emergency, Additional, SEFOPE, 
PDID Fund Project and Special Project under ADN. They do not deal with MDG, and National 
Electrification Program (PEN). 

 
4.1.2. Infrastructure Fund (FI) Project 
 
(1) Governing Laws 
ADN was established by Decree-Law No.11/ 2011 (ADN Decree-Law) as one of the 
government initiatives to establish reform and strengthen an organizational structure of the 
public administration.  
ADN is responsible for strict reviewing of capital development projects as follows: 
-assessing merit and feasibility of capital development projects; 
-supervising, inspecting and certifying capital development projects; 
-managing construction projects under PDDII; and 
-providing support to MDG program for Sucos. 
 
Road, Bridge and Flood Control sector in ADN must follow ADN Decree-Law. 
 

(2) Operational Structure 
Regarding Infrastructure Fund (FI), ADN Decree-Law requires 1) assessing merit and feasibility 
of capital development projects and 2) -supervising, inspecting and certifying capital 
development projects. 
Old and heavily damaged bridges have been replaced and inefficient roads have been widened 
and rehabilitated as part of the Infrastructure Fund (FI) and Line Ministry (LM) projects. ADN 
activities cover a wide variety of engineering fields such as roads, bridges, water supply, electric 
power etc. and this wide range of fields is too large for young engineers to learn in a short 
period.  
Organization structure of Road, Bridge and Flood Control sector in ADN is as follows. The 
number in brackets is the number of engineers. 
1) Team Leader (1) 
2) Sub Team Leader (2) 
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3) Assistant Engineers (2)  
4) Junior Engineers (District Engineers 26, additional post) 
5) Indonesian Advisor (4) 
 

4.1.3. Issue of Infrastructure Fund (FI) Project on Road, Bridge and 
Flood Control Sector 
 
In the course of these works by the ADN engineers, the difficulties and problems outlined below 
were found during the Technical Assistance (TA) Phase-1: 
(1) Limited capacity to evaluate proposals. 

The evaluation of project proposal requires widespread fundamental knowledge, but young 
engineers sometimes lack sufficient experience to carry out effective project evaluations. 

(2) Delay in verification of tender documents 
It is frequently claimed by MPW that the verification of tender documents by ADN is 
delayed. This is partly because of a lack of communication between ADN and relevant 
organizations and ADN engineers’ unfamiliarity with tender documents.  

(3) Delay in inspection of payment requests 
Delays in the verification of payment requests by MPW are caused by inefficient 
communication with relevant organizations and complicated verification procedures for 
young engineers to follow. 

Regarding Phase-2 TA, the key issues observed at the beginning of phase-2 by the experts are as 
follows; 
 

(1) Difficulty in the Verification of Monthly Report 
Monthly project reports submitted by the MPW need to be verified by ADN before 
payment requests can be processed. This enables ADN to monitor quality and progress, and 
uncover any underlying problems. Delays in the verification of these reports may also 
cause a delay in payment, and failure to uncover any problems hidden in the report may 
result in even greater long term issues arising. ADN staff should be equipped with the 
fundamental skills needed for the effective verification of reports.  
 

(2) Mobile Team 
In March 2013, ADN’s Mobile Team was established to strengthen the performance of 
ADN Technical Staff, and dispatched to every district of the entire territory of Timor-Leste 
to carry out the management of administration, monitoring, inspection and quality control 
of projects. ADN’s Mobile Team also aims to strengthen the quality control of 
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infrastructure work by local contractors, coaching in fundamental technique and 
specification. The Mobile Team was dispatched to all districts until August 2013. It is 
necessary to assess the effectiveness of improvement in quality of projects by Mobile 
Team. 
 

 (3) Fundamental engineering knowledge required 
Fundamental knowledge about roads and bridges are essential in order to properly evaluate 
a new project which may be submitted by a contractor or consultant. Since young engineers 
are not familiar with the necessary knowledge, Indonesian Advisors evaluate these projects 
instead. Young engineers shall obtain engineering knowledge necessary for project 
evaluation to strengthen ADN’s organizational capacity. 

 

4.2  Technical Assistance Plan 
 
To achieve the objectives of Phase-II, ADN engineers should first utilize the ADN Manual in 
their daily jobs. Then the Manual is revised accordingly. The increased distribution of the 
Manual, classroom lectures and OJT is carried out for ADN engineers to acquire basic 
knowledge on evaluation, monitoring and inspection of Road, Bridge and Flood Control 
projects.  
 
From all the above, it is considered appropriate that the technical assistance plan of Phase-II 
covered the following contents: 

 
4.2.1 Human resource development 
 
(1) Road, Bridge and Flood Control Engineers 
At present, Team leaders carry out the general verification of tender documents and conduct 
inspections for payment of FI projects. It is expected that sub-team leaders are expected to 
replace these team leaders in the near future in practicing these works.  
Junior engineers work on the day-to-day operations in each district, but they still lack the 
necessary capability for the effective inspection and verification of projects. They work not only 
in the areas of road and bridge construction and improvement but also in the areas of water 
supply, irrigation and school building. As a result of working in such a wide variety of fields, 
they need wide and multiple, if somewhat shallow, knowledge. For these reasons sub-team 
leaders and junior engineers attend the classroom lectures also. 
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a. Targeted Engineers 
Targeted engineers are sub-team leaders who are expected to work in the verification and the 
inspection of FI projects. The classroom lectures are given to the targeted individuals in the 
areas of site investigation, planning, outline of detailed design, construction methods, quality 
control, tender documents amongst others. Participants are also instructed on how to use the 
ADN Manual and the importance and convenience of the Manual for their work. 
Junior engineers also attend the lectures, although the contents of the lectures mentioned above 
are sometimes too difficult for them to fully comprehend. As the junior engineers work someday 
in verifying and inspecting road, bridge and flood control projects, lectures are given on the 
names and functions of the elements and accessories related to bridges, roads and other 
structures and also how to read drawings. 
The names listed below are the ADN engineers who mainly work on roads and bridges as the 
core engineers or engineers who often work in this field, or are interested and orientated in this 
field; 
Mr. Alexio Amaral do Carno 
Mr. Adilio Ximenes 
Ms. Emernciana da Cost Maria Freits 
Mr. Nunu da Costa 
Mr. Elisabeth Felizarda 
 

b. Level of engineering knowledge prior to the commencement of 
capacity building activities 
Indonesian advisers to the ADN in charge of road, bridge and flood control are, of course, 
experts in each field. The ADN sub-team leaders lack sufficient knowledge on road, bridge and 
flood control, thus they have the limited capability to cope with problems occurring at the 
verification and inspection levels. Measures to counter this lack of knowledge, is taken, mainly 
by the Indonesian advisers, against the problems encountered. 
 

c. Targeted Level 
The target level for ADN sub-team leaders is to be able to work on the verification and 
inspection activities outlined above with assistance from the Indonesian advisers using the ADN 
Manual. In the event of a sub-team leader encountering a serious technical problem they have to 
depend on the Indonesian advisers for the time being. In order to make technical judgments by 
themselves, further practical experience is required in addition to the basic knowledge that is 
transferred through the JICA-ADN Project. 
Targeted capacity building activities to support the verification and inspection processes that are 
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conducted by JICA-ADN project during Phase 2 are mentioned below; 

1. Knowledge to enable participants to identify problems and 
instruction on the verification process for tender documents. 

 Basic knowledge on planning superstructure, substructure, foundation and accessories, 
 Basic knowledge on road alignment, pavement, earthwork, drainage, retaining wall 
and culvert, 
 Basic knowledge on river dike, bank protection, riverbed treatment, spur dike and so 
on, 
 Basic knowledge on detailed design and drawings, 
 Basic knowledge on construction method, 
 Basic knowledge on tender documents, and 
 Basic knowledge on BoQ and cost estimation. 

2. Knowledge to enable participants to point out problems and instruct 
participants in the inspection of interim payments & final payment. 

 Basic knowledge on flow of procedures for interim payment of FI projects, 
 Basic knowledge on inspection of documents, 
 Basic knowledge on site inspection, 
 Basic knowledge on quality control using ADN Manual, 
 Basic knowledge on measurement of the work completed so far, and 
 Basic knowledge on referring technical specifications. 

 
(2) Lecture in classroom  
Lectures are held on Saturday for one hour on issues relating to bridge engineering and for a 
further hour on road and flood control issues. 

 
(3) On the Job Training (OJT) 
a. During site inspections of road, bridge and flood control projects, the JICA experts go 

together with ADN engineers to instruct on the inspection procedures and to show the 
engineers how to use the ADN Manual, and  

b. Exchanging views/opinions through daily activities. 

 
4.2.2 Revision of the ADN Manual 
 
a. The ADN Manual is revised to further incorporate the daily reality which engineers are 

faced with during the verification and inspection processes.  
b. Further useful data is added for the user’s convenience, 
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4.2.3 Coordination with relevant Ministries/Agencies 
 
a. Coordination through ADN Manual 

MPW is the organization with which ADN works most frequently for FI projects. But 
unfortunately communication and coordination between the two organizations do not 
function efficiently. 
ADN Manual is prepared mainly for the convenience of ADN engineers when they work 
on the verification and inspection process. However, some portions of the Manual such as 
the flow chart of the procedures and documents required for these works are useful for both 
parties. Therefore, JICA-ADN team also present and explain the purpose of the Manual to 
MPW and receive their advice on ways to improve it. 

b. Advance information about schedule for the verification and inspection of public works 
Usually documents or requests concerning verification and inspection works are delivered 
to under a short time-frame and ADN have to arrange staff to deal with these works almost 
immediately, or rush directly to the site for inspection. It is proposed that advance 
information on the schedule of the projects that require inspection or verification is 
delivered by MPW to the ADN. 

 
4.3  Activities 
 
4.3.1 Lecture in classroom 
 
The following classroom lectures on road, bridge and flood control were carried out:  

(1) Road 
Lecture of Road aimed to give fundamental knowledge of road design, soil condition, retaining 
wall, box culvert, construction and cost estimate. Especially lesson of slope stability analysis 
was required heartily due to a lot of retaining walls damaged by landslide. 

Table 4-1 Classroom Lectures on Road Engineering Issues 

No Date SUBJECT Participant
s 

1 5/11 Saturday Pavement 19 
2 5/18 Saturday Road width & landslides, slope stability analysis 10 
3 6/01 Saturday Design speed, plan & profile 3 

4 6/08 Saturday Soil condition, design of retaining wall, box culvert, 
landslide 4 

5 6/29 Saturday Construction of road, payment 25 
6 7/06 Saturday Review of No’s.1 & 2 above 17 
7 7/13 Saturday Review of above No’s 3 & 4 above 14 
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8 7/27 Saturday Comments on Comoro bridge 14 
9 8/03 Saturday Comment on pavement materials in Oecussi, cold mix etc 2 

Sub Total  108 
 

(2) Bridge 
Lecture of Bridge aimed to give fundamental knowledge of Superstructure, Substructure and 
foundation. In Timor-Leste, there are a lot of Truss Bridges. Comoro Bridge adopted 
post-tension concrete girder with segmentation girder from Indonesia. The structure and 
erection method was first time in Timor-Leste. They requested to have lecture about the detail of 
Comoro Bridge. 

Table 4-2 Class Room Lecture on Bridge 

No Date SUBJECT Participant
s 

1 5/11 Saturday Flow of bridge work & site investigation 19 
2 5/18 Saturday Bridge plan (Superstructure) 10 
3 6/01 Saturday Bridge plan (Substructure, Foundation & Accessories) 3 
4 6/08 Saturday Detailed design & how to read bridge drawings 4 
5 6/29 Saturday Construction method & tender documents  25 
6 7/06 Saturday Review of above No.1 & No. 2 17 
7 7/13 Saturday Review of above No.3 & No. 4 14 
8 7/27 Saturday Use of ADN Manual 14 
9 8/03 Saturday Specifications 2 
Sub Total  108 
 

 (3) Flood Control 
Lecture of Flood Control aimed to give fundamental knowledge of flood control design, 
construction of dike & revetment. Almost of river structures were damaged by flood due to poor 
countermeasure against local scouring. In Timor-Leste, there were no data of hydraulic data, so 
that it was not clear the general velocity and local velocity. JICA expert explained these data 
was important for calculation of scouring analysis.  

Table 4-3 Class Room Lecture on Flood Control 
No Date SUBJECT Participants 
1 5/11 Saturday Countermeasures against flooding 19 
2 5/18 Saturday Topographic data, hydraulic data, design discharge 10 
3 6/01 Saturday Channel characteristic, revetment, foot protection 3 
4 6/08 Saturday Construction of dike, revetment 4 
5 6/29 Saturday Construction of spur dike, weir 25 
6 7/06 Saturday Review of above No.1 & No. 2 17 
7 7/13 Saturday Review of above No.3 & No. 4 14 
8 7/27 Saturday Comment on Loes river and so on 14 
9 8/03 Saturday Comment on Tono river and so on 2 
Sub Total  108 
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4.3.2 OJT 
 
ADN engineers had OJT of verification and inspection with JICA-ADN Team. Checkpoints of 
OJT were to check documents with use of ADN Manual in advance of evaluation or inspection. 

(1) Advice given at site inspection 
a. Inspection of Bidau upstream River rehabilitation project  

      Date: 24 April, 1day 
      Place: Bidau, Dili 

b. Inspection of TASI TOLU DRY PORT project by Administrates the Seaports and Civil 
Aviation Authority of Timor-Leste administrates Airports (APORTL)  

    Date: 25 April, 1 day 
    Place: Dili 
c. Inspection of a PDID project (Retaining Wall) 

Date: 24 May, 1 day 
      Place: Maubisse Villa 
      Advice: Checkpoints related to verification for tender drawings 
      Place: Dili 

d. Inspection of Loes River and Bridge 
Date: 8 Jul, 1 day 

      Place: Loes, Liquica 
      Advice: Checkpoints related to local scour 

e. Inspection of Lospalos - Iliomar Road 
Date: 2 Aug, 1 day 

      Place: Losparos 
      Advice: Checkpoints related to inspection for payment  
 
(2) Daily advices/assistances 

a. Meeting for Bidau Bridge 
      Date: 15 May, 1 day 
      Place: ADN 
      Advice: How to design Bidau Bridge superstructure 

b. Meeting for Dilor Bridge sedimentation 
Date: 6 Jun, 1 day 

      Place: ADN 
      Advice: Checkpoints related to local scour and sedimentation 

c. Meeting for Road Rehabilitation Design from Christo Rei to Hera 
Date: 4 Jul, 1 day 

      Place: ADN 
      Advice: Checkpoints related to local scour by wave 

d. Meeting for Tono Bridge & River Irrigation 
Date: 13 Jun, 1 day 

      Place: ADN 
      Advice: Checkpoints related to verification of tender drawings 

e. Meeting for Comoro Bridge Drawings 
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Date: 25 Jul, 1 day 
      Place: ADN 

Advice: Checkpoints related to verification of as-stake drawings 
f. Meeting for Loes Bridge Drawings 

Date: 29 Jul, 1 day 
      Place: ADN 
      Advice: Checkpoints related to verification of tender drawings 

g. Meeting for Pavement in Oecussi 
Date: 1 Aug, 1 day 

      Place: ADN 
      Advice: Checkpoints related to size of pavement material 
 

4.3.3 Revision of ADN Manual 
 
ADN engineers revised the Checklists/Forms resulting from actual use. JICA-ADN Team and 
ADN engineers revised the Checklists/Forms according to the discussion results as mentioned 
below;  

a. Verification of Tender Documents 
ⅰ) Verification of Revised Contents Replaced with what is actually used at present by 
ADN  

Reason for Revision : Fitting in with the actual practices used by and at present 
ⅱ) “Checklist B” 

Revised Contents : Addition of actual percentages commonly used in actual projects 
Reason for Revision : Convenient for ADN Manual users 

ⅲ) “Checklist C1” 
Revised Contents : Addition of detailed information 
Reason for Revision : Convenient for ADN Manual users 

ⅳ) “Table A” 
Revised Contents : Addition of the table, note below, regarding conditions of contract 
as stipulated in the tender documents of the last  six projects, also simplification of 
the contents of the ADN Manual 

 Implementing Agency 
 Time for Completion 
 Maintenance Period 
 Governing Law 
 Ruling Language 
 Performance Security 
 Delay Damage 
 Maximum Amount of Delay Damages 
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 Provisional Sum 
 Total Advance Payment 
 Percentage of Retention  
 Limit of Retention Money 
 Minimum Amount of Interim Payment） 

Reason for Revision : Provision of further information to the tender document verifier 
for decision making and simplification of contents of the ADN Manual  

ⅴ) “FAQ Book”  
Revised Contents : Addition of FAQ Book 
Reason for Revision : Showing examples of how to record problems and solutions 

b. Inspection for Interim Payment Certificate 
ⅰ) “Form B”  

Revised Contents : Modification of attendants at the site inspection 
Reason for Revision : Results from discussion with ADN staff  

ⅱ) “Checklist D” 
Revised Contents : Replaced with what is used at present by ADN  
Reason for Revision : Adaption to the material in use by ADN at present 

ⅲ) “Checklist E” 
Revised Contents : Addition of check items and clause numbers of the RED Book 

Specifications corresponding to the items in the Checklist E, the technical 
checklist 

Reason for Revision : Provision of further detailed information, taking into 
consideration convenience to the ADN Inspector resulting from inspection of Los 
Palos road project  

 

4.3.4 Coordination between ADN and Line Ministries 
 
a. Explanation of ADN Manual 

Most of FI projects which ADN deals with were from MPW. Coordination and 
communication between the two organizations were unfortunately not close enough. 
JICA-ADN Team revised the ADN Manual and explained the significance and contents of 
the Manual to the MPW engineers in charge of road and bridge projects.  

b. Schedule of Verification of Tender Documents and Inspection for Payment 
Generally a request for verification and inspection or public works projects came to MPW 
suddenly, without any advance notice, and consequentially this also resulted in disturbances 
to ADN activities. JICA-ADN Team talked on this matter with MPW, who noted that they 
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also received invoices from contractors without any advance notice. The Team proposed to 
MPW that they provided direction to contractors to inform MPW of an incoming invoice in 
advance, one month before the handing in of the final invoice so that MPW would have 
time to advise and who in turn could allot a time in the inspection schedule. 
 

4.4  Achievements 
 
4.4.1 Human resource development 
 
Strong points of achievement of JICA-ADN Team phase-2 are 1) ADN engineers modified the 
form of ADN Manual by themselves, and 2) they modified check sheet to be submitted of ADN 
Manual by themselves. Based on the developments, JICA-ADN Team supported to strengthen 
capacity of ADN engineers effectively 
As a result of classroom lectures and direct instruction at project sites, the technical capacity of 
sub-leaders and junior engineers increased as mentioned below; 
 
(1) Sub-leaders and junior engineers are now equipped with the 

knowledge necessary to be able to point out problems and 
effectively record these issues during the verification of tender 
documents. 

a. Basic knowledge on planning superstructure, substructure, foundation and accessories; 
Sub-team leaders: Have an adequate grasp of the relevant information concerning the 
above topics and are able to analyse projects from this perspective in a clear and logical 
manner. 
Junior engineers: Now have a clear understanding of the technical terms related to this area 
and the functions of these terms as applied to their areas of work. 

b. Basic knowledge on road alignment, pavement, earthwork, drainage, retaining wall and 
culvert;  
Sub-team leaders: Have an adequate grasp of the relevant information concerning the 
above topics and are able to analyse projects from this perspective in a clear and logical 
manner  
Junior engineers: Now have a clear understanding of the technical terms related to this area 
and the functions of these terms as applied to inspection and verification of road works. 

c. Basic knowledge on river dike, bank protection, reverbed treatment, spur dike and so on; 
Sub-team leaders: Have an adequate grasp of the relevant information concerning the 
above topics and are able to analyse projects from this perspective in a clear and logical 
manner 
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Junior engineers: Now have a clear understanding of the technical terms related to river 
works and the functions of these terms as applied to inspection and verification of road 
works. 

d. Basic knowledge on detailed design and drawings; 
Sub-team leaders: Now understood technical aspects related to design specifications 
required for detailed designs. 
Junior engineers: Now understood the composition of designs and drawings. 

e. Basic knowledge on construction methods; 
Sub-team leaders: Now understood that there are various methods of construction that 
should be used according to the conditions and situations of the site. 
Junior engineers: Now have an active interest in construction methods. 

f. Basic knowledge on tender documents; 
Sub-team leaders: Now understood the composition of tender documents, the significance 
of such documents and key points that need to be verified for each document. 
Junior engineers: Still lack an interest in, and a comprehension of, this area.. 

g. Basic knowledge on Bill of Quantities (BoQ) and cost estimation; 
Sub-team leaders: Now have an effective understanding of the composition of BoQ’s and 
the cost estimation process, and of the key points that need to be verified on any given 
BoQ. 
Junior engineers: now have a limited understanding of BoQ’s 

 

(2) Knowledge to enable ADN participants to point out problems and 
incorporate analyses of such problems into their inspections for 
interim payments. 

a. Basic knowledge on flow of procedures for interim payment of FI projects; 
Sub-team leaders: Had a comprehensive prior understanding of this area. 
Junior engineers: Now understand the procedural flow concerning interim payments of FI 
projects 

b. Basic knowledge on inspection of documents; 
Sub-team leaders: Had a comprehensive prior understanding of this area 
Junior engineers: Did not show much interest in this area and do not adequately 
comprehend the issues pertaining to this topic.  

c. Basic knowledge on-site inspection; 
Sub-team leaders: They understood items and points to inspect on site. 
Junior engineers: Did not show much interest in this topic and still do not have an adequate 
comprehension of the issues pertaining to it. 
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d. Basic knowledge on quality control using ADN Manual; 
Sub-team leader: They understood the items and points to inspect. 
Junior engineer: Did not show an interest in the topic. 

e. Basic knowledge on measurement of the work completed so far; 
Sub-team leader: They had some prior knowledge of the topic and are able to adequately 
measure work completed thus far. 
Junior engineer: Did not show an interest in the topic. 

f. Basic knowledge on referring technical specifications; 
Sub-team leader: They understood how to find out objective in clause of the specifications. 
Junior engineer: Showed little interest in the topic and have little comprehension as a 
result. 
 

Good Practice No.1 of Training at site is shown in Table 4-4 

Table 4-4 Good Practice No.1 of Training at site 
Advice on payment of Lospalos Road Project 
(Problem) 
It is frequently complained by MPW and contractors that interim payments are delayed. The interim 
payment is made after completing both inspection of documents and that of the work accomplished so far 
on site. 
One cause of the delay in inspection for payments is that MPW does not deliver full required documents 
in a proper time.  
The other cause is slow process of inspection by ADN. Processes of inspection are tough and complicated 
especially for inexperienced engineers in a road and bridge field. 
(Countermeasures ) 
JICA expert supported ADN engineers to check payment conditions, billing sheets, measurement of the 
completed work in accordance with the checklists and by calculation at district office. 
Quality and quantity measurement were checked at district office using the checklists, drawings and some 
equipment with JICA Expert. ADN engineers pointed out MPW did not deliver all of documents after 
checking the requirement by the form, and ADN engineers understood the reason of delay of payment.  
(Output) 
ADN engineers were able to explain the ADN work according to” the Schedule of the Work” in the ADN 
Manual to keep the time schedule for a smooth inspection for the payment to Contractor on site. 

 
Good Practice No.2 of Training at site is shown in Table 4-5 

Table 4-5  Good Practice No.2 of Training at site 
Construction works have finished, but Damaged Loes Bridge and river protection for verification was 
found in Loes River 
(Problem) 
It is the biggest problem that Loes Bridge and river protection was damaged by flood easily in 5 years 
after completion. Almost of infrastructure in Timor-Leste are fragile against natural disaster. 
Second main flow of Loes River occurred local scour at abutment and upstream retaining wall.   
Settlement of abutment occurred wide crack on abutment wall. The reason of damage is local scouring at 
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bottom of Abutment and retaining wall. It is necessary not only to put foot protection for local scour, but 
also to set spur dike (groin) for redirection of river flow away from the riverbank. 
(Countermeasures ) 
JICA-ADN Team explained about the reason with ADN Manual and classroom lesson material at site and 
also at classroom lesson. ADN engineers were interested in actual case study. ADN engineers required 
fundamental knowledge of local scour. 
(Output) 
ADN engineers were able to instruct the countermeasure of local scour and abutment location at Tono 
Bridge to engineers of Ministry of Public Works. 

 
(3) Progress 
The results of the evaluation were summarized in the following table: 

Table 4-6 Result of Evaluation on Road/ Bridge/Flood Control 

   Valuation basis ◎: Sufficient level for practical jobs 
○: Understand enough knowledge but need of further practical 

experience 
       △: Understand knowledge at a beginner’s level 
              ×: Do not understand 
       －: No evaluation   
 

Items to be acquired 
Progress 

Sub-team 
Leader 

Junior 
Engineer 

(1) Knowledge to enable to point out problems and instruct these in verification of tender 
documents. 

a. Basic knowledge on planning superstructure, substructure, foundation 
and accessories ○ △ 

b. Basic knowledge on road alignment, pavement, earthwork, drainage, 
retaining wall and culvert ○ △ 

c. Basic knowledge on river dike, bank protection, reverbed treatment, 
spur dike and so on ○ △ 

d. Basic knowledge on detailed design and drawings ○ △ 
e. Basic knowledge on construction method ○ △ 
f. Basic knowledge on tender documents ○ × 
g. Basic knowledge on BoQ and cost estimation ○ △ 

(2) Knowledge to enable to point out problems and instruct these in inspection for interim 
payment. 

a. Basic knowledge on flow of procedures for interim payment of FI 
projects ◎ △ 

b. Basic knowledge on inspection of documents ◎ × 
c. Basic knowledge on site inspection ○ × 
d. Basic knowledge on quality control using ADN Manual ○ × 
e. Basic knowledge on measurement of the work completed so far ◎ × 
f. Basic knowledge on referring technical specifications ○ × 
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4.4.2 Materials produced 
Materials for classroom lessens were prepared regarding road, bridge and flood control, and 
they are saved in ADN server. They are listed in the table below:  
(1) Materials prepared for classroom lessons on Roads 

Table 4-7 Classroom Lesson Materials on Road 
Subjects Sub 

No. 
Material Name File Language 

Eng Tetum 
CLASSROOM 
LESSON 

1 Lesson 1. Pavements PPT ✔ ✔ 
2 Lesson 2. Road width & landslide, slope stability 

analysis 
PPT ✔ ✔ 

3 Lesson 3. Design speed, plan & profile PPT ✔ ✔ 
4 Lesson 4. Soil condition, design of retaining wall, 

box culvert, landslide 
PPT ✔ ✔ 

5 Lesson 5. Construction of road, payment PPT ✔ ✔ 
 
(2)Materials prepared for classroom lessons on Bridge 

Table 4-8 Classroom Lesson Materials on Bridge 

Subjects 
Sub 
No. Material Name File 

Language 
Eng Tetum 

CLASSROOM 
LESSON 

1 Lesson 1. Flow of  Bridge Work $ Site 
Investigation 

PPT ✔ ✔ 

2 Lesson2. Bridge Plan (Superstructure) PPT ✔ ✔ 
3 Lesson3. Bridge Plan (Substructure, Foundation 

& Accessories) 
PPT ✔ ✔ 

4 Lesson4. Detailed Design & How to Read Bridge 
Drawings 

PPT ✔ ✔ 

5 Lesson5. Construction method & Tender 
Documents 

PPT ✔ ✔ 

6 Lesson6. Use of ADN Manuals PPT ✔ ✔ 
  
(2) Materials prepared for classroom lessons on Flood Control 

Table 4-9 Classroom Lesson Materials on Flood Control 

Subjects 
Sub 
No. Material Name File 

Language 
Eng Tetum 

CLASSROOM 
LESSON 

1 Lesson 1. Countermeasures against flood PPT ✔ ✔ 
2 Lesson 2. Topographic data, hydraulic data, 

design discharge 
PPT ✔ ✔ 

3 Lesson 3. Channel characteristic, revetment, foot 
protection 

PPT ✔ ✔ 

4 Lesson 4. Construction of dike, revetment PPT ✔ ✔ 
5 Lesson 5. Construction of spur dike, weir PPT ✔ ✔ 

 
4.4.3 Revision of ADN Manual 
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The ADN Manual was revised as mentioned in 4.3.3. The Manual became much easier and 
convenient for users, and more useful to users also through the inclusion of additional 
information and examples such as “Attachment A, Past Data of Contract Conditions” and 
“Attachment B, FAQ Book”. 
Regarding ADN Manual on Infrastructure Fund, ADN engineers revised almost of Form and 
checklist by themselves. Current condition of ADN Manual on Infrastructure Fund is shown in 
Table 4-10. 

Table 4-10 Current condition of ADN Manual on FI 
Infrastructure Fund (FI) By Whom 
Form-A1 Project Outline for Bridge JICA-ADN Team support 
Form-A2 Project Outline for Road JICA-ADN Team support 
Form-B Request of Preparation for Site Inspection ADN 
Form-C Inspection Report and Recommendation for 

Payment 
ADN 

Checklist A Documents to be submitted for Tender 
Documents 

ADN 

Checklist B Payment Conditions ADN 
Checklist C Technical Verification JICA-ADN Team support 
Checklist D Documents to be submitted for Payment Request ADN 
Checklist E Quality Control JICA-ADN Team support 
Checklist F Measurement JICA-ADN Team support 
 

Regarding ADN Manual on Line Ministries, ADN engineers revised almost of Form and checklist by 

themselves. Current condition of ADN Manual on Line Ministries is shown in Table 4-11. 

Table 4-11 Current condition of ADN Manual on LM 
Line Ministries Project By Whom 
Form-A Request Letter of Inspection for Payment Request ADN 
Form-B Project Outline prepared by LM ADN 
Form-C Request Letter of Verification from LM to ADN ADN 
Form-D Inspection Report and Recommendation for 

Payment 
ADN 

Form-E Request of Preparation for Site Inspection ADN 
Checklist-A Documents to be submitted ADN 
Checklist-B Payment Condition ADN 
Checklist-C Technical Verification ADN 
Checklist-D Documents to be submitted ADN 
Checklist-E Quality Control) ADN 
 

4.4.4 Coordination between ADN and Line Ministries 
 
a. Explanation of ADN Manual 

Attendance of an MPW engineer, the consultant and the contractor is essential at all site 
inspections in order for interim payments to be processed. But in several cases which 
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JICA-ADN Team attended in Los Palos, where an FI road project was inspected for the 
interim payment, no engineer from MPW attended. It is specified that ADN needs to send a 
letter of request as part of their preparation for an inspection to MPW, and MPW invites 
engineers from consultant and contractor’s firms to attend, and prepares all necessary 
documents such as quality control and the latest drawings and measurement equipment for 
the inspection. 
Mr. Alexio da Costa, team leader in charge of road and bridge recognized the importance of 
having an MPW engineer, consultant and contractor’s in attendance during inspection. The 
necessity of their attendance was mentioned in his presentation at the workshop held on 20th 
of September, 2013.  

b. Schedule of Verification of Tender Documents and Inspection for Payment 
A MPW engineer agreed to issue a recommendation that contactors should send advance 
notice of invoice for interim payment, but the result was not confirmed because there have 
not been any inspections since then. 
 

4.5 Recommendation 
 
Such matters as described below are recommended to improve the operation of ADN; 
 
4.5.1 Human Resource Development of Road and Bridge Specialists  
 

ADN has to verify and inspect many kinds of FI projects including roads, bridges, irrigation, 
buildings, ports and airports. As a result of this wide variety of fields ADN needs to cover 
various kinds of engineering fields. Unfortunately, it is almost impossible for an engineer to 
have expertise in multiple engineering fields.  
Many of the FI projects which ADN deals with are road projects and bridge projects. It is 
recommended that ADN develops the capacity of several road and bridge engineers who 
generally work only on road projects and bridge projects.  

 
4.5.2 Establishment of Sustainable Training System 
 

JICA-ADN Team recommends to ADN that they establish a periodical and sustainable 
training system which utilizes instructors and suitable text books and course materials. 
Without such a system in place engineers who are deployed to the districts will not have the 
level of theoretical knowledge necessary to conduct their functions effectively. 
 

4.5.3 Familiarity to Tender Documents, especially Specifications 
 

FI projects are generally made through requests for international bids. Usually tender 
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documents for international bidding are written in English, but many engineers of ADN are 
not familiar with English language documents.  
Project specifications are especially important for effective quality control. In addition to 
technical terms and expressions in English, the technical specifications are based on 
engineering theories which may be unfamiliar to some of the junior engineers and this might 
lead to some confusion. In order to work effectively, ADN engineers need to familiarize 
themselves with the specifications written in the English language. 
Also payment conditions, as contained in the conditions of contract, are written in English 
and are of great importance not only for the verification of documents but also for the 
inspection of interim payments. 
 

4.5.4 Cooperation with MPW 
 

As written in 4.4.4, close cooperation with MPW is of the utmost importance for the efficient 
verification of tender documents and inspection for payment to occur in a timely fashion. 
Best cooperation is to set steering committee in near future. First step is to start the monthly 
meeting about monthly schedule of verification and inspection between MPW and ADN. 
MPW should instruct contractor to submit monthly schedule every month.  
 

4.5.5 Preparation before inspection 
 

The road and bridge experts of JICA-ADN Team went to evaluate the site inspection of an FI 
road project. The engineer in charge of the site inspection did not turn up on the allocated 
day and after being informed that the JICA-ADN Team was waiting at the site, made his way 
hurriedly to the site the following day. Upon meeting the Team he informed them that he had 
only taken the BoQ documents and it was clear to the team that he had not made any effort to 
study the documents related to the project in advance.  
Commonly each project has particular peculiar situations that must be dealt with, and thus an 
engineer should study these situations together with all supporting documentation for several 
days before making a site inspection, 
 

4.5.6 Necessity of Comparative study 
 

The Terms of Reference for the recruitment of consultants to undertake bridge engineering 
services should include bridge locating studies for the bridges. The consultants should 
undertake technical and other surveys as necessary to determine the preferred bridge site for 
each stream or river, as required, and determine the extent and requirements for scour 
protection and river training for each of the sites studied. The consultants should compare 
permanent river training and proactive river management for streams where stable bridge 
sites cannot be identified. LM & ADN should make adequate preparations prior to the 
publication of tenders to include a budget for the comparative study of different bridge sites. 
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4.5.7 Wide use of Database 
 

It is important to use the database of ADN widely.  
JICA-ADN Team saved 1) materials of class room lesson, 2) short reports on site training, 3) 
materials of MPW guidelines, and 4) Revised ADN Manual in ADN share folder. It is useful 
for ADN engineers. 
ICT Advisor starts the bellow countermeasures of information system in ADN. 
 
(a) Project Monitoring System 
ICT Team prepares the project monitoring system, which can monitor the progress of each 
project, sorting in sequence from oldest. 
 
(b) Down load of Template, ADN Manual 
Down load of Template, ADN Manual on website of http://adn.gov.tl 
ICT Team will prepare the template and ADN Manual data on website. 
 
(c) Project Mapping System 
ICT Team will prepare project mapping system. 
The above information system is to cooperate between ADN and Line Ministries. 
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5. Power 

 
5.1 Background 
 
5.1.1 An overview of Power Sector 
 
Development projects in the power sector in Timor-Leste are divided roughly into two principal 
parts, the project ‘Construction Supervision Services of the Nationwide Electrical Power Grid 
and Power Plants and its Facilities’ and the project ‘Installation Middle Voltage and Low 
Voltage line, House Connection and Home Installation (The Power Distribution Line 
Extension’.  
The former consists of the construction of two diesel power stations, the construction of high 
voltage (150kV) transmission lines (700km in full length), and the construction of nine 
distribution substations. For the most part, these constructions have been completed as of 
September, 2013. Concerning the distribution substations, about 1,400km of medium voltage 
(20kV) distribution lines have been installed while a further 5,000km of lines are expected to be 
installed in order to reach a 100% electrification rate (at present about 40% of the population 
have electricity according to data published in 2011). As seen from these statistics, the 
improvement of power distribution lines remains an important task for the continued 
development of Timor-leste. 
 
Prime Minister addressed for the Fifth Constitutional Government on 12th Sep 2012 as follows. 
1) Expansion of the power network to provide reliable electricity throughout the country. 
2) Use of renewable energies including solar and wind power projects. 
 
"The power distribution line extension project" which is a power distribution line improvement 
plan had been defined by the Prime-Ministers Office as an emergency infrastructure project.. 
Project Management of Medium Voltage (Gerente Projecto Media Tensao, GPMT) is organized 
under the Secretary of State for Electricity (SOS for Electricity) of the Ministry of Public Works 
which has acted as the supervising organization of this project since October, 2012. It was 
decided that contracts, supervision, payment inspection, etc. of this project would be carried out 
by GPMT.  
 
Technical issues, including the investigation, design, preparation of contract books, and testing 
is carried out by Project Planning Department (Departermentu Projetu Planeiametu, DPP) of 
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Timor-Leste Electricity (Electicidade de Timor-Leste, EDTL). 
 
Electrical Team (Power Sector) in ADN deals with projects of Power. Regarding category of 
projects on Power, Electrical Team deals with Infrastructure Fund Project, Line Ministries Fund 
Project, Emergency, PDID, and National Electrification Program (PEN). 
 

5.1.2 PEN Project on Electrical Team of ADN 
 
(1) Governing laws 
The Electrical Team is part of the mandate of the ADN as established by Decree-Law No: 
11/2011 (ADN Decree-Law) as outlined below.  

The National Development Agency was established in March 2011 by Decree-Law No: 11/2011, 
ADN, is one of a number of government initiatives to establish, reform and strengthen the 
organizational structure of the public administration. 

ADN is responsible for the reviewing of capital development projects as follows: 
(a) assessing merit and feasibility of capital development projects; 
(b) supervising, inspecting and certifying capital development projects; 
(c) managing construction projects under PDD II1; and 
(d) providing support to the MDG2 program for Sucos3. 

 
The ADN Electrical Team must cooperate closely with the DPP of EDTL which has the 

responsibility to carry out all works concerning the installation of middle and low voltage power 
lines, house connections and home installations as mandated by Decree Law No: 40/2012 (PEN 
Decree-Law). Decree-Law for National Electrification Program (Programa da Electrificacao 
Nacional, NO.40/2012) (PEN Decree-Law) issued in September, 2012. The detail of PEN 
Decree-Law is as follows: 

(a) This law regulates the special procedure for award of works of the rehabilitation and new 
installation of distribution lines of electrical power with a value from U.S. $ 100,000 to 
$4,500,000, hereinafter referred to as National Electrification Program (PEN; Programa 
de Electrificação Nacional). 

                                                   
1 Package of Decentralized Development II 
2 Millennium Development Goal 
3 Villages in Timor-Leste 
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(b) The Administration Council of the Infrastructure Fund has maximum responsibility for 
PEN, and may delegate the responsibility for administration in the area of electricity and 
implementation of the PEN to a member of the government. 

(c) The National Development Agency (Agência de Desenvolvimento Nacional, ADN), in 
close coordination with the Government, is responsible for performing the control and 
supervision of the implementation of PEN. 
 

(2) Operational Structure 
Article 6 of Decree-Law No: 11/2011 (ADN Decree-Law) notes that ADN will establish the 
following 4 teams as its operational structure: 

(a) Evaluation of Projects Feasibility Team; 
(b) Fiscal and Certification of Quality Team ; 
(c) DDP II Management Team; 
(d) MDG Suco Support Team. 

 
As a result of the Article above, a structure was established that included the above new teams. 
Two “Electricity Sub-Teams/ Renewable Alternative Energy” were established under 
“Evaluation of Projects Feasibility Team” and “Fiscal and Certification of Quality Team”. The 
missions of the teams and sub-teams are the following: 

(a) Evaluation of Projects Feasibility Team 
a. Report on developments concerning the Infrastructure Plan through the request of 

competent entities;  
b. Issue opinions on the merit and feasibility on ADN’s behalf, concerning the 

ante-project and project implementation phases; 
c. Make detailed evaluation of the projects, verify all technical aspects including cost 

and quantity and if necessary propose any necessary alterations; 
d. Verify if the project follows the norms/regulation; 
e. Publish the opinion before adjustment of the projects; 
f. Lead coordination between the teams and other departments inside the ADN 

concerning the evaluation of the feasibility of projects; 
g. Do other services where relevant and necessary 

 
(b) Sub-Team of Renewable Electricity/ Alternative Energy  

a. Evaluate technical documents related to the construction or rehabilitation of 
electricity/Renewable Alternative Energy 

b. Publish expert opinions about technical documents related to the construction or 
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rehabilitation of renewable electricity or Alternative Energy sources before 
recommending such sources to the tender process. 

c. Make evaluation of the technical documents through the conduction of a feasibility 
study which relates to the construction or rehabilitation of Electricity projects using 
renewable or alternative energy. 

d. Do other services which relate to the evaluation of project feasibility in the area of 
Renewable or Alternative Energy projects. 

 
(c) Fiscal and Certification of Quality Team 

a. Supervise and accompany the evaluation of the implementation of projects 
b. Assess the projects fiscal reports 
c. Evaluate, verify and recommend the alteration or any adjustment in the construction 

phase or projects implementation. 
d. Recommend the payment according to the project execution scale and quality. 
e. Propose the issuance  of quality certificates for infrastructure construction or other 

projects that reach recommended stipulations  
f. Elaborate or propose guidelines with particular reference to regulations to certify the 

quality of project. 
g. Coordinate with the teams and other departments inside the ADN about fiscal 

evaluation issues. 
h. Issue expert opinions before adjudicating contracts for physical executing, 

construction and project fiscalisation 
 

(d)  Electricity/ Renewable Alternative Energy Sub-team 2 
a. Supervise the construction and implementation of Electricity/ Renewable Alternative 

Energy projects. 
b. Certify the quality of construction projects related to Electricity/ Renewable 

Alternative Energy and recommend payment to the project contractors. 
c. Make alteration of constructions related to Electricity/ Renewable Alternative Energy 

where needed. 
d. Undertake other services regarding the Fiscal and Certification of Quality for 

Electricity/ Renewable Alternative Energy. 
 

As described in ‘(1) Governing laws’, in accordance with the PEN Decree-Law, an inspection 
before the conclusion of a contract besides payment inspection was added to the work of ADN 
Electrical Team. This procedure is used by ADN to inspect the contract documents prepared by 
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the PEN Commission. 
In addition, since electrical engineers are not based in ADN local offices, the electrical team 
covers nationwide work. 

 
Organization structure of Power sector in ADN is as follows. The number in brackets is the 
number of engineers. 
1) Team Leader (1) 
2) Sub Team Leader (3) 
3) Assistant Engineers (4)  

 
5.1.3 Issue of PEN Project 
 
The domain of power system engineering is very wide. Therefore, generally, although 
specialized with generation, transmission, transformation, and distribution in many cases, 
considering the present condition of ADN, it is necessary to bring up the power system engineer 
who learned the knowledge of all the domains to some extent. However, it is difficult to acquire 
the knowledge of a wide domain for a short period of time. Issues to be overcome are 
summarized as follows. 
 
(1) Issue of inspection of PEN or EDTL 
The part of the ADN manual relating to Power, made during Phase 1, was prepared with tasks 
covering the National Electrification Program (PEN Decree-Law NO.40/2012) in mind. Now, 
the forms defined in the ADN manual are actually used and the exchanges are carried out 
between ADN and the PEN Commission. 
 
However, the JICA-ADN team considers that the manual is often hard to utilize concerning 
power issues, particularly "Guideline for Technical Inspection of Distribution Line".  These 
guidelines were primarily extracted from the technical guidelines of Indonesia National Power 
Corporation, PLN which the electric power team used. The technical guidelines of PLN consists 
of five separate volumes of hundreds of pages, and it is impossible to deny that it is sometimes 
hard to refer to it on site.  However, the extracts from these guidelines included in the Manual 
are sometimes not enough of a reference for engineers looking for advice for an evaluation.  
 
Besides this, an inspection of quality which uses the guidelines mentioned above is often 
considered by engineers to be equivalent to a payment inspection, and this is a tendency which 
the lack of implementation time often exacerbates. For example, the JICA-ADN team 
accompanied payment inspection of the middle voltage distribution lines in seven places in the 
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eastern districts during a four day trip. An average of 200 poles are constructed as part of the 
middle voltage distribution line of one place, and the inspection of quality of all these poles, and 
of the equipment for power distribution such as involved insulator, etc. is impossible during 
such a short time frame.. 
 
Moreover, essentially, after the PEN commission or EDTL fully finishes the inspection from an 
engineering perspective, it is premised on a payment requirement being sent to ADN, but the 
result of the inspection is not trusted by engineers of the Electrical Team. Therefore, the electric 
power analyzer (measuring devices, such as power, voltage, and current), which is the electrical 
team itself does not need essentially to own it. It has been purchased, and reconfirmation of the 
test is tried using it by the Electrical Team. 
 

(2) Insufficient fundamental knowledge 
The Electrical Team was organized in August, 2011. A team leader and young engineers worked 
in the office in Dili and processed electrical power related matters for the entire country. The 
target of their work could be divided roughly into the following three areas: 

a. National Transmission Lines and Power Plant Projects 
b. Emergency Projects 
c. National Electrification Program 

Regarding the National Electrification Program (PEN; Programa Eletificasun Nacional), Decree 
Law No: 40/2012 was enacted and Management & Implementation Commission (CGI; 
Comisaun Gestaun e Implementasaun, hereinafter referred to as CGI-PEN) was established as 
the implementation organization of the program in September, 2012. Implementation of 
Emergency Projects was also taken over to CGI-PEN. Since there are a large number of works 
which check the inspection result of CGI-PEN in Electrical Team, the electric power related part 
in the ADN Manual drawn up in Phase I was confirmed by Decree Law No: 40/2012. 
 
During phase I, a JICA Power Expert evaluated the problems of Electrical Team as follows: (i) 
Shortage of work experience and lack of knowledge about electric power, (ii) Lack of a 
proactive stance in resolving issues, (iii) Absence of those who educate young engineers, (iv) 
Unconcern about the improvement of their work, (v) Inspections start with insufficient 
documents, (vi) Insufficient inspection of quality, (vii) Lack of knowledge for inspection of 
quality and absence of the methodology of inspection of quality, and (viii) Lack of inspection 
result being communicated to all relevant parties.  
It seemed that the team itself was organized well as each engineer had the special domain in 
his/her duty as shown below. However, according to the team leader, their fundamental 
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knowledge about electrical power engineering was not enough. Since the fundamental 
knowledge would contribute to ensuring the quality of daily work of the engineers as well as 
making the relationship with engineers of relevant organizations smooth, lectures in classroom 
about electrical power engineering were highly encouraged. 
 

(3) Infrequent Use of the Guidelines 
Since importance was attached to the problem about inspection of quality, and “Guideline of 
Technical Inspection for Distribution Line” (hereinafter referred to as “the Guideline”) which 
was an annex of the ADN Manual, was drawn up for the smooth and efficient implementation of 
technical site inspection, based on “Distribution Line Standard” of PLN (Indonesia State Owned 
Electricity Corporation; Perusahaan Listrik Negara Persoro) which Electrical Team had been 
using. 
The Guideline seemed to be seldom used. It had been established for the smooth and efficient 
implementation of technical site inspection during phase I. Therefore, it was necessary to 
investigate the causes as to why it was not used and to improve the situation. 
 

(4) Shortage of information sharing with the relevant organizations 
about the ADN Manual 

Observation of the inspection results using the check list of the ADN Manual shows that there 
was often a lack of documents from CGI-PEN. It is thought that this was because the sharing of 
the contents of the ADN Manual with CGI-PEN had not worked. Since the coordination with 
relevant organizations was very important in order to work efficiently also for Electrical Team 
itself, sharing information about the ADN Manual with CGI-PEN and the other relevant 
organizations was encouraged. 
 

5.2 Technical Assistance Plan 
 
To achieve the objectives of Phase-II, ADN engineers should first utilize the ADN Manual in 
their daily jobs. Then the Manual will be revised accordingly. the increased distribution of the 
Manual, classroom lectures and OJT will be carried out for ADN engineers to acquire basic 
knowledge on evaluation, monitoring and inspection of Power projects.  
 
From all the above, it is considered appropriate that the technical assistance plan of Phase-II 
covered the following contents: 

 
5.2.1 Human resource development 



33 

 
(1) Power Engineers 
In ADN, the Electrical Team consists of 8 members, an increase by two over the previous year.  
The team leader, (Mr. Miguel) and seven staff carry out electric power-related work in the form 
where it belongs to two or more sections defined with lows across boundaries. 
 

a. Targeted Engineers 
The names listed are the engineers who work for Electrical Team; 
       

Mr. Miguel M. M. De Jesus (Team Leader; National Adviser – Electrical) 
        Mr. Maximum dos Santos (Power Plant) 
       Ms. Ana Maria Guterres (Transmission Line) 
        Mr. Camilio de Jesus (Transformer & Grounding) 
        Mrs. Angelica da Costa (Lightning Insulation) 
        Mr. Deolindo de Fatima Marques (Distribution Line) 
        Ms. Suzana Silnala (Protection System) 
        Mr. Olivio Marcus (Substation) 
 

b. Level of engineering prior to the commencement of capacity 
building activities 

The immaturity of the engineer's inspection capability is pointed out in Phase I. However, 
according to the observation in Phase II, the noticeable immaturity in inspection capability is 
not able to be seen. Although it cannot be said that they have sufficient basic power 
engineering-related knowledge and work experiences, if it limits to the inspection in sites, each 
member reaches the level which can inspect in a pair. It is thought that the reason for the 
differences notice between Phase 1 and Phase 2 is that the major portion of work undertaken by 
the present Electrical Team is inspection of medium and low voltage distribution lines, and even 
if the construction places of the lines differ, the technical checking point of the construction 
work does not have much of a difference. Therefore, while the team member inspects many 
projects as routine work, it is thought that OJT is carried out automatically. Of course, it is 
certain that it is a result of efforts of the team leaders also. 
 

c. Targeted Level 
As stated above, the members of the Electrical Team carry out the present daily work without 
problems. Regarding the ADN manual, the Forms and Checklists are smoothly used between 
ADN and the PEN commission (EDTL).  
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For the member of the Electrical Team, the capability for carrying out the check after EDTL etc. 
clears a technical problem point is essentially requested. However, under present conditions, the 
team is forced to point out and provide guidelines and solutions to problems to 
design/construction contractors directly without any liaison with the PEN Commission. 
Furthermore, since the 2nd power station will commence operations in the near future, being 
involved in load dispatching instruction related facilities is also expected. Moreover, the 
maintenance of power stations, substations, and transmission lines will be carried out, and the 
knowledge of the field will be required from now on in that case. Therefore, it is necessary to 
acquire all-round basic knowledge regarding power engineering concerning generation, 
transmission, transformation and distribution. 
 
The knowledge regarding the following fields is needed in detail, and that knowledge is 
mastered in order to provide adequate technical competency through on-the-spot trainings 
(OJT).  
 

1. Knowledge required for a payment inspection etc.  
 Knowledge regarding power station (mainly diesel power station).  
 Knowledge regarding substations.  
 Knowledge regarding transmission and distribution system.  
 Knowledge regarding renewable energy (mainly photovoltaic).  

 

2. Knowledge required as an electric power engineer.  
 Knowledge regarding power flow analysis.  
 Knowledge regarding the stability of power systems.  
 Knowledge regarding evaluation of power system analysis result.  

 
Moreover, it is necessary to inspect not only the work regarding an electric power system but 
the projects regarding "electric construction", such as wiring in facilities, and home connections, 
and the capability for such activities is also required. However, essentially, since electric 
construction completely differs from power engineering, it is not taken as an object here. 

 
(2) Lecture in classroom 
It is considered as the schedule that about eight classroom lectures is given once or twice a 
month on Saturdays to Electrical Teams for the purpose of acquiring the fundamental 
knowledge of electrical power engineering. 
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(3) On the Job Training (OJT) 
The plan is made as follows. 
a. Questions and problems coming out of daily works is discussed and solved among the team 

leader, engineers, and Power Experts usually at the office or on site. 
b. Practical assistance on making inspection reports is done by accompanying to the site 

inspection. 

 
5.2.2 Revision of the ADN Manual 
 
Regarding the revision of the ADN Manual, the plan is made as follows. 
a. Revision of the Checklists/Forms resulting from actual use by Electrical Teams;  
b. Revision of the Checklists/Forms according to the discussion results, mentioned below in 

(4), emphasizing the convenient utilization of the Checklists and Forms; 
c. Revising the Guideline resulting from JICA-ADN team accompanying engineers to site 

inspections and supporting given in the making of inspection reports; 
d. Revising the Guideline if/when Electricity of East Timor (Electicidate de Timor Leste; 

EDTL) completes its Technical Standards 

  
5.2.3 Coordination with relevant Ministries/Agencies 
 
To coordinate with CGI-PEN, the plan is made as follows. 
a. Explaining the ADN Manual to the relevant organization (The key persons are PEN 

commission and EDTL).  
b. Holding discussions with the relevant organization on the ADN Manual. 

 
5.3 Activities 
 
5.3.1 Lecture in classroom 
 
The following classroom lectures on power were carried out:  

Table 5-1 Classroom Lectures on Power 
No Date SUBJECT Attendant 

1 5/25 Saturday Introduction, Power Engineering, Transmission & 
Distribution 7 

2 6/29 Saturday Power Station (Mainly Diesel Power Station) 7 
Sub Total  14 
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Although about eight classroom lectures was planned in ‘Technical Assistance Plan’, it was able 
to hold only twice for the following reasons: after consultations with the Electrical Team Leader 
at the beginning, we decided to hold classroom lecture on Saturday mornings. However, this 
overlapped with the time when many inspections must be carried out, and so many Team 
members were not in Dili on Saturdays. As a result of consulting with Electrical Team Leader, 
we decided to carry out classroom lectures on weekdays. And we also decided that the Electrical 
Team Leaders would inform the Lecturers when the majority of Electrical Team members would 
be present. However, the busy working conditions meant that the JICA-ADN team was not able 
to hold any further lectures. So, the JICA-ADN team explained Electrical Team the abstract and 
checkpoints of all of classroom lessons materials as shown in Table 5-2.  
 
Regarding classroom lessons, a syllabus was prepared and preparation of the materials for 
lectures in alignment with the syllabus was arranged. A list of the materials for lectures is shown 
in Table 5.2. In addition, although the number of pages of each material was shown in this table, 
one material was not necessarily equivalent to one lecture, and it was arranged to divide some 
topics into two or more lectures and to carry out. 

Table5-2 Classroom Lesson Materials on Power 

Chapter No  Lesson No 
(File No) SUBJECT No. of 

Pages 
1 1 Introduction 19 
2 1 Quick Review of Basic Power Engineering 16 

3 1 INTRODUCTION to Electric Power Transmission & 
Distribution 26 

4 2 POWER STATION (Diesel) 139 
5 3 SUBSTATION 95 
6 4 Transmission and Distribution System 260 
7 5 Power System Study 57 
8 6 Power FLOW ANALYSIS 37 
9 7 Power System Stability 69 
10 8 An Example of Power System Analysis (Using PSS/E) 29 
11 9 How to Use the Result of Power System Analysis 80 

 
5.3.2 OJT 
 
(1) Advices given at project sites 
JICA-ADN Team visited site with ADN engineers and found the issues, and explained the 
reason and countermeasure against problems. 
a. Observation of Hera Power Plant 

Date: 18 Jun (Tue.) 
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b. Business trip to an eastern part district. 
Date: 9 July (Tue.) to 12 July (Fri.) 4days 
Place: Hera, Manatuto, Viqueque, Baucau, Lospalos, Iliomar 
Situation:  
 Inspection of middle / low voltage distribution lines 
 Observation of photovoltaic pump system 

c. Observation of Betano Power Plant 
Date: 6 Aug (Tue.) 
Situation:  
 checking the condition of the collapse of the completed brick wall fence and V-ditch 

d. Observation of Hera Power Plant 
Date: 5 Sep (Thu.) 
Situation:  
 Checking the status of the pump system of the temporary pipe line 

 

(2) Daily advices/assistances 
a. How to use power analyzers 
b. Brief research of solar street lights 
 

5.3.3 Revise of ADN Manual 
 
a. The Checklists/Forms were revised from actual use by Electrical Team  
b. The descriptive contents and figures of the ADN Manual were revised extensively because 

there were many inadequacies in the previous one. The reason was that PEN decree law 
was issued at the end of duration of JICA-ADN Team phase-1, so that a lot of mistakes 
were found in Phase-2 due to busy schedule.  

c. The Guidelines were also revised extensively because there were many inadequacies in the 
previous one. 

d. Since it became clear that these were criteria more complex than the descriptive contents of 
the guidelines when the contents of the Technical Standard of EDTL were checked, 
revision of the guidelines by the Technical Standards of EDTL was not carried out.  

 
5.3.4 Coordination between ADN and Line Ministries 
 
The head of the PEN commission which is the management and implementation organization of 
PEN which is an object of an ADN manual is Director of EDTL, and frequent exchange is 
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between him and the leader of Electrical Team. Therefore, the special matter did not carry out 
about the relation between ADN and PEN.  
 
 Regarding coordination between ADN and EDTL, arrangements were made between these 
parties and the manager of the distribution section of EDTL on the following areas:  
a. Quality checking in a laboratory of the equipment for distribution (underground cable);  
b. About Japanese manufacturers of bucket trucks.  
 
5.4 Achievement 
 
5.4.1 Human resource development 
 
Although Classroom lessons were not able to be carried out, the engineers managed to raise 
their technical capability by learning the materials prepared for lessons regarding a wide range 
of power engineering. That is, the environment for their improvement in technical capability 
was able to be improved through these materials and the OJT that JICA-ADN undertook.  
 

(1) Knowledge required for work such as payment inspections (For 
work such as payment inspections, knowledge regarding 
equipment which exit in the power system.)  

a. Knowledge regarding power stations (mainly diesel power station).  
The knowledge regarding power station was able to be acquired by attendance at the 
second Classroom lecture (Chapter No.4 of the classroom material). 

b. Knowledge regarding substation.  
Chapter No.5 of the classroom material which can acquire the knowledge regarding 
substation was prepared. 

c. Knowledge regarding transmission and distribution system.  
The knowledge regarding transmission and distribution systems was able to be acquired by 
attendance at the first Classroom lecture (Chapter No.3 of the classroom material). Chapter 
No.6 of the classroom material which can acquire the knowledge regarding transmission 
and distribution system was prepared. 

d. Knowledge regarding renewable energy (mainly photovoltaic).  
The knowledge regarding renewable energy was able to be acquired by attendance at the 
first Classroom lecture (Chapter No.1 of the classroom material). Although it was not the 
material for Classroom, an open material which can acquire the knowledge of photovoltaic 
generation was prepared. 
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(2) Knowledge required as an electric power engineer.  
The knowledge regarding basic power engineering was able to be acquired by attendance at 
the first Classroom lecture (Chapter No.2 of the classroom material) and Chapter No.7 of 
the classroom material which concerns knowledge regarding power system study, was 
prepared.  

a. Knowledge regarding power flow analysis.  
Chapter No.8 of the classroom material concerning knowledge regarding power flow 
analysis was prepared. 

b. Knowledge regarding the stability of power systems.  
Chapter No.9 of the classroom material which concerns knowledge regarding the stability 
of power system was prepared. 

c. Knowledge regarding evaluation of power system analysis result.  
Chapter No.10 and No.11 of the classroom material which concerns knowledge regarding 
the evaluation of power system analysis results were prepared. 

Good Practice No.1 of Training at site is shown in Table 5-3 

Table 5-3 Good Practice No.1 of Training at site 
Verification of progress of the work at Lospalos, Iliomar 

Decree-Law NO. 40/2012 says CGI-PEN and ADN carry out verification of progress of the work, and 
submit the payment request to the Major Project Secretariat. By the Decree, Electrical Team carries out 
technical site inspections when necessary documents are received from CGI-PEN.  
(Problem) 
Electrical Team did not make inspection report. It was because the self-inspection by the contractor and 
inspection by CGI-PEN with technical knowledge more special than they are completed before their 
inspection. There was no document which showed their work assignments. 
(Countermeasure) 
As countermeasure, “Guideline of Technical Inspection for Distribution Line” was established. It is a 
document which shows items and criteria of inspection by Electrical Team. In other words, “Checklist for 
Necessary Items for Technical Inspection” in the ADN Manual can be easily checked, if the Guideline is 
used. JICA-expert introduced the Guideline on site. 
(Output) 
Electrical Team was able to use Guideline for inspection on distribution line. 
 
Good Practice No.2 of Training at site is shown in Table 5-4 

Table 5-4 Good Practice No.2 of Training at site 
The example of acquiring the knowledge regarding power flow analysis 
(Problem) 
When the ADN-JICA expert visited Hera power station for observation, the generators were operating as 
the condition of leading power factor operation (Reactive power output of generators was minus).  
(Countermeasure) 
JICA expert explained the cause and countermeasure briefly first. Furthermore, JICA expert prepared the 
model of the electric power system of Timor-Leste using the simulation tool. JICA expert carried out the 
simulation showing the phenomenon caused using the model. Moreover, JICA expert explained the 
simulation of the countermeasure, the actual condition and its usage of power flow analysis. ADN 
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engineer required the fundamental knowledge of maintenance & operation of power. 
(Output) 
Electrical Team was able to acquire the countermeasure of problem of power flow analysis. Team Leader 
was able to explain the problem and countermeasure at workshop. 
 
(3) Progress 
The results of the evaluation were summarized in the following table: 

Table 5-5 Result of Evaluation on Power 
Items to be acquired Progress 

(1) Knowledge on payment inspection  

i) Knowledge on power station ○ 

ii) Knowledge on substation ○ 

iii) Knowledge on transmission and distribution system ◎ 

iv) Knowledge on renewable energy (mainly photovoltaic) － 
  
(2) Knowledge on electric power engineer  
i) Knowledge on power flow analysis △ 

ii) Knowledge on stability of power system － 

iii) Knowledge on evaluation of power system analysis result △ 

 Valuation basis ◎: Sufficient level for practical jobs 
○: Understand enough knowledge but need of further practical 

experience 
       △: Understand knowledge at a beginner’s level 
              ×: Do not understand 
       －: No evaluation   

 
5.4.2 Materials produced 
Materials for classroom lessons were prepared regarding Power, and they are saved in ADN 
server. They are listed in the following table. 

 
Table5-6 Classroom Lesson Materials on Power 

Chapter No  Lesson No 
(File No) SUBJECT No. of 

Pages 
1 1 Introduction 19 
2 1 Quick Review of Basic Power Engineering 16 

3 1 INTRODUCTION to Electric Power Transmission & 
Distribution 26 

4 2 POWER STATION (Diesel) 139 
5 3 SUBSTATION 95 
6 4 Transmission and Distribution System 260 
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7 5 Power System Study 57 
8 6 Power FLOW ANALYSIS 37 
9 7 Power System Stability 69 
10 8 An Example of Power System Analysis (Using PSS/E) 29 
11 9 How to Use the Result of Power System Analysis 80 

 
5.4.3 Revision of ADN Manual 
 
The ADN Manual was revised as mentioned in 5.3.3. The Manual become much easier and 
convenient for users. 
Regarding PEN, ADN engineers revised all of Form and checklist by themselves. Current 
condition of ADN Manual on PEN is shown in Table 5-7. 

Table 5-7 Current condition of ADN Manual on PEN 
National Electrification Program (PEN) By Whom 
Form-A-1 Conformation of Payment  Request  by  the PEN 

Commission 
ADN 

Form-A-2 Verification of Payment  Request  by  the PEN 
Commission 

ADN 

Form-B Recommendation for Payment by the PEN commission ADN 
Form-C Inspection Report and Recommendation for Payment ADN 
Form-D-1 Recommendation for Remedy ADN 
Form-D-2 Recommendation for Remedy ADN 
Form-D-3 Recommendation for Remedy ADN 
Checklist-A Document to be submitted ADN 
Checklist- B-1 Inspection for the payment ADN 
Checklist- B-2 Inspection for the payment ADN 
Checklist- B-3 Inspection for the payment ADN 
Checklist-C Technical Inspection for Distribution Line ADN 
 
5.4.4 Coordination between ADN and Line Ministries 
 
The revision of ADN Manual was explained and utilized between ADN and PEN, and also 
between ADN and EDTL.  
 

5.5 Recommendation 
 
Such matters as described below are recommended to improve the operation of ADN; 

 
5.5.1  Fixed Team assigned as Power 
 
Power team is fixed team being assigned as Power. It is an advantage by comparison with 
another sector of ADN. It is effective to use continuous education. The establishment of a 
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continuous education system which can acquire the knowledge of each domain and can 
understand the relevance between each domain is recommended.  

 
5.5.2  Revising ADN Manual 
 
Moreover, effective use of Classroom Materials and ADN Manual is also recommended. Team 
Leader understands it is useful to do verification and inspection by systematic way with use of 
ADN Manual for quality control and to prevent mistake. If necessary, Team Leader wants to 
revise ADN Manual by Electrical Team. He requests Indonesia Advisor or International Advisor 
to support the revising ADN Manual in near future. 

 
5.5 3  Application of PLN University 
 
To continue training dispatch in PLN University which PLN (electric power company of 
Indonesia) is carrying out is also recommended.  

 
5.5.4  Application of Other donor  
 
Regarding the program of Power for the fifth constitutional government to the national 
parliament on Sep 2012, Prime Minister addressed as follows. 
1) Expansion of the power network to provide reliable electricity throughout the country. 
2) Use of renewable energies including solar and wind power projects.  
Team leader concerns about 1) maintenance & operation of power network throughout the 
country and 2) knowledge of renewable energies including solar and wind power. 

For development of above knowledge, it is useful to apply oversea training by other donors.
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6. Water Supply in PDID 

 
6.1 Background 
 
6.1.1 An overview of Water Supply Sector 
 
The National Census undertaken in 2010 revealed various socio-economic aspects of people’s 
lives in Timor-Leste. As for water supply services, over 66% of people have an access to an 
improved drinking source (either piped water, protected well or hand pump, tanker or bottled 
water). In rural areas, a well or spring (25%) is the main source for drinking water, while in 
urban areas household taps (42%) are the main. Further, more than one third of Timorese 
families take ten or more minutes in their efforts to fetch water.  

 
Prime Minister addressed for the Fifth Constitutional Government on 12th Sep 2012 as follows. 
1) Installation of at least 400 drinking water systems providing for around 25,000 rural homes, 

the construction of community latrines, the provision of technical expertise and the 
recruitment of 88 water and sanitation facilitators. 

2) The development of a District Center Master Plan, in order to gradually restore water and 
sanitation infrastructure, including piping, so as to provide clean water to the people. 

3) The implementation of the Dili Drainage and Sanitation Master Plan to dramatically reduce 
drainage, address floods risks and improve sanitation and community health. 

 
There are two types of water supply, classified by the scale of system. One is urban water 
supply under the control of DNSA, the Ministry of Public Works. The other is rural water 
supply managed by communities. Integrated District Development Plan (PDID) includes 
projects concerning many sectors managed by Districts with a budget scale under US$ 500,000. 
Rural water supply projects are dealt with under the category of PDID. 
 
PDID Team in ADN deal with projects of road, building, bridge, flood control, irrigation, 
sanitation and water supply. The detail of project on PDID is not only new construction/replace 
but also widening and repair. 
Regarding category of projects on water supply sector, PDID Team deals with rural water 
supply works on PDID Fund Projects. MDG Suco Team deals with rural water supply works for 
housing on MDG Fund Projects. Infrastructure Fund Team deals with urban water supply works 
on Infrastructure Fund Projects. 
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6.1.2 PDID Project 
  

(1) Governing Law 
ADN Decree-Law No.11/2011 on March 2011 (ADN Decree-Law) shows as following teams; 
a) Project Evaluation Team; 
b) Monitoring and Quality Assurance Team; 
c) PDID Management Team; 
d) Program MDG Suco Support Team. 
 
Rural water supply projects of PDID are regulated by two Decree Laws, Decree-Law No.4/2004 
on water supply for public consumption (Water Supply Decree-Law) and Decree-Law 
No.4/2012 Planning of Integrated District Development (PDID Decree-Law). 
Task of PDID Management Team are as follows; 
a) Ensure the management of projects under PDID, according to its legal regime; 
b) Participate in special procedure for classification and selection of firms and the award of civil 
construction works in PDID; 
c) Keep abreast of projects and approve reports on the progress and quality for payment; 
d) Request opinions from the Project Evaluation and Monitoring and Quality Assurance Teams, 
when deemed appropriate. 
 

(2) Operational Structure 
Projects categorized as PDD-I and PDD-II in 2012 were approximately 500 in number, while 
8 % of them projects related to water supply. Due to the limited human resources of ADN, it 
was a hard task for them to make a precise review and verification of all project documents 
within a limited time frame. PDID, newly introduced in 2013, intends to integrate PDL and 
PDD into a similar category. Classification by project cost expressed as PDD-I and PDD-II still 
remains. In the Book-3 which summarizes the annual project budgets of PDID, 903 projects of 
PDID in 2013 are scheduled, which are quoted in a table below. 

Table 6-1 Total projects and Water supply projects in PDID 
Category Total projects Water supply 

PDID PDD-I 314 31 
PDD-II 161 12 

PDD-I Continuing projects from 2012 351 32 
PDD-II Continuing projects from 2012 77 3 

Total 903 78 
 
In general, simple designs have been applied for rural water supply projects. Springs or 
groundwater are used to directly distribute water by gravity to the people without treatment. 
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Disinfection by chlorine seldom occurs. The rural water supply consists of process of raw water 
intake, transmission, distribution, storage, service pipelines and public taps. Mechanical or 
electrical equipment which requires high skill maintenance is kept minimal. Maintenance free 
system thus adopted is considered appropriate to local conditions. 
 
Many water supply projects have been planned in order to achieve the goal of 75% of the rural 
population having access to safe potable water by 2020. Finding water sources and arranging 
adequate yet easy to implement systems is getting harder year by year. There are many technical 
issues to be immediately overcome. ADN engineers are, therefore, required to acquire basic 
knowledge on evaluation, monitoring and inspection of rural water supply projects. 
 
Organization structure of PDID in ADN is as follows. The number in brackets is the number of 
engineers. 
1) Team Leader (1) 
2) Sub Team Leader (2) 
3) Assistant Engineers (2)  
4) Assistant Engineers & Junior Engineers (District Engineers 26) 
 
However, organization structure of water supply sector in ADN is as follows. The number in 
brackets is the number of engineers. 
1) Team Leader (2) : PDID Team Leader & MDG Suco Team Leader, additional post 
2) Assistant Engineers (2) : in PDID Team, additional post 
 
(3) MDG Suco Project 
MDG Suco projects, which are housing projects, also have problems. A team of MDG Suco 
organized under ADN consists of architect engineers who are in charge of building. As for water 
supply, geographical surveys on water sources are not necessarily conducted in an effective and 
timely manner.  
 
6.1.3 Issue of PDID Project on Water Supply Sector 
 
Despite the simplicity of the project, design of project facilities often lacks a sound base. 
Drawings of intake facilities, storage tank and public taps can be prepared by copying them 
from other projects or through reference to other similar activities. They might be useful for 
construction of the standardized facilities or equipment. Duplication or copying of the pipeline 
drawings, however, is no more useful because pipeline routes and their surrounding 
conditions/topography are entirely different to each other. Several layers of drawings for pipe 
laying works must be prepared based on the exact information on actual site conditions. They 
can be obtained from site surveys. Our review of the drawings prepared for 2011 and 2012 
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projects verified that pipe laying works had been carried out in situ, not based on any drawings. 
This often results in serious problem of no water flow in designed pipes during commissioning. 
 
In addition to the insufficient design drawings, any as-built drawings are not submitted to the 
community, local administration or ADN after construction. This makes the situation worse. 
ADN is not in a position to carry out proper inspection to examine whether contractor’s works 
are in conformity with contract documents and specifications. This is one of most critical issues 
related to PDID projects.  
Issues to be overcome are summarized as follows: 
 
(1) Delay of verification and imperfect verification of project proposals:  

 
The delay and imperfect verification of project proposals are judged to derive from a lack of 
experience and engineering capacity of the relevant staff and engineers of the related 
organizations, including ADN. 
 
(2) Poor quality of infrastructure:  
 
The quality of facilities constructed under the PDD I and PDD II schemes are not necessarily 
satisfactory to the owner. This is due to several reasons; poor quality materials, a lack of 
experienced construction companies and skilled staff and engineers of the related organization 
including ADN. 
 
(3) Inaccurate design drawings:  
 
There are many inconsistencies between the design drawings and the project sites. Pipeline 
drawings, in particular, do not reflect the actual conditions of the designed pipeline route. Pipe 
laying works, therefore, cannot be made properly in accordance with the design drawings. 
  
(4) No pipeline profiles are attached:  
 
Design drawings usually submitted to ADN do not provide any information on pipeline profiles. 
When contractors lack the necessary knowledge about pipeline hydraulics, pipes are not laid in 
a proper way, resulting in no water flow to service tanks or end-users. 
 
(5) Delayed finding of failures:  
 
Site inspection after completion often identifies fundamental errors or failures in contractors’ 
works. It is, however, too late at this stage to give change orders for demolishing and 
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have a sufficient level of technical knowledge and experience. These problems cannot be 
resolved only by ADN engineers’ capacity building. The project control or management should 
be carried out through the evaluation and development of sufficient institutional and individual 
capacity of whole stages of a project. There are several issues at each stage. 
 
a. Design stage 
The design of rural water supply systems is not necessarily prepared based on site surveys. It is 
often found that design drawings contain many inconsistencies with the actual topography. 
Typical examples are seen on transmission pipelines from water sources to distribution tanks. 
The rural water supply projects generally rely on springs as water sources, which are located in 
deep mountains. Local conditions restrict human access to the area. As a result of these 
conditions, topographical surveys that decide pipeline route require huge energy and manpower 
as well as costly survey instruments. Even if technically sound design drawings are prepared 
based on the site survey, there is no guarantee that the built facilities will be of good quality. 
Because there is no guarantee that the contractors can understand the aim of the design in the 
first place.  
 
b. Verification stage 
Many rural water supply projects are planned to be implemented in the year 2013. To verify all 
projects within a limited duration is considered to be hard task. When the designs handed over 
to ADN by contractors are often so far removed fromthe actual conditions of project site, the 
technical verification of such projects through the hard work of ADN engineers becomes quite 
useless. 
 
c. Construction stage 
As stated in Design stage A above, design drawings may not be necessarily be entirely accurate 
and not based on sound engineering. Therefore, the majority of construction companies related 
to rural water supply projects may not tend to rely on the drawings presented to ADN. 
Additional reasons are: 

 Small scale companies do not have sufficient capacity and experience to undertake the 
design of public works projects. 

 Professional drawing and design materials, particularly IT software is hard to obtain or 
very expensive. 

Infrastructure quality, hence, may largely depend on the capability of construction companies. 
 
d. Inspection stage 
Inspections are conducted in order to ensure that the contractor’s work is carried out in 
accordance with contract documents including design drawings and specifications of the project. 
The inspection is impossible theoretically when the drawings do not reflect the actual site 
conditions. Instead of checking whether the constructed facilities would meet with the design 
drawings, inspectors can only measure the dimensions of facilities and check the BOQ.  
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Contractors resist any repair or correction ordered by inspectors as they say that it is too difficult 
to correct the failures after the completion of construction. This sometimes means the 
destruction and re-construction are very costly. It is too late to order correction of some failures 
which were found at the inspection after completion. 
 

6.2 Technical Assistance Plan 
 
To achieve the objectives of Phase-II, ADN engineers should first utilize the ADN Manual in 
their daily jobs. Then the Manual is revised accordingly. The increased distribution of the 
Manual, classroom lectures and OJT is carried out for ADN engineers to acquire basic 
knowledge on evaluation, monitoring and inspection of rural water supply projects.  
 
From all the above, it is considered appropriate that the technical assistance plan of Phase-II 
covered the following contents: 

 
6.2.1 Human resource development 
 
(1) Water Supply Engineer 
Civil engineers of the ADN are working in sectors such as road, bridge, flood control, irrigation, 
water supply, and so on. There is no section/engineer in charge of water supply. Major activities 
concerning the inspection and verification of PDD water supply projects are carried out by the 
district offices. The PDD group in the National Office is mainly working as project supervisors, 
facilitators or auditors.  
The Mobile Team, newly organized in early 2013, has jurisdiction over all PDD projects in the 
state, including water supply projects which account for less than 10 % of all PDD projects in 
number. 
Rural water supply, deemed as one of the most important national schemes, faces several 
difficulties in human resource development as mentioned above.   
 

a. Targeted Engineers 
It is difficult to select targeted engineers for technology transfer, as there are no relevant 
sections or engineers in charge of water supply projects in the ADN.  
First, officials and engineers listed below are temporarily selected as targeted engineers: 

Mr. Demistocles; Leader of PDD I & II team 
Mr. Paul : Water supply engineer under PDD I & II team 
Ms. Sheila Marinha: leader of MDG Suco Human Settlement Program  
Young engineers of ADN in Dili and other Districts 
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As requested by JICA-ADN Team, three further engineers were designated in August 2013. 
They were Melenia da c. Barros, Vidal Guteres and Lisandro Manuel, all of whom have showed 
their keen concerns and interest in water supply engineering. 
 

b. Engineering Level at the Beginning 
The majority of engineers in the ADN are not specialist but generalist. There are no water 
supply engineers who have long term experiences in water supply projects. They are, however, 
capable of checking BOQ for project verification and inspection, although their engineering 
capacity needs to be improved further. 
 

c. Targeted Level 
ADN engineers are required to improve their capacity in the areas listed below: 

 To check design documents and point out errors or mistakes, 
 To check construction works and point out errors or mistakes, and 
 To order contractors to demolish, repair and amend any of the constructed 
facilities/equipment when deemed necessary. 

To direct the contractors in a proper way, the ADN engineers need to acquire both basic and 
specific knowledge supported by OTJ experiences. It is, however, impossible for them to look 
into complex aspects of water supply engineering within a short term of project cooperation 
between ADN and JICA. As the first step, targets of the JICA ADN Project assistance are the 
junior engineers. Basic knowledge of water supply engineering is of practical use, including 
areas listed below:    

1. Knowledge required for verification of design documents 
 Basic knowledge on determining key design factors for rural water supply systems 
 Basic knowledge on the design concepts of rural water supply systems 
 Practical knowledge on outline design of rural water supply systems 
 Basic knowledge on pipeline hydraulics 
 Practical knowledge on hydraulics calculation of simple pipelines using EPANET or 
PIPECAL 
 Knowledge on the pipeline profiles and the function of air release valves 
 Practical knowledge on how to prepare profiles using Google Earth 

2. Knowledge for the inspection of construction works 
 Basic knowledge on inspection procedures 
 Basic knowledge on inspection of water source facilities 
 Basic knowledge on inspection of storage tanks using concrete structures 
 Basic knowledge on inspection of transmission and distribution pipelines 
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 Basic knowledge on inspection of public taps 

 
 (2) Lecture in classroom 
Periodical lectures is carried out once or twice a week for 30 minutes on weekdays, or once or 
twice a month for half a day on Saturdays. 
a. Specifying basic knowledge on water supply engineering related to PDD I & II; quality of 

water supply systems is largely affected by hydraulics. Sound knowledge on hydraulic 
gradient is essential especially in the case of planning pipelines to be installed in hilly area 
as PDD I & II, 

b. Project evaluation; as the first step of the project, the verification of design documents, 
particularly of pipelines, is important. Insufficient verification may result in project faults. 
Case studies of “bad” examples are carried out in classroom lessons, and 

c. Monitoring and inspection; finding failures in early stages is important for efficient project 
management. Problems are analyzed and the solutions are advised at projects sites to ADN 
engineers. 

 
(3) On the Job Training (OJT) 
a. Exchanging views/opinions with ADN engineers is conducted through daily activities, and 
b. Practical technical assistance on supervision, monitoring and inspection of construction 

works is conducted at project sites.  

 
6.2.2 Revision of the ADN Manual 
 
a. Revising the ADN Manual based on new PDID Decree Law. 
b. Making the job flowchart of PDID to understand it at a glance. Flowchart of ADN Manual to 

understand it at a glance is made to explain the job distinction, 
c. Adding technical references to the checklists. The technical references will be linked to the 

classroom lectures. 

 
6.2.3 Coordination with relevant Ministries/Agencies 
 
As a first step, the Ministries/Agencies holding the mandate to provide, or with relevance to, 
rural water supply projects in PDID are identified. DNSA has jurisdiction over several aspects 
of water supply, while ESTATAL has jurisdiction over several aspects of PDID projects 
management through District Administrations. PDID projects are generally managed at the 
District level, so it was necessary to make the national level participation structure clear. Then, 
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when some coordination is necessary with a friction among DNSA, ESTATAL and ADN, 
technical assistance to ADN engineers by JICA experts should be done. 

 
6.3 Activities 
 
6.3.1 Lecture in classroom 
 
Classroom lectures on water supply were carried out as follows:  

(1) How to Use EPANET with Practice (39 persons/6 times) 
EPANET is free computer software of pipe network analysis developed by USEPA. Lectures 
conducted to explain this software were first given to ADN engineers. To confirm a level of the 
understanding, their practical knowledge was examined after lectures through case analyses. 
These lectures were useful for participants to understand the pipeline design and to solve the 
problems mentioned in 6.1. The Software and Users Manuals were downloaded to participants 
PCs and are saved in the ADN Server so that all ADN engineers may have access to and utilize 
the software.  

Table 6-2 Lectures on How to Use EPANET 
No Date SUBJECT Attendance 

1 4/29 Monday How to Use EPANET with Case Analysis (1/6) - 
2 4/30 Tuesday How to Use EPANET with Case Analysis (2/6) 10 
3 5/03 Friday How to Use EPANET with Case Analysis (3/6) 6 
4 5/06 Monday How to Use EPANET with Case Analysis (4/6) 5 
5 5/08 Wednesday How to Use EPANET with Case Analysis (5/6) 12 
6 5/09 Thursday How to Use EPANET with Case Analysis (6/6) 6 

Sub Total  39 
 

(2) Design of Rural Water Supply System (Case Study) (29 persons/5 
times) 
This course was planned after inspection of PDD projects in Rai Laku, Ermera District on 7th of 
May (Tue), 2013. It was confirmed that spring water does not flow down the pipeline to the 
storage tank. Causes of the situation and solutions on how to solve the problem were explained 
at the site. 

Table 6-3 Lectures on Design of Rural Water Supply System 

No Date SUBJECT Attendanc
e 

1 5/13 Monday Design of Rural Water Supply System (Case Study) (1/5) 7 
2 5/14 Tuesday Design of Rural Water Supply System (Case Study) (2/5) 8 
3 5/16 Thursday Design of Rural Water Supply System (Case Study) (3/5) 5 
4 5/23 Thursday Design of Rural Water Supply System (Case Study) (4/5) 5 
5 5/28 Wednesday Design of Rural Water Supply System (Case Study) (5/5) 4 
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Sub Total  29 
 

 (3) Saturday Morning Lecture (83 persons/9 times) 
This course was focused on basic knowledge concerning rural water supply; part I is about the 
design and part II was about the construction inspection. Due to a limited time available, only a 
lecture of part II was carried out. Indonesian Advisers commenced “Saturday Lectures” on the 
24th August. 
Lecture materials consisted mainly of the reproduction of extracts from the “Rural Water Supply 
Manual” published by the World Bank Office, Manila. The manual consists of three volumes as 
follows: 

Volume I: DESIGN MANUAL. 
Volume II: CONSTRUCTION SUPERVISION MANUAL.  
Volume III: OPERATION AND MAINTENANCE MANUAL.  

These manuals is very useful when they are adopted for specific use in Timor-Leste. There is 
not a copy right problem because the World Bank Office Manila indicates that these manuals 
may be reproduced in full or in part for non-profit purposes without prior permission provided 
proper credit is given to the publisher. These manuals were saved in the ADN Server. 

Table 6-4 Saturday Morning Lectures 
No Date SUBJECT Attendant 

1 5/25 Saturday How to Use EPANET & How to Use PIPECAL (1/1) 16 
   Part I  

2 6/01 Saturday Design of Rural Water Supply System 
(Introduction, Water Demand)  

3 

3 6/08 Saturday Design of Rural Water Supply System  
(Water Source) 4 

4 7/06 Saturday Outline of Rural Water Supply System 17 
5 7/13 Saturday Diagnosis of Rural Water Supply System  14 

6 7/27 Saturday Design of Rural Water Supply System  
(Transmission and Distribution) 14 

7 8/03 Saturday One point lesson on air release valve 2 
   Part II  

8 8/17 Saturday Inspection on Rural Water Supply Project 13 
Sub Total  83 

Total (19 lectures in total) 151 
 
6.3.2 OJT 
 
(1) Advices at project sites 
Five site visits were carried out. Practical advices or comments were provided to ADN 
engineers accompanied with.  

a. Inspection of MDG Suco Projects (by Mr.Yoda) 
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   Date: 7 May (Tue) to 10 May (Fri) 4days 
  Place: Lospalos, Baucau, Viqueque, Manatuto 

Advices/Comments: 
 Water leaks repair 
 Replacement of sands utilized for concrete constructions 
 Coordination between DNSA and Community 
 New installation of pumps and tanks 
 New construction of boreholes 

b. Inspection of a PDD project (by Mr. Higuchi and Mr. Sakamoto) 
   Date: 7 May (Tue) 
   Place: Rai Laku, Ermera District 

ADN engineers accompanied: Joao do Rego 
Advices/Comments: 
Situation: Water could not flow from intake to storage tank. 

 To check the profile of pipeline (topography) 
 How to release the air in the pipeline 

c. Survey for MDG Suco water supply (by Mr. Higuchi and Mr. Sakamoto) 
    Date: 11 June (Tue) 
    Place: Gleno, Ermera District 

ADN engineers accompanied: João Gomes 
Advices/Comments: 
Situation: Houses were almost constructed but there was no water. 

 How to design a rural water supply system. 
d. Inspection of a PDD project (by Mr. Higuchi) 

Date: 31 July (Tue) 
Place: Lahane, Dili District 
ADN engineers accompanied: Paul Abrantes, Lisandro Manuel 
Advices/Comments: 
Situation: There were several problems as follows;  

Water could not flow from intake to storage tank. 
There were no inlet and outlet valves at storage tank. 
Bad structure of storage tank: manhole and air-ventilation. 

e. Inspection of a PDD project (by Mr. Higuchi) 
Date: 12 August (Mon) to 13 August (Tue) 

      Place: Viqueque District 
      ADN engineers accompanied: Demistocles G. X. F. Cabral and others Advice: 
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Check points of the inspection  
Situation: Structure of raw water tank was different from the design. 

 To construct additional tank to monitor the water quantity and quality. 
 

(2) Daily advices/assistances 
a. Design of rural water supply system 
b. How to use pipe network analysis software, EPANET 
c. Function of air release valves and solution of a problem related to air clogging 
d. Profile drawings using Google Earth 

 

6.3.3 Revise of ADN Manual 
 
a. The ADN Manual was revised based on the new PDID Decree Law. The old Manual 

consisted of two parts, PDD-I and PDD-II. Revised Manual was integrated into one part, 
PDID. 

b. The job flowchart of PDID was made to understand it easily and at a glance. The flowchart 
also explains the job distinction among related Ministries/Agencies.  

c. Technical references were attached to the checklists. The technical references are helpful 
for ADN engineers to verify and inspect water supply projects. The references were linked 
to the classroom lectures. 

 
6.3.4 Coordination between ADN and Line Ministries 
 
PDID projects are currently implemented on a district basis. Most of the relevant staff and 
engineers do not recognize recent institutional changes to their roles and responsibility.  
 
DNSA officials and JICA experts on water supply have discussed several times how to 
implement rural water supply projects effectively, and reached a consensus, reaffirming the 
importance of construction supervision for the purpose of quality control. 
 
Issues to be focused and overcome by DNSA and ADN were listed below:   

 DNSA submitted project documents to ADN who verified their appropriateness. Unit 
costs and project costs were a major concern. Documents received by ADN would be 
rejected if the cost was far higher than cost data collected by ADN concerning similar 
projects. To implement projects effectively, JICA-ADN experts had an opinion that ADN 
should provide basic information of such data to DNSA. ADN management expressed its 
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opinion that all data was confidential and only for use by ADN. It may be further required 
that both parties shall discuss this issue to find a solution. 
 In case of water supply projects funded by the so called ‘Infrastructure Fund”, DNSA also 
submitted documents to ADN. It was often the case that ADN delayed verification 
without notice to DNSA, even when the documents were found to be insufficient. 

 
6.4 Achievement 
 
6.4.1 Human resource development 
 
Classroom lectures and guidance at project sites has raised questions about the technical 
capabilities of several engineers.  
(1) About knowledge for verification of design documents  

a. Basic knowledge on how to determine key factors for rural water supply system: 
Several engineers gained the basic knowledge on rural water supply system through the 
classroom lectures. They successfully completed case studies to determine key design 
factors. 

b. Basic knowledge on the design concept of rural water supply systems: 
The majority of engineers who attended the classroom lectures acquires sufficient 
knowledge on the design concepts of rural water supply systems.  

c. Practical knowledge on outline design of rural water supply system: 
As many engineers have already undertaken and completed case studies, they have 
obtained basic knowledge on the design of rural water supply systems. 

d. Basic knowledge on the basic hydraulics of pipelines: 
Junior engineers, in particular, have showed their interest in computer software, EPANET, 
but less concern on pipe flow hydraulics, which is one of the fundamental concepts 
behind the use of EPANET. 

e. Practical knowledge on hydraulics calculation of simplified pipe networks using EPANET 
or PIPECAL: 

Despite their keen interest in EPANET, some of them did not understand the elementary 
level mathematical formulas and equations.  It is, however, favorable that they 
frequently ask questions. Willingness or intention to improve their capacity is eminently 
high.  

f. Knowledge on profile of pipeline and air release valve: 
Several engineers observed no water flow in the installed pipelines even after the project 
is completed. JICA-ADN experts explained to them about the importance of air release 
from the pipes. Eventually they recognized the function and structure of air release valves 
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to be installed.  
g. Practical knowledge on drawing profile using Google Earth: 

Attempts to use Google Earth by several engineers have confirmed an effectiveness of 
pipeline profile. This step is effective in obtaining general information about the project 
sites.  

 

(2) Knowledge for inspection of construction works 
a. Basic knowledge on inspection procedures. 

The primary aim of inspection was to judge whether construction works are completed in 
conformity with the contract documents (design drawings and specification). In the case 
of rural water supply projects, water sources were normally located in a deep forest and 
mountain area. It was often observed that the actual site conditions differed much from 
the design drawings. In the course of the actual site inspections, therefore, key aspects 
and procedures were explained for the purpose of monitoring and evaluation of payments. 
The check of BOQ seems to be done to a high standard. 

b. Basic knowledge on inspection of water source facilities 
Several engineers understood normal structure of water source facilities. They got skills 
of flow rate measurement acquired by guidance at inspection sites. Against variety of 
water sources, engineers, however, were not capable of applying their knowledge for 
proper design of intake facilities. 

c. Basic knowledge on inspection of concrete storage tank 
ADN engineers understood how to measure tank dimensions. It might be easy to point out 
a lack of ventilators and manholes. It might become harder to recognize an absence of 
valves on inlets or outlets.  

d. Basic knowledge on inspection of transmission and distribution pipelines 
One of the serious problems that rural water supply projects encounter was that spring 
water hardly flowed into storage tanks through transmission pipelines. This was because 
of pipeline profiles. Air contained in a pipe summit clogged the pipe, resulting in no flow.  
JICA-ADN expert explained the phenomenon and its solution both at sites and classroom 
lessons repeatedly. As a result most of ADN engineers understood and had come to grips 
with the problem.    

e. Basic knowledge on inspection of public taps 
The structure of public taps was simple and easy to understand. ADN engineers pointed 
the failure out without JICA expert’s assistance.  

   
Good Practice No.1 of Training at site is shown in Table 6-5 
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Table 6-5 Good Practice No.1 of Training at site 
Inspection of a PDD project at Rai Laku, Ermera District 
(Problem) 
Rural water supply system consists of (1) water source facilities, (2) reservoir, (3) transmission and 
distribution pipelines and (4) stand taps. In several projects of PDD I and PDD II design documents 
submitted by the relevant agencies do not provide sufficient information on pipeline profiles. In spite of 
insufficient drawings the design documents often pass the ADN’s verification. As the result it sometimes 
happens that water cannot run from source to reservoir after the completion of whole construction works. 
Causes of inferior water supply facilities are as follows. 
1. Typical drawings on (1) water source facilities, (2) reservoir and (4) stand taps as the references are 

existing. On the other hand there is no typical drawing on pipelines because a profile of pipeline is 
different one by one. 

2. ADN cannot check pipelines design because of their shortage of basic knowledge on pipelines.  
(Countermeasures) 
JICA expert instructed ADN engineers and Contractor to check profile and design air release valve at 

summit of pipeline. 
 (Output) 
ADN engineers and Contractor were able to solve the above problem at other area. 

 
Good Practice No.2 of Training at site is shown in Table 6-6 

Table 6-6 Good Practice No.2 of Training at site 
Construction works have finished, but water hardly flows through pipeline from water source to storage 
tank at Lahane, Dili District. 
(Problem) 
It is the biggest problem that water cannot be served to residents after the completion of water supply 
system in spite that there is sufficient amount of water source. It is not the hydraulics of the pipeline or 
the diameter of pipes. The main causes are (1) up-down profile of the pipeline, (2) no air release valve at 
summit of pipeline, and (3) insufficient air release from the pipeline when water was filled into the 
pipeline first. 
(Countermeasures) 
JICA-ADN expert explained the phenomenon and its solution at sites and classroom lessons repeatedly. 
As a result most of ADN engineers understand and have come to grips with the problem. 
(Output) 
ADN engineers and Contractor were able to make air release valve at summit of pipeline. 

 

(3) Progress 
The degrees of progress against the targeted levels were evaluated as (1) and (2) mentioned 
above and in the classroom. Results of the evaluation are summarized in the following table: 

Table 6-7 Results of evaluation on Water  
Items to be acquired Progress 

(1) Knowledge for verification of design documents 
Basic knowledge on rural water supply system ○ 
Basic knowledge on design of rural water supply system ○ 
Practical knowledge on outline design of rural water supply system ○ 
Basic knowledge on basic hydraulics of pipelines △ 
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Practical knowledge on hydraulics calculation of simple pipelines using 
EPANET or PIPECAL ○ 

Knowledge on profile of pipeline and air release valve ○ 
Practical knowledge on drawing profile using Google Earth △ 

(2) Knowledge for inspection of construction works 
Basic knowledge on procedure of inspection △ 
Basic knowledge on inspection of water source facilities △ 
Basic knowledge on inspection of concrete storage tank △ 
Basic knowledge on inspection of transmission and distribution pipelines 

△ 
Basic knowledge on inspection of public taps ◎ 

   Valuation basis ◎: Sufficient level for practical jobs 
○: Understand enough knowledge but need of experiences for 

practical jobs 
       △: Understand knowledge of beginner’s level 
              ×: Not understand 
       －: No evaluation   

 
6.4.2 Materials produced 
 
In the course of the JICA experts activities many training materials were prepared and several 
references were downloaded through the internet. These materials are saved in the ADN server. 
They are listed in the table below:  
 

Table 6-8 Classroom Lesson Materials on Water 

No. Subjects 
Sub 
No. Material Name File 

Language 
Eng Tetu

m 
1 EPANET 1-1 How to use EPANET PPT ✔ ✔ 

1-2 Practices of  EPANET Word ✔ ✔ 
2 PIPECAL 2-1 How to use PIPECAL PPT ✔ ✔ 

2-2 Basic Hydraulics for Water Supply Engineers Word ✔ ✔ 
3 CASE 

STUDY 
3-1 Case Study RWS  PPT ✔ ✔ 
3-2 Worksheet Case Study Word ✔ ✔ 

4 CLASSROO
M LESSON 

4-1 Lesson1.Design of Rural Water Supply 
System 

PPT ✔ ✔ 

4-2 Lesson2.Water Demand PPT ✔ ✔ 
4-3 Lesson3.Water Sources PPT ✔ ✔ 
4-4 Lesson4.Water Treatment PPT ✔ ✔ 
4-5 Lesson5.Transmission and Distribution 

Systems 
PPT ✔ ✔ 

4-6 Lesson6.Inspection for Rural Water Supply 
Project 

PPT ✔ ✔ 

4-* Diagnosis of Rural Water System PPT ✔ ✔ 
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4-* Outline of Water Supply System PPT ✔ ✔ 
4-* WB Rural Water Supply Manual Vol.1 

Contents 
PPT ✔ ✔ 

5 ADN 
MANUAL 

5-1 PDID Job Flowchart Word ✔ ✔ 
5-2 PDID Checklist Excel ✔ ✔ 
5-3 Annex of Checklist PPT ✔ ✔ 

6 REPORT 
of FIELD 

SURVEY 

6-1 MDGsuco Projects Inspection Word ✔ ✔ 
6-2 Site Inspection Report (Gleno) Word ✔ ✔ 
6-3 Site Inspection Report (Lahane) Word ✔ ✔ 
6-4 Site Inspection Report (Viqueque) Word ✔ ✔ 

7 Reference 7-1 EPANET(Soft)  ✔  
7-2 EPANET2 MANUAL PDF ✔  
7-3 PIPECAL(Soft) Excel ✔  
7-4 RWS Vol-1 Design Manual PDF ✔  
7-5 WS Vol-2 Construction Supervision Manual PDF ✔  
7-6 RWS Vol-3 Operation Maintenance Manual PDF ✔  

  
6.4.3 Revise of ADN Manual 
 
The ADN Manual was amended as mentioned in 6.3.3. The Manual became much easier to use 
through the attachment in the annex of a Checklist entitles ‘notes of basic technologies’. 
Regarding PDID, ADN engineers revised almost of Form and checklist by themselves. Current 
condition of ADN Manual on PDID is shown in Table 6-9 

Table 6-9 Current condition of ADN Manual 
PDID By Whom 
Form-A Project Outline prepared by LM JICA-ADN Team support 
Form-B Inspection Report and Recommendation for 

Payment 
ADN 

Checklist-A Documents to be submitted ADN 
Checklist-B-1 Technical Specification JICA-ADN Team support 
Checklist-B-2 Bill of Quantity ADN 
Checklist B-3 Planning and Design JICA-ADN Team support 
Checklist-C Payment Condition ADN 
Checklist-D Quality Control JICA-ADN Team support 
Checklist-E Measurement of the Work Completed JICA-ADN Team support 
 

6.4.4 Coordination between ADN and Line Ministries 
 
The study on Institutional Structure on Rural Water Supply was reported below. It was studied 
to make participation in rural water supply projects at the national level more clear. 
 
Rural water supply projects of PDID are regulated by two Decree Laws, Decree-Law No.4/2004 
on water supply for public consumption (Water Supply Decree-Law) and Decree-Law 
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No.4/2012 Planning of Integrated District Development (PDID Decree-Law). 
According to Water Supply Decree-Law, the Water and Sanitation Service (SAS, the district 
level organization of DNSA) shall provide assistance to the community-run water supply 
system.  
On the other hand, According to PDID Decree-Law, the planning and implementation of the 
PDID shall be undertaken by way of a consultation and monitoring process with the following 
bodies: 

a) District Development Commission; 
b) Sub-District Development Commission; 
c) Territorial Delegations of Ministries in Districts and Sub-Districts; 
d) Suco Council. 

Also, the synchronization of the PDID at District and National level shall be done at the 
following Meetings: 

Synchronization of the PDID at District and National level 
a) The District Development Coordination Meeting; and 
b) The National Development Coordination Meeting. 

According to the two Decree Laws the relative state level organizations to water supply projects 
of PDID are the Ministry of State Administration and Territorial Management (ESTATAL), and 
DNSA of the Ministry of Public Works. But the PDID projects shall be executed at the District 
level. 
 
Once projects are selected, they are administered through a district-level commission, known as 
KDD, who are responsible for assessing eligible local contractors to participate in the scheme, 
assessing and verifying approved PDID projects, and monitoring implementation. 
The composition of KDD is,  

a) District Administrator as Coordinator; 
b) District Secretary as Vice Coordinator; 
c) Director of Territorial Delegations of Ministries relevant at District level as members; 
d) Sub-District Administrators as members; 
e) Three representatives from among the members of the Suco Council, elected for each 

Sub-District Development commission. 
Decree-Law-ADN provides that The ADN is responsible for: 

(a) Reviewing the merit and feasibility of capital development projects; 
(b) Supervising, verifying and certifying capital development projects, as well as their 

execution, in coordination with the relevant ministry; 
(c) Managing construction projects up to two hundred and fifty thousand American dollars 
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The innovation to ensure better quality of rural water supply systems is impossible solely by 
ADN. All parties related to rural water supply must work in cooperation with each other. The 
number of ADN staff working in this area may be rather small but ADN engineers should be at 
the head of the long battle for positive innovation within this area.  
Following suggestions are not an ideal solution rather they take into consideration the reality of 
the situation at present in Timor-Leste and try to take into consideration the international 
engineering standards that are used. The number of ADN staff should manage about rural water 
supply based on Decree-Law-ADN, and teach them with leadership. 
 
6.5.1  Recommendation of Design stage 
 
The ability to, and manner in which, the design of rural water supply systems under limited, 
minimum cost, conditions should be taken into consideration. Under the present situation design 
drawings can only be used as reference figures, rather than the detail blueprints which they are 
meant to be used as. Based on this perspective the, following recommendations are suggested: 

 To clearly define in the specifications stage the minimum requirements that companies 
need to adhere to in areas such as design capacity population reach of the services 
contracted for.  

 To adopt sample or standard drawings for design. Good sample drawings should be 
collected regularly on a quarterly basis, at least..  

 To get relevant information from Google earth and prepare pipeline profiles as a 
minimum standard, when topographical and level surveys are hard to carry out.  

 
6.5.2  Recommendation of Verification stage 
 
Verification against tentative designs not based on field surveys may not be efficient. The 
verification should be done from a view point of designed system efficiency that can serve the 
planned amount of water that is meant to be delivered to a certain proportion of the population.   

 It is reasonable that the project cost or BOQ should be prioritized and checked at an early 
stage of the project implementation 

 To check whether the amount of source water is adequate during the dry season. 
 To check the profiles of topographic levels between water source and distribution area, 
with particular reference to context between the profiles and the water distribution tank. 

 To check whether the facilities are functional on the view of O&M; e.g. inlet and outlet 
valves of a storage tank. 

 
6.5.3  Recommendation of Construction stage 
 
This is the most important stage as the final quality of infrastructure may depend on 
construction works undertaken. A system which list quality contractors who have completed 
quality public works projects previously should be undertaken. The following steps are 
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recommended to be undertaken immediately after the award of any contract:  
 To make clear who is the Project supervisor. 
 To provide guidance of important points for contractors to consider, including minimum 
quality requirements to meet, at the beginning of the construction works by the 
supervisor. 

 To visit the site as much as possible for supervising the construction works. 
 To check photos on the works when site supervision is impossible. 
 To create a system whereby the contractors are obliged to submit weekly reports to the 
supervisor. 

 
6.5.4  Recommendation of Inspection stage 
 
Prior to the issuance of completion certificates, ADN engineers or supervisors shall carry out 
inspections to confirm that all facilities are constructed in compliance with the contract 
documents. The contract shall be amended in event that case-specific needs arise. As-built 
drawings that show project facilities actually constructed shall be prepared and submitted to 
ADN before the inspection although this may be difficult in the case of PDID projects. 
Realistically, it is recommended that in consideration of the current situation, the following 
activities are carried out: 

 To check BOQ by measuring the dimensions of facilities; pipe diameters, pipe length, 
pipe materials, tank capacity, and number of public taps  

 To check whether the constructed facilities are satisfactory to the people or the 
community: capable of supplying water with sufficient water head to all end users. 

 To check whether inlet and outlet valves of a storage tank are installed. 
 To check the leakage from tank and pipeline. 

 
The purpose of the rural water supply projects is to build facilities that can adequately supply 
safe water to a community or group of inhabitants. The first priority is to supply water to them. 
To fulfill the purpose, engineering capacity concerning water supply should be upgraded. 
 
6.5.5  MDG Suco 
 
There are several problems on water supply in MDG Suco projects. Water supply planning is 
not included in the design of MDG Suco housing projects. It sometimes happens that when the 
construction of houses is completed, water is not available to them. Water supply planning 
should be included in the design or its construction works should be initiated concurrently with 
the building of houses. 
 
6.5.6  Research on Groundwater 
 
Because of the terrain of this mountainous country, rainfall water flows down rapidly, emptying 
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into the sea. On the other hand, a small percentage of the rain water infiltrates into the 
underground aquifers due to the geological nature of the ground. This water is normally stored 
in an aquifer over the years, and rarely emerges as surface water. As a result, groundwater is 
widely used as a water source in this country. Unfortunately, river water as a water source is 
extremely low in quantity, particularly in dry seasons. But the underground water is available all 
year round and relatively stable.  
If the groundwater survey technology spreads amongst engineers, underground water will be the 
most promising source of water in Timor-Leste for future generations. 
 
6.5.7  Features of Rural water supply 
 
The purpose of rural water supply is to develop small water supply systems in rural areas 
throughout the country. Areas, where easy water access is assured, should have the priority. 
The number of staff of ADN is not sufficient in comparison with the amount of work necessary 
to guarantee water access to the entire population. This situation may become worse in the 
future. It is necessary to strengthen organizational structure and quality, taking into account the 
fact mentioned in this report. 
As a measure to efficiently fulfill this type of work, state-of-the-art IT technology is a powerful 
tool. This includes the transfer of images and video for the onsite assessment, electronic 
decision systems, and simple design using Google Earth, etc. 
 
6.5.8  Human Resource Development 
 
The percentage of water supply projects as a proportion of all projects handled by ADN is not 
large. Engineers cannot master their area of work straight away; rather  it will require several 
years. There is no specialized section to deal with water supply projects. Although State 
mechanisms grow continuously, the capacity building of water supply engineers takes time 
under the circumstances. To compound this issue, retaining expatriate engineers in the ADN 
may be too costly.  
It is, however, desirable to carry out training periodically to all ADN engineers by hiring 
international advisor(s) on a short time basis. A handbook should be utilized for this purpose. 
The Rural Water Supply Manuals published by WB Manila Office is recommended to be used 
as handbook, although minor amendment or revision is required. 
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7. Seminar (Workshop on Quality Control through 
ADN Work) 
 
Workshop on Quality Control through ADN Work 
JICA-ADN Team supported the holding of a seminar named “Workshop on Quality Control 
through ADN Work” by ADN. This seminar included the announcement of the revised ADN 
Manual that can be used by related Line Ministries like Ministry of Public Works through the 
discussion with C/P. It was held at Meeting Room of Ministry of Finance (2nd Floor) on 
September 20, 2013. 
 
Contents of Seminar were as follows; 
1) Each presenter explained Issues During ADN performance verification for tender documents 
and conduct inspection at project. They also make a suggestion about them;  
2) Each presenter explained process & procedure of ADN work;   
3) Each presenter explained sample of bad quality control work/ good quality control work. 
 
JICA-ADN Team explained achievements of JICA-ADN Team as follows; 
1) The Revised ADN Manual  

JICA-ADN Team/ADN engineers revised ADN Manual. 
2) Core technologies on evaluation, monitoring and inspection of infrastructure projects.   

ADN engineers acquire the core technologies by use of ADN Manual.   
3) Fundamental knowledge on evaluation, monitoring and inspection of infrastructure projects. 

ADN engineers acquire the fundamental knowledge by class room lessons.  
4) Coordination with relevant Ministries/Agencies 
5) Workshop  
6) Suggestion on Human resource development plan   
7) Finding and recommendations 
 
Discussion points of seminar were as follows; 
1) Opening speech by Director General of ADN, Mr. Samuel addressed ADN manual shows the 
procedure and process of ADN work. 
2) Bridge national engineer of MPW, Abrao asked bad coordination like demolish project and 
Tono bridge. Mr. Alexandre replied demolish of works caused by poor quality, not following 
technical specification and Tono bridge is discussed already.  
3) Procurement Director of UNTL, Mr. Martinho asked the procedure of PDID. Mr. Alexandre 
replied explanation of Decree-Law and uncertainly demarcation line between ADN and MPW. 
Almost discussion points were problems of 1) unclear form and checklist, 2) uncertainly 
demarcation line between ADN and MPW, 3) unclear procedure and process of ADN work. So, 
this seminar was useful for understanding each other.  
 
Schedule of seminar 
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Schedule of seminar was shown in Table 7-1. 
Table 7-1 Schedule of Seminar 

Item Presenter Time (applx.) 
 Guest Arrival  8:30- 

1) Greeting Mr. Samuel Marçal, General Director 
ADN 

9:00-9:10 

2) Activities of JICA-ADN Team Mr. Matsushima, JICA- ADN Team 9:10-9:50 

3) 
Quality Control and Use of ADN 
Manual on Infrastructure Fund 
Projects 

Ms. Emernciana da Costa Maia Freitas, 
Engineering Civil/Tecnik 

9:50-10:30 

4) 
Questions and answers/ comments 
for the above All attendance 

10:30-10:50 

5) Coffee Break  10:50-11:10 

6) 
Rapid Assessment of ADN 
ADN’s Role in the infrastructure 
Development Process  

Ms. Carolyn Peterken, Consultant 
AusAID & ADN 

11:10-11:20 

7)  Questions and answers All attendance 11:20-11:25 

8) 
Presentation ADN Manual for Line 
Ministry Project 

Mr. Januario Maia Guteres, 
Engineering Civil/Tecnik 

11:25-12:05 

9) Questions and answers/ comments 
for the above 

All attendance 12:05-12:25 

10) Lunch  12:25-13:00 

11) Power Quality & Utilization ADN 
Manual Book 

Mr. Miguel M.M.de jesus, Tecnico de 
ADN Power Team 

13:00-13:40 

12) 
Questions and answers/ comments 
for the above 

All attendance 13:40-14:00 

13) The Presentation of ADN Manual 
Regarding PDID Project 

Mr. Demistocles G.X.F.Cabral, Tecnico 
Civil 

14:00-14:40 

14) Questions and answers/ comments 
for the above 

All attendance 14:40-15:00 

15) Overview of JICA Assistance to 
ADN and Way Forward 

Mr. Horikoshi, JICA Head Office 15:00-15:20 

16) Closing Speech Mr. Alexandre Bruno Sarmento, Vice 
Director ADN 

15:20-15:30 

 
Attendance group 
Attendance group was shown in Table 7-2. 

Table 7-2 Attendance Group 
NO Name of Group Attendance 
1 Road Bridge & Flood Control of Ministry of Public Works (EPCC) 6 
2 National Housing & Urban Plan (DNHPU) 3 
3 Water and Sanitation of MPW (DNSA) 1 
4 Irrigation and Water management, Ministry of Agriculture (MAF/ DNIGA) 4 
5 Ministry Commerce, Industry and Environment 1 
6 APORTIL of Ministry of Public Works 4 
7 SOS for Policy of Provincial Training and Employment (SEFOPE) 5 
8 Ministry of State Administration and Territorial Management (ESTATAL) 1 
9 International Labor of Organization (ILO) 2 
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10 National University of Timor Lorosa (UNTL) 3 
11 Consultant KEI 3 
12 Consultant (AusAID) 1 
 Sub-total of Guest 33 
13 ADN engineers, JICA-ADN Team 45 
 Total 78 
 
Handouts of seminar 
Handouts of seminar were shown in Table 7-3. 

Table 7-3 Handouts of Seminar 
NO Contents Copy 
1 ADN Manual (English Version) 40 
2 ADN Manual (Tetum Version) 50 
3 Handout of ppt data (English Version) 40 
4 Handout of ppt data (Tetum Version) 50 
5 Handout of ppt data (Indonesia Version) 20 
6 Schedule of seminar 100 
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8. Human Resource Development Plan 
 
Based on activities of this project, JICA-ADN Team suggested the creation of a human resource 
development plan of ADN engineers through discussion with C/P. 
The plan is composed of a Background, Whole Plan and Plan of Each Sector. An outline of the 
plan was shown in Table 8-1. 

Table 8-1 Outline of Plan 
Goal More effective management of Infrastructure Development is carried out and 

quality is assured through ADN. 
Objective A system of human resource development required in the field of 

infrastructure management will be established and human resources will be 
developed with better coordination with International Advisor. 

Targeted Staff All engineers of the ADN 
Time Frame Two years from 2013 to 2015. 
 
Regarding the detail of human resource development plan, refer to Annex “Human Resource 
Development Plan” 
 
 
 



ANNEX 

ANNEX-1  REVISED ADN MANUAL 

ANNEX-2  HUMAN RESPURCE DEVELOPMENT PLAN 

ANNEX-3  HANDOUT OF PRESENTER (WORKSHOP ON 

QUALITY CONTROL THROUGH ADN MANUAL) 

ANNEX-4  CLASSROOM LESSON ON BRIDGE  

ANNEX-5  CLASSROOM LESSON ON ROAD 

ANNEX-6  CLASSROOM LESSON ON FLOOD CONTROL 

ANNEX-7  SHORT REPORT ON BRIDGE/ROAD 

ANNEX-8  CLASSROOM LESSON ON POWER 

ANNEX-9  CLASSROOM LESSON ON WATER SUPPLY 

ANNEX-10 CASE STUDY ON WATER SUPPLY 

ANNEX-11 PIPECAL ON WATER SUPPLY 

ANNEX-12 EPANET ON WATER SUPPLY 

ANNEX-13 SHORT REPORT ON WATER SUPPLY 
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