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PL-2: Material List for 33kV and 12.6kV Combination Line (Q3kV HARRELFEFERIVAR)
Part No. Part Name Specification | Hemark Unit L Pols Type
(R B G¥#6) (L) () e oMe | sue | HMe | eme | oMe
A IWoodenpole |t8m _ |€8Ssupplyy mo } A 4 S B
18 Woodsnpole ___Mim  |EBSsupply mo p . L L b
| 1C_ |Steel Pols 15m . no : 1 i 1 ]
20 |Crossarm _ o |xasx32x22005 Y ee | Lf__ 2% 4 2| 2
2K __ICrossarm for Pin support [15x75x32x2700| e b IR R SR
2L |Cressarm o j1EPSx3x2100| | pe J__ ) __ 2| 4] 2t 2
2M _ [Crossarm for Pinsupport__ [15x15x32x2100| | pe | . | i I "
N |CrossarmBrace  Lm1456 | boee |2 Al 8  4f 4
3P |CrossamBrace  |i=045 | S po_t S I WU A
3A  |TrSupport(A)  175x75x3.2x3000 pe | _ e
ig TrSupport(B) | 75x25x3.2x1500 pe
4 {1) Anchor Shackle o 1 set | | 12 121 2] &
{2) Ball Clwl§____w R RV P =11 12 12 i2] &
(3) Socket eye I set | 12 {2 12} 6
(4) Twist Strap set set 12 12 12 6
5 (1YStrainPlate -~ . po 4 -y 1
(2) Dead End Grip for Pole | ee 2] B A
(3} Dead Endg Grip for Thimble 1 05 2 8] 81 8F 4
(4) Dead End Grip for Insulator pe | 4] - 8 8 g8l 4
(5) Stay Wire 45mm?2 m 30 60 60 60§ 30
(6) Stay Insulator 33KV ) _ po 2 4 4 4] 2
(7) Stay Anchor Driving Type pe 2 4 4 4 2
(8) Tumbuckle pe 2 4 4 4 -2
{9) Stay Band L ' po ‘ _ 4 4 4 2
6A Bolt & Nut M16x50, Galv. sot :
68 Bolt & Nut M16x120, Galv. _ set 2 4 -8 4 4
___§C Bolt & Nut o M16x200, Galv. . _set '
| ED Bolt & Nut - M16x250, Galv.’ seot 2 2 4 2 2
[} Bolt & Mut, M16x320, Galv. ot 2
§F Bolt & Nut M16x360, Galv. set
6G Bolt & Nut' M16x240, Galv.’ set | 1 2 2 2 a)
64 Bolt & Nut _ M16x400, Galv.: set 10 20 10 10
6l Bolt & Nut : M16x60, Galv. set 2 2 2 1
1A Proformed Stde T1e for AGSR 4/0 sat 3 2 3 gl
iB Preformed Side Tie for AGSR 170 set 3 2 3 3
8A  |Compression Connector - Ai25/A1125 pc 6 5 3 R
8B - |Compression Connector AH25/Cu22 pc .
8c Comprassion Connector Cuf422/Cu14 | e i 1 1 1 1
80 Compression Connector Cu3g/Cu3g pc ~
8E Compression Connector Cu38/Cu22 pc
8F Compression Connector AlBS/AIES e ) [ 6|
8G Compressicn Connector AlB5/Cu22 pe .
— 9A___|Pin nsulater for 33KV pc 3 Z Y 3
$B Pin Insulator for 12.5kV pe 3 2 3 3
__ 10 iSuspension Insulator pe 24 24 24 12
ilA Dead End Clamp for 33KV | _pe 6 ] ] 3
i1B |Dead End Clamp for 126V o [ 6| & ]
___1c |Dead Engd Clamp adapter pe o 12 12 12 8
14 Square Washer pc 4 4
16 Copper Binding Wire ] _ . m | 1
I Y § Number Piate - EBSsupplyy pc | 8] 1 1 i i
I T T — e 16 )
13 Steple: - b () 8
21 Ground Rod with leadwire ~ 114mmx15m | | pe 1 1 1 1 1
22 IBT Band o e '
23 Drop Wire _ POC22e0m2 _ m
24 Grounding Wire IV 14 mm2 L m. 15 15 15 15 15
25 [RGSC Pipa t=4m | T no 1 i 1 1 1
26 Stainfess Band =1200mm | | pe 4 4 4 4 4
27 |V Cable T 38mm2 po _
.8 Kicking Block- o EBS supply] pc 1 ] 1 ]
il Iron Wire M4mm______ |EBSsupply, m 8 8 8 8
36 Cable Protection Pipe _ 1L=2.75m P ne ]
37 |Cabie Bracket Support { pe | i ! i) N
___40A  |Lightning Astaster ___ifor 33KV T R T - |
408 |Lightning Arrester for 12kV  ipe b I _.. 8
- Open Fuss Gutout o . pe i L |
&2 |GSW Support _ TS T -r- ) AR B SN W
53 |GSWDeadErdSupport U T iipee | 20 2. 2. i
84 |GSWDeadEndGrip ) . pc ¥ 2 2 2 1
55 |Thimble Cooocee |22 2
56 Connetor Bolt type e 1 1 | { 1
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PI.-2: Material List for 33kV 12.6kV Combination Line (33kV JE48FELEE FeE VAN

Part No Part Name Specification | Remark { Unit | FoleTyps
(HHES) Y  (HHE) ) (L) (EF) )| ome t sme | #me | eMe | oMe
1A [Woedenpole  Nom___ |EBSsupplyl no | 1 — N
77777 18 |Wooden pole _|1im EBS supplyl no § | S P
1G Steel Pola 15m ] no 1 | 1 {
2 ICrossarm - |13 2900y | pe | AL 2 4] 2] 2
2K Crossarm for Pin support 1935322100 | e | _
2L Crossarm - T5x79x3.2x2100 | pe 1 2 41 2] 2
__.2M ___ [Crossann for Pin support 75x75x3.2x2100 | e ) N I SR I
2N |Crossarm Brace i=1455- o bpe o2 4l 8l Al _ 4
3P |Crossaim Brace =945 i pe .
. 3A  |TrSupport(A). 75x75x3.2x3000 [ e | 1
3B Tr.Support(B) 75x75x3.2x1500 o
4 (1) Anchor Shackle set | 12 12| 42 8
(2)Ball Qlevis -~ | set N Y 12 12 6
(3) Socketaye o - set |12 12 12 &
{4) Twist Strap sot sat 12 12 12 6
5 (1) Straln Plate ~ . Be 4
(2} Dead End Grip for Pole _ po 2
I3y Dead End Grip for Thimbls - pc 73 ) A 3
[(4) Deag End Grip for Insulator _ pc 4 g 8 8 4
(5) Stay Wire 45mm?2 m 30 60 60 60 30
(6) Stay Insulator 33V pc 2 4 4 4 2
{7) Stay Anchor Driving Type pe 2 4 4 4 2
(8) Turnbuckle - po 2 4 41 4] 2
{9) Stay Band L I ps 4 4 4 2
~_BA__IBoit & Nut B M16x50, Galv._ sat 1
_ 6B |Bolt & Nut . M16x120, Galv.- set | 2 4 & 41
6C iBolt & Nut M16x200, Gatv. | sot 1 T -
60 |Bolt & Nut ] M16x250, Galv, - set{ .2 2 4 2 2
| 6E Bolt & Nut M16x320, Galv. set ] 1
§F Bolt & Mut M16x360, Gabv. set _
6G___ [Bolt & Nut M16x240, Galv. | | set | 1 21 &l 2 i
6H Bolt & Nut M16x400, Galv. sat 10 20 10 10
6l Bolt & Nut .- . M16x€0, Galv. - set 2 2 2 1
1A Preformed Side Tie * - for ACSR 4/0 set 3 2 3 3 |
iB Preforined Side Tie for ACSR §/0 ¢ set 3 2 3 3
8A Compression Connector Al125/A125 - lope § 6] 8
g8 Comprassion Conneclor Al125/Cu22 e ] )
8C Compression Connector Cul4,22/Culd i i i 1 i 1
2D Compression Conneclor Culs/Culs - [ o .
gE Compression Connecter Cu3B/Cu22 R B - I ]
8F Compression Connector AlB5/AIGS pG 6 6 6
8G Compression Connector Al65/Cu22 pc
SA Pin sulator for 33KV pe 3] 2 '3 3 3
9B Pin Insulator for 12.6kV po 3 2 3 3
10 Suspension Insulator : pe | 24 24 24) 12
11A Dead End Clamp for 33kV pe | 6 8 § 3|
118 Dead End Clarmp for 12kV o § § & 3
i1¢ Dead End Giamp adapter pe 121 12 12 6
14 ' |Square Washer po 4 4
i6 Copper Binding Wire m_ | _ _
17 Number Plate EBSsupelyy pe | 1 L 1 i
18 |Nait 1 pc %] | R
19 Staple o pe 8 e
o Ground Rod with lead wire {4mm ¥ 1.5m pc 1f 1 1 il 1
23 IBT Band _ pc |
23 Drop Wire POG22mm2 m ]
24 Grounding Wire - IV 14 mm2 m 15 15 15 15 i5
35 |RGSG Pipe =4m no 1 1 ] i i
28 Stainless Band L=1200mm pc 4 4 4 4 4
27 IV Gabls IPmm2 [ ]
28 Kicking Block E£8S supplyl po i j 1 1
_____ 29 fron Wire 4mm £BS supply] m 8 8 g 8
36 - |Cable Protection Pipe L=2.79m no
37 Cable Bracket Support pe
___40A Lightning Arrester for 33kV pe 3
408 Lightning Arrester for 12kV o pc 3
5 Open Fuse Cutout pC 1
_._ 52 _ |GSWSupport S L b
53 GSW Dead End Support pG 2 2 2 1
54 G3SW Dead End Grip pc | 2 2 2 i
b 5% Thimbls _ po 2 2 2 i
56 Connetor Bolt type pc 1 1 1 i 1
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P1-3: Material List for 12.6kV Single Distribution Line (12, kY AIEHELEAL PP UAR)

Part No.

Part Namo

Spacification

Remark

Unjt

e Polo Iype
(EHES) (RHE) (fL k) () \(3e0)) vaer | omi| smilemi| srrlovi| cae | rat
VA |Woodsnpote . _ [18m _ EBSsupoly wno { } 4 M L p Ll
11 B Woodenpole _ fiim ___EB_S__s_upp!y BT R N S U I N N O I O 6 4
iG Steel Pole 16m ' no

2 [Cressarm  175x75x32x2700} pe_ U U 1 2
2K |Grossaim for Pin support 75x75x3. 2x2700 et L 3

_ 2L 10rossam Bdsd2i00] o e .31 3 2] 4) 2] 2] 21

T #M "|Crossarm for Pinsupport___ Sx1sxax2100) | ee [ 1 ¥ UL L ]
2N _[CrossarmBrace ____ (L=14%6 | ope |3 1) 21 4] 2f 2] 2|
3P __|Crossarm Brace__ ~ =945 Y. 4 pe | S I iz
__._3A ___|TrSupport{A) T |sxasxaaxdood| = [ T A FEE I B R N3
3B Tr.Suppart{B) 15x75x3.2x1500 pe : 4
A (1) Anchor Shackle L set | 3 6] 6] 6] 3] 67 8
(2} Ball Clevis ; L o . set 3] -1 6] 6] 6| 3] 6] &
(3) Socksteys set 3] 6 6] 6F 3] 6| &
(4) Twist Strap set seot 3 6! 6] 6] 3] 6! 8
5 (D)StrainPlate . .. pe 21 21 4] 4] 4| 23 41 8
(2) Dead End Grip for Pole I I po 1 1] 27 21 2] 1] 2] 4
{3) Dead End Grip for Thimble pe | 1 1] 2] 21 2] 1 2] 4
{4) Dead End Grip for Insulator _ po 2 2| 41 4] .41 2] 4] 8
{5) Stay Wire _|45mm2 - m | 151 15} 30} 30([ 30 15] 3¢| 60
(6) Stay Insulator 33KV _ L o 0o 1 i] 21 2} 2] 11 2] 4
(1) Stay Anchor__ ) Driving Type _loee § Ul 1l 21 2] 21 19 2] 4
(8) Turnbuckle ) o 1] 1] 2f 21 2] 1| 271 4
(9) Stay Band I po
_BA Bolt & Nut e Mi6x50, Galv. puset ] 1
68 Bolt & Nut M16x120, Galv,’ o iset | 31 1) 2| 4| 2] 2} 2] 16
6C Bolt & Nut M15x200, Galv, set § [ - 8
6D Bolt & Nut M16x250, Galv. | set 2 1 t 2f] 1 1 1] -8
6E Bolt & Nt _M16x320, Galv. | set i 1
6F _ |Bolt & Nut _ |M16x380, Galy, . set | 10 51 10] 5] 5] 5] i4
656G |Bolt & Nut M16x240, Galv. set ]
64 Boft & Nut o M16x400, Galv, set
6t Bolt & Nut IM16x50, Galv. . set
__IA _ |Preformed S|de Tie |for AGSR 4/0 ° set | . :
18 Preformed Sids Tie for ACSR 1/0 set 3] 3] 2] 313 6 3
8A Compression Connector |AII25/A1 25 o P&
___ 8B [Compression Connestor _AI125/Cu22 oy
_8C _ |Compression Connector Cul4,22/Culd | pe 1 1 4
8D |Compression Connector |Cu38/Cud8 - | b ope _ 1
§$E Gompression Connactor Cu3d/Cu22 pe 1
8F Compression Connegtor _JAIBS/AIES P 6 6] 6] & §
86 Compression Connector |AIG5/Cu22 o : : 3 3
9A__ |Pin Insulator | T for 33KV pe -
98 Pin Insutator - for $2.6kV pe 31 31 2] 3| 3 - B
106 Suspension Insulator pc 3 6| € 6| 31 6] 6
WA |Dead End Clamp for 33kV e :

118 |Dead End Clamp for 12kY p¢c. | 3| | 6] &| 6] 3] 6] -6
NG |Dead End Clamp adapter pc 3 | 6] 6| 6] 3t 6| 6
______ 14 |Square Washer N pc 2 2] A 4] 30

16 |CopperBindngWre  } 4}t m _ ‘ 24
17 Number Plate  _|coSsuppty) pc b 1} V] [ 0] 4] §{ ] 1
IS [Nt Tl e s 8| 16| 16] 16 8] 16] 32
TTTi9 T iStaphe ] pe | 4| 4| 8| 8| 8| 4| 8| 16

21 Ground Rod with lead wire t4mmx 15m | pc 1. 1 1 2
22 BT Bang e PG
_ a3 Drop Wire _ |POG22mm2 el | 36
24 Grounding Wire iV 14 mm2 m 1 15] 15§ 30
25 |RGSG Pipe — Ew no 1] 4] 2
_ 26 lStaintess Band T E=200mm | | pe | 41 41 12
____2F WV Cable _{38mm2 pc 10
.28 |Kicking Block o {EBS supply; po 1 i 1] .1 1 1 1
29 lron Wire . ldem EBSsupplyl m § 8 ) 8] 8] 8{ 8| 8]
_.__ 36 Cable Protection Pipe =2 5m ng ]
37  iGable Bracket Support R _ K5 N S U S

_A0A  [Lightning Arrester _ for33v Voo tope |
_..408_ iLightning Arrester ffor 12KV __1es b | 3 3

51 OpenfFuseCutout  F | | pe N 3! 3
52 |GSW Support o . _ pc_| AN I S

__53  |GSWDead End Support _ i pe | o i

.54 |GSW Dead End Grip _ . - pe B |
_.__55___ |Thimble SOV DU, I .- 1 S T I

56 Connetor Bolt type pe B
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P1.-4: Matetlal List for 12.6kV Dual Distribution Line (12. 6ky - IFFJJE}J ]&??Hﬁ%ﬂﬂ'ﬁ//‘f‘)

Fart No. Part Namo Spemf“ cation | Remark | Unit | Pofe 7
(& %5) A E) (ft#8) (%) | (B8 oMID| SmiD| HMID | OMID
__ 1A |Woodenpols  __ __ __|ism __ __EBSswpply mo | 1 4] th 1

1B |Woodemnpole - illm EBS supply; no | R S
1G Steel Pole 15m 0o N
_ &) |Crossarm o lioxix3ox2t0) v e | b .
___ 2K iCrossarm for Pin support | 79x15x3 2x2100 pe | b
2L Crossarm 15x15x3 2x2100 __|.pe 27 4| 81 4
_2M_ [Crossarm for Pinsupport  [75x35x32x2100f | pe 1 | U IR
2N [CrossarmBrace J|E=1485 e} 2 .8 4
o Crossarm Brace =845 I N - . I A _—
| 3A  |Tr.Support(A 75x79x3. 2x3000 o les 1 I e
3B Tr.Support(B 75%75x3.2x1500 e
4 {1) Anchor Shackle § _ set 12| 12| 6§
(2) Balt Clavis 1 oset | | 12| f2)|. . &
(3) Socketeye L set 12| iz 6
[(4) Twist Strap set set 12 12 §
5 {1) Strain Plate S (ORI S pe 4| 81 81 4
(2) Dead End Grip for Pole ] P 2] 2
{3) Dead £nd Grip for Thimble 1 pe 2 L2
{4) Dead End Grip for Insulator pe 4 4
(5) Stay Wire 45mm?2 m o] )
(6) Stay Insulator 33kY I pS 2 2
(7) Stay Anchor [Driving Type pe | 2] 4y 4] 2
(8) Turnbuckle : ) pe 2
(8} Stay Band : pe
6A Bolt & Nut M16x50, Galv. set R I P
| 68 Bolt & Nut M16x120, Galv. set 2 5| 8] 4
TTT6C_ (Bolt & Nut MI6x200, Galv, || set I R B
6D Bolt & Nut M16x250, Galv, | sot 2 2] 41 2
6E - |Bolt & Nut M16x320, Galv. | set 2 '
_BF Bolt & Nut M16x360, Galv, _ sat e 1
6Q Bolt & Nut: - Mi6x240, Galv. | set :
__6H  iBolt & Nut'r M16x400, Galv, N sot 10 20 12
6l Bolt & Nut - M16x60, Galv. set
“TA Preformed Sxde Tie for ACSR 4/0 st |
iB Preformed Side Tie' for ACSR 1/0 set 6 4 6
8A Compression Connector AN25/A1I25 - es | _
88 Compression Conneclor " |AN125/Cu22 po . _
8C Compression Connector Cut4,22/Cutd o pc - o
D) Cormpression Conneclor Cu38/Culs  tes |
8E Comprassion Connector Cu3g/Cu22 | | pc ¢ | _
8F Compressidn Connector AlE5/A65 L po 2] 2] ]
8G Compression Cannector Al65/Cu22 pe 6
9A Pin Insulator for 33V o pe
98 Pin Insulator for 12.6kV pe § 4 §
10 Suspension Insulator pc 12 . 12 6
A Dead End Clamp for 33kV pe 1
118 |Dead End Clamp for 12kV | e 2] 12| 8
| NG |Dead End Clamp adapter _ o 12 1 ]
14 Square Washer oo 4 S
_1s Copper Binding Wire R m - I
17 Number Plate _ EBS supplyl po § [ R
|18 |Nail — pc 16] 232) 32) 16
[ 19 {Stape T pc 8{ 161 1] 8
21 Ground Rod with lead wire 14mm x 1.5m [ I
22 18T Band - b0 o
23 Drop Wirs P0G 22mm2 m e
24 Grounding Wire o IV 14 mm?2 m I
25  |RGSG Pipe ) L=4m no L _
2 Stainless Band L=1200mm _ pe |
21 iV Cable o 3Bmm? | pe
28 [Kicking Block ‘ o |EeSsuppty pc | 1 1 s
29 lron Wire 4mm EBS supplyl m 8 3 8
_ .38 Gable Protection Pige i=2¥%m 1 ] ne o
37 Cable Bracket Support pe I I
40A Lightning Arrester for 33KV pe_ |
408 Lightning Arrester for 12V [0 N 6
51 Open Fuse Gutout pc IO
52 GSW Support po I I
53 GSW Dead End Support _ pC DEURN S
b4 GSW Dead End Grip e pc R
55 |Thimble B o pe_ |, N I R
56 Connetor Bolt type B pe
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O DISTRICT ;.

~Z , NIEUWE HAVEN

Ny

7

AN

7

Q /
w T~
> N
— h 5
@ | MEERZORG &/
g ’ ‘ 7 /*“’\
§ (g
MARINE BASIS o | I '3;? - \\\\
5 - —4 —— 33y Transmission Line — r
' ABATTOIR o
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3.1

CHAPTER 3
IMPLEMENTATION PLAN

tmptementation Plan

3.1.1 Implementation Concept

The Projéct will be implemented within the framework of Japan’s grant aid cooperation scheme

and, therefore, its implementation will only take place after approval of the Project by the

Government of Japan and the exchange of notes between the Government of Japan and the

Government of Suriname. The basic issues and points to note in the process of implementing

the Project are described below.

)

@)

Project Implementation Agency

The organization responsibte for the implementation of the Project on the Suriname side is
the EBS and the Electsicity Dviston of the EBS will be directly responsible for the Project.
It will, therefore, be necessary for the Manager of the EBS’s Electricity Division to
maintain close contact and to consult with the Japanese consultant and the equipment
supplier and to select a person to be responsible for the Project to ensure the smooth
progress of the Project.

‘The EBS staff member setected 10 be responsible for the Project will be required to fully

‘explain the contents of the Project to other staff members as well as to local 'people living

near the project sites of those substations and transmission and distribution grids which are
subject to expansion/new construction under the Project in order to facilitate their
understanding of the Project and to encourage their cooperation for the implementation of
the Project.

Consultant

A Japanese consultant will conclude the consulting services agreement with the EBS and
will conduct the detailed design and work supewision for the Project to materialise the
planned procurement and installation of equipment and the construction of facilities under
the Project. The consultant will also prepare the tender documents and will conduct the
tender on behalf of the EBS, the project implementation agency.
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“

Equipment Supplicr

In accordance with the mechanism of Japan's grant aid cooperation scheme, a Japanese
cquipment supplicr sclected by the Suriname side through an open tender will conduct the
procurement and installation of equipment and the construction of facilitics, As it is
deemed necessary for the equipment supplier to provide afler-services, including the
supply of sparc parts and an appropriate response to breakdowns, the equipment supplier
must pay proper attention to the establishment of an adequate communication channel with
the Suriname side after the handing over of the equipment and facilities to the EBS,

Necessity for Dispatch of Japanese Engineers

In order to complete the planned substation construction as well as expansion work in a
short period of time, the careful coordination of all types of work will be essential given
their complexity, ranging from earth work and foundation work {o the installation of such
substation equipment as transformers and switchgear panels. As most of the different work
will be simulianeously conducted, it is essential that a site manager who is capable of
controlling and guiding all the work in an integral manner be dispaiched from Japan to
ensure work progress, quality and safety.

As most installation work for substation and transmission and distribution lines in
Suriname has long been conducted only by the EBS as described later in 3.1.2-(1), private
construction companies in Suriname have few skilled workers who are also conversant
with the installation, testing and adjustment of substation equipment. Even in the case of
the staff’ of the EBS, it may be possible that they do not fully understand the latest
technologies while having mastered more conventional technologies. It will, therefore, be
necessary for the manufacturers of the substation equipment to dispatch experts to
Suriname to supervise the installation, testing and adjustment of the said equipment and to
transfer operation and maintenance techniques.

3.1.2 Implementation Conditions

¢}

State of Construction Industry in Suriname and Technology Transfer

No large construction work, such as office building construction work, is being conducted
in Suriname, even in its capital of Paramaribo, except for the Suriname River Bridge
construction work, reflecting the sluggish state of the national economy in recent years. As
aresult, each of the several general construction companies based in the capital region only
employs some 200 workers, including approximately 10 engineers.
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(2)

The number of construction works is even smaller in the Commewijne and Saramacca
Districts, i.¢. the Project Arca, and infrastructure development has been long delaycd.
Consequently, no local conslruction company exists, making reliance on a construction
company in Paramaribo necessary lo conduct the civil and building work for the Project.
Accordingly, it will be necessary for the impiemén_talion plan to take the transportation
method of the construction equipment and materials from the capital and the introduction
of the necessary facilities for the site offices into careful consideration.

Installation work for substation equipment has so far been directly conducted by the EBS
in many cases. As a result, there is no private company with the high technical capability
and speciatist expertise requiréd for the installation, test operation and adjustment of
substation equipment. The dispatch of Japanese engineers is, therefore, desirable to
supervise the substation equipment installation work under the Project. During the
equipment installation period, technology transfer to Surinamese engincersftechnicians witl
be made by means of OJT, using the presence of the Japanese engincers on site.

Use of Local Equipment and Materials

In planning the construction work plan, emphasis will be placed on the maximum use of
locally available equipment and materials. As it is possible to procure aggregate, cement,
reinforcing bars, etc., for civil and building work in Suriname, these will be procured for
the building, exterior and foundation work under the Project. In comparison, in regard to
equipment and materials for substation and transmission and distribution lines, not only
such main equipment as switchgear panels and transformers but also such auxiliary
equipment as structural steel, cables and insulators are not manufactured domestically,
making their import from Japan and/or a third country necessary.

3.1.3 Scope of Work

There is a division of work to be conducted by the Japanese side and Suriname side under the
Project. The Japanese side wilt be responsible for procurement, instaliation, testing, adjustment
and the necessary civil and building work for the new substations to be constructed by the
Japanese side.

In the case of existing Substations B and D where an additional switchgear panel, etc. will be
installed, the Japanese side will conduct the installation work, including the procurement,
testing and adjustment of equipment, while the Suriname side will be responsible for the
expansion of buildings, change of fittings and fixtures, etc.



For the 33 kV transmission line and 12.6 kV distribution line construction work, the Japanese
side will procure the main cquipment and materials white the Suriname side will conduct the
installation work, including the procurement of electric poles (wooden poles). In the case of
low voltage distribution lines, the Suriname side will be entirely responsible for the procurement
of the necessary wires and cables, cable accessories, arresters, poles, insulators, watt-hour
melers, etc. and for their installation.

Table 3-1-1 shows the detaited division of work between the Japanese and Suriname sides.
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Table 3-1-1

Division of Work Between Japanese and Suriname Sides

Work Ttem . Procwrement | Instaltation Remarks
jgggn Surinanic. Japan Susinanie
1. Construction of New La Palx Subsiation
(1} 3M12.6 kV transformer (10 MVA) O 0
(2) 3 kV switchgear panel O 0
(3) 12.6 kV switchgear pancl O O Tncluding SCADA interface cubicle
(4) DC supply system . O &)
(5) Remote control and protection panel O O
(6) Equipment and materials required for @] O
coninection of (1) through (5) above
(7} Civil engineering, foundation and O O Premises only, including
exterior work required For (1) through outdoor lighting
(5)above .
{8} Control building O O Existing building
(9) Building services for (8) above (Bighting, 8] O Including water supply,
air-conditioning, plumbing, ete} drainage, seplic tanks, elc,
(10} 33 kV underground transmission cable G @] Upte connection point with
: overhéad line
{11} 12.6 XV underground distribution cable O O Upto conneclion point with
. . overhead line
(12) Spare paris, testing equipment and 0] O Spare pasts: one year's supply
installation/inaintenance manuals (to keep)
(13} On-site testing before handing over O O
: (to conduct)
(14) QJr O O
i B ) {to conduct)
(15) Construction of perimeter fence, gate ) O
and access road ; R .
2. Construction of New Sidod admcg Subslatlon
(1) 33/12.6 KV transformer (10 MVA) ) O
(2) 33XkV switchgear panel O (@)
(3) 12,6 kV switchgear panel O @]
(4) DC supply system O 0
(3} Remote control and protectlon panel O O
{6) Equipment and malerials required for O Q
connection of (1) through (5) above _
{7y Civil engineering, foundation and O O Premises only, including
exterior work required for (1) through outdoor Hghting
{5) above
(8) Conlrol building @] O .
(9} DBuilding services for (8) above (hghtmg, O O Including water supply,
aif-conditioning, plumbing, ete.) drainage, seplic tanks, et
(10) 33 kV aunderground transmission cable O O Upto connection point with
ovethead line
(11) 12.6 kV underground distribution cable Q O Upto connection point with
overhead line
{12) Spare parts, testing equipment and O O Spare paris: one year's supply
installation/maintenance manuals {to keep)
(13) On-site testing before handing over ] O
(to conduct)
(14) OJT O
{to conduct)
{15} Construction of perimeter fence, gate, O O
access road
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Work Rem

Japan

o Procurement |
I Surinamns

@213

‘ japan

Installation_____
Suiiname |

Remarks

3. Expansion of Substation B
(1} 33KV switchgear pancl
(2) DC supply system

(3) Remote control and protection pancl

)

existing switchgear panel
(5
{6) Remodelling of existing building
(inctuding equipment foundations,
cables trenches and fixtures)
Spare pasts, testing equipment and
installation/maintenancs manuals
(8) One-site testing before handing over

{7

Equipment and materials required for
(1) through {3) and for connection with

33 kV underground Uansnﬁssion cable

O

2000

o
(to conduct) |

e e ——— —

(to keep)

Upto connection point with 33
kV overhead transmission line
Incloding replacement of
equipment delivery door

Spare parts: one year's supply

4. Expansion of Substation D
1)
)
3
4)

33 kV switchgear panel
DC supply system ‘
Remote control and protection panel

exisling swilchgear panel
3
(6) Remodelling of existing building
{replacement of equipment delivery
door)
Spare parts, testing’equipment and
installation/maintenance manuals
One-site festing before handing over

0
(3}

Bquipment and materials required for
(1) through {3} and for connection with

33 KV underground transmission cable

00C0

O

| {(to conduct)

Qo0oQC

&

O

(0]
(o keep)

5. Construction of 33 KV Transmission Line

S

Upto conneclion point with 33
kV overhead transmission line

Spare parts; one year's supply

(1) ACSR, grounding cable, arresters,
insulators, metal anns, fixing metal-
ware and acvessories

Electric poles (wooden)

Eleetric poles (steel)

(2)
&)

189
(3}

(6)

Cables for Suriname River Bridge
Cable Hunger for Suriname River
Bridge

(ubing, terminal treatment materials,
eic)

Civil engineering work (foundation,
excavalion, refilling work, etc.)
Installation/maintenance manuals

8]
&)
&)

tools

Underground cable (including protective

Testing and adjustment equipment and

co

ofe

0

O
(to leam)

(to conduct)

Angle poles, section poles and
dead end poles only
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Work Item . Pocwrement | Installaten Remarks
] _ . : _ Japan Suripame Japan [ Suriname ) .
&6, Construction of §2.6 XV Distribution Lia¢
(1) ACSR, pole-mounted transformers, O O O Some of the pole-mouinted
arresters, insulators, fused cutowl transforiners will be procured
switches, metal anms, fixing metal-ware by Suriname side.
and aceessorics
(2) Blectric poles (wooden) O O
(3) Underwater cable (including protective O O
tubing and terminal lreatment materialsy
(4) Bquipment and materials for undenwater O O Q * Barge, crang, winch, ete.
cabling wotk ’
{5) Underground cable (including protective O O
tubing, terminal treatiment materials,
cle) _
(6) Civil engincering work (foundation, O @]
excavalion, refilling work, elc.)
{7 Installation/naintenance manuals O O
(to learm)
(8) Testing and adjustment equipment and O
| tools i A{teconduct) | )
7. Construction of Low Yeltage Distribution Linc
(1) Cables, distribution pancls, cable O O
accessorics, insulaters, WHMs and
metal-ware
{2} Procurement of wooden poles O O
(3) Instaltation of members and equipment O O
and wiring wotk :
{4) Procuremnent of spare parts O 0

Note: O indicales the responsible side for the work/procurement concerned.

314 Work Supervisibn by the Consultant

The consultant will organize a consistent project team to conduct the detailed design and work
supetvision to ensure the smooth implementation of the Project, taking the objectives of the
basic design into consideration, based on Japan’s grant aid scheme. Given the 'dispersion of the
four substation sites over a wide area and the planned parallel implementation of civil and
building works and substation equipment instaflation work by the Japanese side, the consultant
will appoint one full-time civil engineer and one building engineer during the civil and building
works period and two electrical engineers during the substation equipment installation work
period to conduct schedule control, quality control and safety control. In addition, the
consultant will dispatch other engineers in line with the progress of the equipment instaltation,
test operation and adjustment and completion testing, etc. to supervise the relevant work
conducted by the equipment supplier.
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Furthermore, the consultant will assign Japanesc experis to witness the factory testing and pre-
shipment tesling of equipment to be manufactured in Japan so that any equipment problems
after the arrival of the equipment in Suriname can be prevented in advance.

(1) Basic Principles for Work Supervision

The basic principles for the consultant to exccute its assignéd work are supervision of the
work progress to ensure completion within the set schedule, to ensure the quality specified
in the contract and to supervise the equipment supplier so that the site work is safely
conducted. Important points to note for the work supervision are described below.

1) Schedule Control

The implementation schedule planned at the time of concluding the equipment supply
contract and the actual state of progress will be compared every month or every week
to ensure that the equipment supplier complies with the date of handing over specified
in the contract. If any detay of the work is anticipated, the consultant will issue a
warning to the contractor and will request that the contractor implement measures to
improve the situation so that the work is completed within the contracted period. The
above comparison will mainly be conducted for the following items.

M Quantity of work completed (quantity of equipment manufacture completed at
the factory and quantity of completed civil and building works on site)

@ Quantity of equipment and materials delivered (substation, transmission and
distribution equipment, and civil and building equipment)

@ State of temporary work and preparation of construction machinery

@ Actua! number of engincers, skilled workers and labourers and their ratios
compared to the original plan

2) Quality and Specification Control

The consultant will carry out the items tisted below to ensure that the equipment and
materials manufactured, delivery and installed and that the facilities constructed meet
the quality and specifications demanded by the contract. If there is any doubt in regard
to their satisfactory quality or specifications, the consultant will immediately request
the equipment supplier to rectify, alter or improve the situation.

{D Checking of shop drawings and specifications of equipment and materials
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@ Witnessing of factory inspection of equipment and materials or checking of
factory inspection results

@ Checking of equipmient installation drawings and instructions

@ Checking of manuals on test operation, adjustment, testing and inspection of
equipment

® Supervision of equipment installation work and witnessing of test operation,
adjustment, testing and inspection

@ Checking of civil and building construction drawings and product fabrication
drawings; and checking of completed civil and buildings and products against
original drawings

3) Safety Control

The consultant will conduct work supervision to prevent site accidents involving site
workers and/or third persons during the construction period in consultation and
cooperation with the site representative(s) of the equipment supplier. The following
points should be carefully noted regarding safety control on site.

@ Enforcement of safety control rules and appointment of a safety control manager

@ Prevention of accidents by means of regular inspection of construction equipment
and machinery

(@ Clear instruction of travelting routes for work-related vehicles and construction
machinery and strict enforcement of slow driving on site

@ Enforcement of welfare measures and days-off for workers

(2) Project Implementation System

The relationship between those invotved in the implementation of the Project, including the
work supervision stage, is shown in Fig. 3-1-1,

~99 _



{ Government of Japan J4 et N Government of Suriname

—

EBS
= Approval of Detailed Design
* Approval of Tender Bocuments
* Verification of Agreements : . .
Consultancy Agrecment® Equipment Supply Contract

* Receipt of Reports on Work
Progicss, cte.

Work Supervision N A
Japanese Consultant < pent »| Tapancse Equipment Supplier
+ Preparation of Detailed Design * Progurginent of Fquipment
Drawings ‘

. + Installation of Equipment
» Preparation of Tender

*» Transportation of Equipment
Documents

« Site Testing and Handing-Over

= Acting as Tender Agent « OJT

« Implementation of Work
Supervision

Note: The consultancy agreemient and the equipment supply contract must be cedifted by the
Governnient of Japan.

Fig. 3-1-1  Project Implementation System

(3) Supervisory Engineers Dispatched by the Equipment Supplier

In conducting the equipment installation work as well as the necessary civil and building
work at the new La Paix and Sidodadiweg Substations and existing Substations B and D,
the equipment supplier will procure and deliver the transmission equipment and materials
and will use a local construction cdmpany as a subcontractor. As it will be necessary for
the subcontractor to fully understand the contents of the subcontracting agreement
regarding the work schedule, work quality and compliance with the speciﬁcéﬁdns and
safety measures, the equipment supplier will dispatch Japanese engineers with experience
of overseas work simitar to that under the Project 1o guide/educate the subcontractor.

Given the scale and contents of the planned substation construction work under the

Project, it is desirable that the equipment supplier dispatch at least those engineers listed in
Table 3-1-2 for full-time assignment on site.
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Table 3-1-2

N ]"'—'_

Type of Engincer No.{ - Assigned Work Assignment Period

Engincers Dispatched by the Equipment Supplicr

Overall work management; consaltation and -
coordination with related ofganizations, oblaining
Sitc Manager 1 jof nccessary permils, elc.; OYY supervision, Entire construction period
cquipment procuremeat and control; customns
clearance; persennel control; accounting

Relevant équipment

Elcctrical Engineer (A) |t |Installation supcrvision of transformers instaliation period

Instatlation supervision of switchgear panels, Relevant cquipment
cabling, cic. _ installation period

Electrical Engincer (B) | 2

Supervision of civil engineering and building
work, including foundation work for transforming
&quipment :

Civil and/or building 2
Engincers

Relevant civil and boilding
work peried

Testing and Adjustment |

Engincers Testing and adjustment Relevant work period

3.1.5 Equipment and Materials Procurement Plan

The substation, transmission and distdibution equipment to be procured and installed under the
Peoject is not manufactured in Suriname and transformers, switchgear panels, conductors,
insulators, etc., are all imported from such Eurobean countries as the Netherlands, Belgium and
Italy as well as from other countries because of the funding background of various projects.
Few manufacturers, however, have agents in Suriname to provide after-services in connection
with breakdown repair and spare parts supply, making it necessary for Suﬁname'operators to
directly place orders to overseas equipment manufacturers.

As far as the materials for civil and building work are concerned, locally produced aggregate,
cement and timber and imported reinforcing bars and paint are readily available in the domestic
market and can, therefore, be procured in Suriname. In cont'rast, it will be necessary to newly
import structural steel, finishing materials, etc., as in the case of the substation and distributton
equipment.

As 50 ton class cranes and trailers can be leased locally, no problems are aniicipated in regard
to equipment installation and transportation in connection with the planned
construction/expansion of substations and overhead transmission and distribution lines under
the Project.

Given the above situation, the required equipment and materials for the Project will be procured
in the following manner.
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(1)

@)

Tiquipment and Materials for Local Procurement

Wooden poles, cement; sand, concrete aggregate, concrete blocks, bricks, reinforcing
bars, paint, timber, peteol, diesel oil, small vehicles, crane; trailer, other equipment and
materials for temporary work '

Equipment and Materials to be Procured from Japan
1) Substation Equipment and Materials

Transformers, 33 kV and 12.6 XV switchgear panels, remote control and protection
panels, DC supply systems, testing/inspection equipment, ctc.

2) Teansmission and Distribution Equipment and Matesials (Japanese Portion}

Conductors, Cables, underwater cables with accessories, underground cables, steel
poles, pole-mounted transformers, insulators; arresters, ¢tc.

For the transportalion'of the products procured' from Japan, an adequate packaging
method will be employed to ensure safe transportation during the long maritime voyage,
landing at the port, land transportation to the project sites and storage at the project sites.
Port Paramaribo appears to be the most appropriate port of landmg as its major
!Oadmg/unfoadmg facilities are suitable for the landing of the equlpment 1o be procured
under the Project. The road for inland transportauon of some 40 km in length between

“Port Paramaribo and the Sldodadnweg Substation site which is the furthest project site is

currently used as a trunk road. Even though the paving conditions of some sections are not
very satisfactory, large trailers can use this road with cautious driving. It usually takes upto
one month for imported goods to undergo the customs c!earance process at Porl
Paramaribo and, therefore, the equipment supplier should prepare the necessary
documentation in advance in order to minimise the length of this process to comply with
the ptanned project implementation schedule with the cooperation of the EBS.

‘The road transportation of the underwater cable may prove difficult because of the total
weights involved, i.e. some 30 tons of 12.6 kV cable with cable drums. Port Paramaribo
will, therefore, be designated as the handing over pdint and the underwater cable will be
unloaded at Port Paramaribo using a crane on board the trangponatioﬁ'vessel from Japan.
The Suriname side will then Yoad the underwater cable in question onto a barge (to be
arranged by the Suriname side) using the crane at Port Paramaribo.
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3.1.6 Implementation Schedule

The project implementation schedute shown in Fig. 3-1-2 is suggested based on Japan’s grani

aid cooperation scheme.

Month| 1 2 3 4 5 6 7 3 9 TV RN & T IS 0 I L I © O
% P Fied suney)
% {Work in Japan}
g (Ficld Confirmation) (Total: 3 months)
—
.§ (Preparation of Shop Drawings; Oblaining of Approvals)
g [ (Manufaciure of Equipment)
o]
3
‘é (Transporiation)
E (Civil & building works a
by Equipment Installation)
b=
§ (Testing, Adjustment and Handing-Over)
El
g (T ?tal: llI.S m0n||hs)

nd

- Site Work l: Work in Japan

Fig. 3-1-2  Project Implementation Schedule

3.1.7 Obligations of Recipient Country

In the course of the implementation of the Project, the Government of Suriname will be
responsible for conducting the following work or providing the following items in addition to

the scope of work for the Suriname side described in 3.1.3.

(1) To provide necessary data and information for the Project.

(2) To secure and provide cleared embanked and levelled land as well as access roads for the

new substations prior to the commencement of the construction work under the Project.
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)

(4)

(%)

%

9

®

&)

To ensure speedy unloading, customs clearance and tax exemplion of the goods for the

Project at the port and/or airport of disembarkation and internal transporlation in the
Republic of Suriname.

'To accord Japanese nationals whose services may be sequired in connection with the
supply of products and services under the verified contracts such facilities as may be

necessary for their entry into the Republic of Suriname and stay therein for the
performance of their work.

‘To exempt Japanese nationals from customs dulies, internal taxes and other fiscal levies
which may be imposed in the Republic of Suriname with respect to the supply of the
products and services under the verified contracts.

To bear commissions to a Japanese bank for banking services based on the banking
arrangements.

To bear all expenses other than those to be borne by the Grant Aid necessary for the
execution of the Project.

To provide proper arrangements for the constructionfinstallation work, such as water
supply, electricity and drainage, etc., if necessary.

To assign exclusive counterpart engineers and technicians for the Project in order to
transfer operation and maintenance techniques under the Project and to witness and

confirm the construction/installation work and quality of equipment and materials when
inspection is conducted.

{10) To take necessary measures and responsibility for the stoppage of electricity during the

construction/installation period if necessary.

(11} To construct and 1o connect the cables supplied by Japanese grant aid for the incoming and

outgoing feeders for the substations to be constructed under the Project.

(12) To use and maintain properly and effectively all equipment and materials provided under

the Japan’s Grant Aid.

(13) To construct incidental outdoor facilities, boundary fence and entrance gate at the new

substations by the completion of the Project.
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(14) To install the equipment and materials for the transmission and distribution networks
supplied under the Project in accordance with the proper implementation schedule to meet
the requirement of Japan’s Grant Aid scheme,

(15) To ‘provide proper disposal places for excavated soil, waste water and oil discharged
during the implementation period.

3.2 Operation and Maintenance Plan

(1) Basic Conéept

The proper operation and maintenance (O & M) of the substatmn transmission and
distribution equipment and the preservation of a proper working environment are essential
to achieve the improved reliability of the clectricity supply system to provide stable
electricity supply services for consumers in the Project Area. Therefore, in order to do,
appropriate preventive maintenance aimed at reducing the accident sate and improving the
reliability, safety and efficiency of the substation, transmission and distribution equipment
is hig'hly' desirable to ensure a stable electricity supply for consumers in the Project Area.
Fig. 3-2-1 shows the basic concept of maintenance.

Appropriate Maintenance of Substation, Transmission and

Distribution Equipment
[ . |
Improved Reliability Improved Safety Tmproved Efficiency

« Improved guality of electricify * Protection from natural + Improved maintcnance
« Prevention of accidents disasters efliciency
+ Minimisation of accident * Protection from human error | * Improved work efficiency

damage
« Speedy rehabilitation of accident

damage
+ Prevention of secular

deterioration

Fig. 3-2-1 Basic Concept of Substation, Transmission and Distribution Equipment Maintenance

Based on the basic maintenance concept described above, the maintenance emphasis for
the procured and installed equipment and constructed facilities under the Project should be
placed on preventive maintenance which should then be conducted without fail.
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The implementation of OJT on the operation and maintenance of the substation equipment
is planned by engineers to be dispatched by the Japanese equipment supplier during the
installation work and testing and adjustment work periods. The EBS is, thercfore,
expected to conduct maintenance work after the commencement of actual operation using
the operation and maintenance skills acquired through OJT, bearing the basic issues
described above in mind.

Regular Inspection Items
1) Regular Inspection of Substation Equipment

The standard regular inspection items for the substation equipment to be procured and
installed under the Project are shown in Table 3-2-1. As the table shows, inspection of
the substation equipment is classified as (D “patrolling inspeciion” which is
conducted daily using human senses to check any abnormal heating and sound, etc. of
the equipment, & “standard inspection” to check items beyond the daily patrolling
inspection, including the fastening conditions of bolts, etc. of the equipment and the
cleanliness of or damage to such loaded sections as the surface of insulated items, etc.
and @ “detailed inspection” to check the proper functioning of the interlocking
mechanism between equipment and other mechanisms.

Standard inspections are conducted every one or two years while detailed inspections
are conducted approximately every four years,

The regular replacement of certain parts at the time of either standard inspection or
detailed inspection based on the characteristics as well as frequency of use of such
parls is desirable. These include the fuses, measuring instruments and relays, etc.
installed inside the switchgear panels and others which are liable to performance
deterioration, including the insulation performance, abrasion of the contact points and
changes of the characteristics.
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Table 3-2-1  Regular Inspection Items for Standard Substation, Transmission and
Distribution Equipment and Materials
Subjoct Inspcét ion Jtem (Method) ﬁ:":;gg:izﬁ lﬁim?igin h[]);l;géifgn
Switchgear indicator and indicationlight _(_3_ B O N 7”A..
| Abnormal sound or odour o 7 c 1 O ~
_ Thermal discolouration of terminals B o o o
1(2)3?11 é);\l:cnt Cracks, damage or staining of bushing and insulator O O -
Rust on casings and frames B O Q B
Abnornial temperature (thennomcier) O 0O -
3 Fastening of bushing (erminals (nechanical check) O O o
Pressure gauge indication 0O O o
Counter indication _ ¢ | o
| Condensation and damagge inside console and panels o | O
State of oil supply and cleaning N O B
_ ~ |Fastening of cable terminals o . L o | o B i o
Operating State of switchgear indication O O
Apparatus and — ; -
Control Panel {Aif leakage and oil feakage . ..o 1 ©
' Pressure before and after operation (air pressure, cl¢.) O O
Wbrkiné of instruments O | O
Rust, deformation and/or damage tosprings O O 1 o
Abnormality of fastening pins O O
Auxiliary switchgear and relays O O
Measurement of insulation resistance ) O O
Measurement/ | Measurement of contact resistance o
Testing {Breaking of heater cable ~ |1 O O
Testing of relay fanction O O

2) Regular Inspection of Transmission/Distribution Lines

One of the most important consumer services is the maintenance of transmission/

distribution lines by means detecting breakdowns and damage through regular

patrolling and immediate repair. In addition, if shost-circuiting or any other accident is

envisaged due to the contact of a tree, etc. with a transmission/distribution line, it is

essential to take preventive measures, including the felling of the tree. The major

check items for patrolting inspection are listed below.

® e e e

Breakdown of conductors
Damage to insulators
Contact between conductors and trees

Damage to poles
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® Straightness of poles
@ Conditions of pole-mounted transformers
(D Abnormal temperature increase of pole-mounted transformers

Operational status of circuit switches

Maintenance Cost

The Electrical Operations Department, Electricity division of the EBS will be responsible
for the operation and maintenance of the La Paix Substation, Sidodadiweg Substation, 33
kV transmission line and 12.6 kV distribution line for which equipment and materials will
be newly installed under the Project following the commencement of their operation. As
this division has already enough operation and maintenance staff, it will be unnecessary to
recruit new staff following the implementation of the Project.

The substation equipment to be installed is basically maintenance-free and no regular
replacement will be required except for some items (for example, silica gel for the
transformer, etc.) However, the spare paris described in (4) below will be required in
preparation for unexpected breakdowns. Consequently, it will be necessary for the
Suriname side to make the necessary budgetary appropriation, approximately 1.5 million
yen a year, for the smooth implementation of the operation and maintenance of the

' equipment in question.

Spare Parts Procurement Plan

The spare parts for the substation, transmission and distribution equipment are classified as
standard accessories requiring regular replacement depending on the state of deterioration
and renewal parts required for such emergencies as accidents and breakdowns. It will be
necessary for the Suriname side to purchase these spare parts in line with the regular
inspection cycle described in (2) above. One year’s supply of spare parts and maintenance
tools will be procured under the Project as listed in Table 3-2-2. By the end of the first year
after the completion of the Project, it will be necessary for the EBS to secure the necessary
budget for the purchase of additional spare parts from the second year onwards.
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Table 3-2-2

Spare Paris for Substation

No.

Spare Parts and Maintenance Tools to be Procured Under the Project

Lo Part item Description 'ty | Unit
i Por Main transformer ek oAy
(1] 33%Vbushing — R _|.2 [ Nos
(2)} 12.6kV bushing . _ S — 2 | Nos.
(W] Silica gel forbreather ) _{00p o N 2 sets
()| Buchholz relay T R B |2 pes
__(3)| Dialtype lhermomelcr o _ 2 ] pes
_ (6] Dial type oil level gauge e _ |2 | ess
(7}] Gasket for normal mamtcnancc o } N 12 | oscs
2. {For Melal-enc!oscd t) pe switchgear (33KY & 12,6kV) I R
(1)i Closingcoilof VCB - |For 33kV switchgear i |4 | pes.
_ {2 Tripcoil of VCB L For 33kV swilchgear . 1 | pes_
{3 Ciosing coil of VCB _ L For 12.6kV switchgear 2 | pes.
(] Trip coil of VCB For 12.6kV switchgear 2 | pes
_(5)] EBarth switch B [ Only 1 phase, 33kV switchgear 2 | pes
(6)| Earth switch |Only 1 phasg, 12.6kV switchgear 2 g pes
_(7)|_Disconnecting switch ~ {For dual bus bars of 33kV switchgear 1 | pe
3. {For Controt and Protection Panel (CPP) {33kV & 12.6kV)
(1}| Ammeler (scale 0 1o 200/100A) With demand pointer, for 33kVCPP | 2 | pes
(2)] Ammneter (scale O'to 400/200A) [ With demand pointer, for 33kV CPP 2 | pes
| (3)] Ammeter (scale 0 to 600A) - _ With demand pointer, for 12.6kVCPP | 2 | pes
()] Ammeter (scale 0 to 300/} SOA) With demand pointer, for 12.6kV CPP 2 pcs
- (53| Watthour meter n _[For 33kV CPP. 2 | pes
(6)| Watthour meter B For i26kVCPP 2 | pes
- (D]_Active power meter For 33kV.CPP 2 | pes
(8)] Active power mieter For 12.6kV CPP o 2 ! opes
- {9)] Reaclive power meler __ {For33kv CPP 2 | pes
(10)| Reactive power meter R For 12.6kV cPr _ 2 pes
{11)| Voltmeter (scale 0 to 45k\/) For 33KV CPP _ 2 pcs
(12)] Voltmeter {scale 0 to 15kV) For 12.6kV CPP N o 2 pcs
(13)] Overcureent relay (S1&51H) Unit only, common use 2 pes
(14)| Overcurrent ground relay (51G) _|Unit only, common use - 12 ] pes
'(15)] Distance relay (21) _, For 33kV CPP 2 | pes
(16) | - Reclosing relay (79) | Common use 2 Pes
(17)] Differential relay (87) Unit only, for 33kV CPP 2 | s
{18)]| Voltage relay (61V) Unit only, common use 2 | pes |
{19)| Automatic voltage regulating relay (AVR) Unit only, for 12.6kV CPP 2 | pes |
(20)] Auxitiary relay (various) Commwoh use o 12 | sels
| {21)] Change-over switch (vanous) | Common use 4 sets
{22)1 Control switch (various) B Commonuse 4 | sets
{23}| Indicalion lamp (various) Commonuse . 4 sets
(24)| Power & Protection Fuse Link (various) {Common use 2 | sels
(25)j Chart paper of recorder _ For 1 year operation 4| sets
(26)| Ink of recorder For | year operation 4 | seis
(27){ Fluorescent Lamp for Panel Common use 2 pes
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Maintenance Tool List

No. Descriptions Specilications Q'ty | Unit
| |<For Main Transformers> ~
1| Vacuum oit purifier with vacuum | Qutdoor use, self containes type, 1000l iters/hour 1 sct
qewmp S -
2| Oil storage tank Outdoor use, steel tank, 1500liters - 1 sel
o i (for main trans. Insulation oil) I o
3| Oil tester Poriable type, 0~-60kV, 0.5kVA 1| st
L ) __ |{for main trans, Insulation oil)} 1
4| AC diclectric tester sct | Equipment composition as follow 1oy sel
{1} Testing transformer Qutdoor use, pn 220-440V, sec.: 50KV o
(2) Inductive voltage Qutdoor use, pri.: 220V, scc.c HOV,
regulator(VR) Ling capacity: 20kVA -
|3 Control board for IVR | Outdoor use, sclf standing type I e
310l jack |Manuat operation, 30tons 4 pes
6| Oil jack Manual opcration, 10tons 4 pcs
“NWinch Handy type, Capacity: 3ton with wire rope | 1 set
8| Wircrope - Dia.l4mm x 2.5m 4 pes
<For Protection Relays> . L _
9] Slide transformer o 3phase, 60Hz 220V, cutput: 0OV 10A 13 scl
10 Smgie phase refay test set Portable type, 1 set
{for Protection relays) Adjustable amp: 0~50A
o ) Adjustable voltage: 0~300V 4 S
11| Three phase relay lest set Portable type, 1 set
(for protection retay 87) Adjustable voltage: 0~260V
L _ Adjustable angle: 0~360deg ]
121 AC V-A meter Portable type, range: 0~750V, 0~50mV, 0~30A | S I .
13|DC V-A meler Porlable type, range: (~100V, 0~300mA 1 P
<For HV/LY Cablcs> o .*
*14| DC diclectric tester set For 33kV cable - 1 set
L 3 | Outdoor vse, output voltage: min. 100KY,
*15 | Hydraulic compression terminal | Hand-operate type, 30tons 1 set
maching with dice, for HV cables 1.
| *16| Hydraulic termination tools 14~100mm’, with dice, for LV cables 1 set
#17{Cable cutler Hand operation type, cable size: diameter 1 set
77777 . 50mm, for LV cables
| <For Substations> I ‘ L
18| Universal circuit tester Analogue (ype 1 e
DCV: max. 1000V, DCA: max. 30mA
s B | ACV: max, 1000V, OHM: min. 1Q
19| Phase rotation meter _ Portable type, voltage: 100480V 1 P
*20 | Voltage detector Portable type with lamp and sound, i Pc
N L AC 3~36kV N
21| Insulation tester 300V Portable type, : S00VDC/I00MR 1 pc
22 Insulation {ester 1000V Portable type, 1000VDC/2000M Q 1 | pe
23| Barth resistance tester Pertable type, PC baltesy use 1 Pe_ |
24| Digital multi-meter LED indicator, handy type 1 pe
DC(V): 0~1000V, DC{A): 0~10mA
AC(V): 0~1000V, AC(A): 0~10A
) OHM 0~20M R
251 Clip-on meter Handy type, AC(A). 0~1500A 1 Pc
26 | Electrician hand tool set General set with case 5 | sets
271 Guard fence i Pipe frame, 1.8 x 1.8m 10 pes ]
28] Panger Plate Aluminum, 100 x 300 x (Smm 5 p<s

Note: [tems marked with * shall be used for both substation and transmission/distribution tings,
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| CHAPTER 4
PROJECT EVALUATION AND RECOMMENDATIONS

41 Project Effects

Suriname has a population of approximately 430,000 (1997 statistics), most of which live on
the fertile plains in the north.'_ Some 228,000 people, half of the total population, living in the
capital, Paramaribo. While there is still continuous migration to the capital region, the slow
progress of social infrastructure development due to the budgetary shortfall of the Government

of Suriname has prevented improvement of the local standard of living and industrial
development.

The electricity sector in Suriname is run by the EBS. While the EBS supplies electricity to
residential areas in the capital region as well as to local areas, there is no national transmission
grid.

In regard to the transmission and distribution grid in and around Paramaribo, the development
of trunk 33 kV transmission lines to meet the demand in the ever expanding distribution arca
caused by the population increase in the capital region has been much delayed. At br’esem, while
suburban Paramaribo arcas in the Saramacca District and Commewijne District (Project Arca)
receive power via 12.6 kV distribution lines crossing Saramacca River and Suriname River
respectively, the long distribution distance causes a serious voltage drop. In addition, the
inadequate distribution capacity means unstable as well as uneconomical power supply to these
areas. Some parts of these districts are not even electrified, Under these circumstances, the EBS
hopes to construct new 33 kV transmission lines to these districts to create a consistent power
grid together with the existing 12.6 kV distcibution lines with a view to establishing an efficient
power supply system and ensuring a stable power supply to meet the demand.

The implementation of the Project will constitute part of the development of social
infrastructure which is essential for improvement of the living standard, stable operation of
social and public facilities and industrial development by means 'of promoting “the development
of agriculture and fisheries and the improvement of social infrastructure” which is a key policy
under the Multi-Annual Development Programme of the Government of Suriname. The
principal aims of the Project are the comstruction of 33 kV transmission and 12.6 kV
distribution lines to meet the power demand upto the year 2006 in order to promote local
electrification in liaison with the existing transmission and distribution grid with a view to
establishing an efficient power supply system. The number of people who will directly benefit
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from the Project is estimated to be some 24,000 in the Commewijne District and some 15,000
in the Saramacca District, totalling 39,000.

The operation and maintenance of the new facilities and equipment after completion of the
Project will be conducted by the EBS which is the sole power provider in Suriname and which
is rcsponsiblé for nationwide power transmission, distribution and transforming activities.
Judging from the transmission, distribution and substation equipment owned by the EBS and
the operation and maintenance conditions of the related facilities, staff members of the EBS
have suflicient technical capability in regard to the operation and maintenance of the new 33 kV
transmission and 12.6 kV distribution lines as well as the new substations, etc. and also
sufficient capability in regard to conducting the necessary equipment installation work, posing
no problems for the implementation of the Project. Moreover, no new staff recruitment will be
necessary as existing EBS staff members will conduct the operation and maintenance of the new
substations and transmission/distribution lines to be constructed under the Project.

Among the equipment to be procured under the Project, the transformers have the strongest
implications vis-a-vis the environment. However, their impacts on neighbouring communities
will be minimised by environmental measures to deal with waste oil, noise, etc. which will be
implemented under the Project.

Based on the above evaluation results, the Project is deemed suitable for implementation with
grant aid provided by the Government of Japan because of its significant effects.
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4.2 Recommendations

As the Project is expected to achieve the significant effects described in 4.1 above as well as 10
positive contribute to the BHN of local people living in the Project Area, the appropriatencss of
implemenling the Project with Japan’s gramt aid is positively confirmed. Moreover, the
Suriname side is deemed to have suflicient manpower and funding capability to operate and
naintain the equipment and facilities provided under the Project. However, it is judged that the
Project can be more smoothly and effectively implemented with the improvement of the
following points.

(M

2)

3

“

The Surinamese side should form construction teams and prepare the installation plan,
personnel plan and equipment and materials procurement plan (including the purchase of
wooden poles) to ensure the smooth progress of its own work to install the equipment and
materials for the 33 kV transmission lines in line with the work schedule of the Japanese
side for the procurement and installation of the substation equipment under the Project.

Under the Project, pole-mounted distribution transformers wilt be instalied along the new
distribution tines as well as parts of the existing distribution lines in the Project Area to
meet the power demand upto the year 2006, The Suriname side must periodically review
the power demand in regard to not enly inadequate power supply in areas served by the
existing distribution grid but also the likely demand increase after 2006, formulate a plan
for the installation of additional pole-mounted transformers after the completion of the
Project and appropriate the necessary budget for the procurement of new equipment.

A1though an electricity supply system for consumers in the Project Area will be established
under the Project, it will be necessary for the Suriname side to review the transmission and
distribution grid in view of the expansion of areas requiring power supply in the future in
order to improve the local standard of living and to narrow the gap in living infrastructure
between different areas.

It will be necessary for the Suriname side to promote a plan to expand the generating
facilities, including the purchase of power from SURALCO, by means of prepaﬁng an
appropriate power demand forecast from time to time to prevent a power supply shoné.ge,
taking the increase trend of new power demand as well as the existing load follovﬁng
extension of the transmission network into careful consideration.
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(5)

©

It will be necessary for the Suriname side to conduct regular patrols to implement
preventive maintenance, including the felling of irces atong the transmission and
distribution routes, in order to reduce the number of accidents involving transmission and
distribution lines to secure a stable power supply system.

It will be necessary for the Suriname side to install a watthour meter at all consumer
premises and to strictly conduct meter readings and billing in order to establish a fair
eleciricity charge collection system. In addition, it is also necessary for the Suriname side
(EBS) to constantly review the necd to maintain the electricity tariff at a reasonable level
to achicve financial independence, taking all operation cost including equipment
replacement cost, maintenance cost, etc. into consideration.
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