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TECHNICAL NOTES
ON THE BASIC DESIGN STUDY
ON
THE PROJECT FOR IMPROVEMENT OF WATER SUPPLY SYSTEM
IN BELGRADE :
IN THE REPUBLIC OF SERBIAAND MONTENEGRO

Based on the Minutes of Discussions (hereinafter referred to as “M/D”) on the Basic Design
Study on the Project for Improvement of Water Supply System in Belgrade (hereinafter referred
to as “the Project”) signed on 21* July 2004 between the Basic Design Study Team (hereinafter
referred to as "the Team") of Japan International Cooperation Agency (hereinafter referred to as
“JICA™) and Belgrade Waterworks and Sewerage (hereinafter referred to as “BVK™), of the
Government of the Republic of Serbia and Montenegro, the consultant members of the Team
had a series of discussions and conducted field surveys from 16™ July 2004 to 9® August 2004.

As a result of the discussions and the surveys, both sides confirmed the technical conditions
described as per the attached.

Belgrade, 9" August 2004

Jf\%%i //?4*(/&*/

Okaga Toshifunii ' ' - Viadénir Tausanovic

Chief Consultant, Managing Director,

Basic Design Study Team, Belgrade Waterworks and Sewerage,
Japan International Cooperation Agency The republic of Serbia and Montenegro
Japan
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ATTACHMENT
Both parties agreed upon and confirmed the following items.

1. Equipment Requested
Both parties confirmed that the equipment listed in Table 1 was updated taking the present
situation into comnsideration. The major points are as follows;
Tollowing item shall delete.
- Transformer —— from 14 to 0
- Flap valve for well equipment -——- from 100sets to Zsets
- Frequency inverter for distribution pump station --—from 53 panels to 28 panels
- Optical cable from 31.1km to Okm
- Control cubicle —— from 44 panels to 28panels.
Following item is added.
- Auxiliary equipment for SCADA system required for system configuration. The details
and specifications of the equipment are 1o be examined in the studies to be made in
Japan.

2. Priority List
The Team agreed the priority list prepared by BVK and scope of supply is to be examined in the
studies to be made in Japan as stipulated in M/D. Priority list is shown Table 2.

3. Scope of Work for Instaliation :
Both parties confirmed that the scope of work for installation was discussed as follows:
- Installation works for the equipment to be supplied from Japan are done by BVK
except for the equipment for SCADA system.
- Instaliation work for SCADA system including software is done by Japan side.
However, telecommunication system for SCADA system is done by BVK.
- All hardware and software for SCADA system are required to be tested by Japan side.
Detailed work demarcation for installation between Japan side and BVK is shown in Table 3.

4. Implementation Work Schedule

Based on the scope of work, BVK prepared implementation schedule shown in Table 4 for their

. works. The schedule is to be examined in the stodies as tota] implementation schedule of Tapan .
Grand Aid system to be made in Japan.

5. Basic Design
5-1 SCADA System
Both parties agreed to the system configuration for SCADA system shown in Table 5.

5-2 Distribution and Well Pump

Both parties agreed to the basic design conditions for distribution pump and well pump shown
in Table 6.
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: Table 1
BILL OF QUANTITY

ity I Hote
* Toem Ha. | _Equipment ., .. |Originat] M‘ﬁmﬂm
= & Motor) 49 40} S50
71— Irrserter & B 5502
M i foment B 8 £5-03
= [Valves 110 100 5504
100] 3 S504 defeted by BVK
59 8505
59 E1] S5-08
a7 97 S5-07
28} 28] 8508
53; EX) 5502
14 3 $5-08 {eut of Japan Grant Ald System
44 44 5595
55 5 5504
[ i i "5! 5 S5-4d
Terminal Equipment kw + sw 3 8506 required to carry aut data processing
T cacommunicotion etuiment CFSE - an 24 - 5517
Loﬂ SCADA (SCADA Server) 4 14 5510
i cfepiters 30ACA AN (1] 3! -0 irod o monitor operation dats for water distyihwtion at pump stetion
| o 0 : sare ae 2-10
Iti’ 0 same as 2-10
lﬁ-.’& Touch paned [i] same 3¢ 2-10
3 Weasuing Point Equipment (2B pofnts)
3~ Chiorine
e =
3 Terminal Equr fow +
s . -
uired to ids a5 same as cubicles for & o
1 g S5408 Dsleted by BVK
Active
5121 |SHDSL Layer 3 router 30 = 5509
uted? (1 aver 3 switch 4 4 §5-09
5-1-2-3 _[Laver 2 switch 1 M 3508 revised based on besic design
S-1—2-4 Pleda gopverter o Tt 3552 revised on basic design
(5~ LiL: transmisslon webyork B| £ £3-08 M
6. Loocal Control Center Bezanjia
it Domam Controlier server {sw + i) i] S5~10
B2 Server (sw +hw) 1 55-10
Em GEFS server H 55-19 [required to monitor operation data for weter distribution 2t LCC
5 Meower, SCACA EWI ] 1 3510 sxms ey 5‘
= [Frnter [1] 1 35-i0 sorme as 53
523 LPS [} i £8—-id ay B
1 1 5510
1 1 S5-10
1 1 5510
i) i §53-10 sEmb a5
] H £5-10 zame 25 G-
a i 58-16, sanme as 6
[r; ) £5-i0 same e

TA Eocal Control Center Bele Bode | i
e ZCAEA Ser.-ur‘s‘v Ay g}_ : ssme o3 -3
= s RS wogtag [1] ] as &
[+] 1 samy as 5
9 ! some o 8-
[] H same &y 6=

[] !
0| i
[} 1
o ] N
0 i
A gl rsan ., Yidoed backean sorver R e U
1 i) SS-10 not 3
2 1 58510 delehed server
k] 1 S5-10
o) 1 35-19 fred to interface T network
1] 1 £58-10 reuired to connect with telecommrication systam
3| 2 S50 Eelotnd ohe workstatinn znd sbded a 50 meh dspley to Facilitsto monftoring worlc
] 1 E8-16 same as B-2-F
1 pl provided by BVK
1 g §8-190 ided by BVK
nI 3 SS-10 fired to grint the da 3 ey
[ i 810 required to shutdown SGADA systes safely, under power failure
1 i 5512
1 1 §8-13
1 1 8512
5-1-4 Tigd GhrometogashdHPLE) 1 1 5512
G~)~5 lon Ghromato; =Ic 1 k] 5512
1-% 2 D001 1 1 $5-12
9-1~7 Glaseware Washer 1 1 8812
87 _ |Msorobiokogical |shoratory
S-2-1 (M ] 1 5512
S-2-2 Autoctave i 1 5812
9-2-3  |Glasswarn Washer with drving system 1 1 55-1
94 Chemical isborrtory{iaste watsr)
9-3- [Atomie Absortion 1 1 512
9-3-7 I_sas_cmg. PP, FID and ECD ] 1 §s-12
3-8 k2 0 ©C) 1 5512
Total
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/ET
$8-01 / SPECIFICATION OF Pumps & Motor e
Item No. Name of Station Q'ty capacity Head (m) Motox rpm
(1 /em Qutput (kW) priority
<< Well Equipment >>
1-1-01 |RW-6m 1 100 75 132 15060 2
1-1-02 |RW-2m 1 100 75 132 1500 2
1-1-03 [RW-8m 1 70 75 80 1500 2
1-1-04 |[RW-1m 1 100 75 132 15060 2
1-1-05 [RW-19/1 1 100 75 132 1500 2
1-1-06 [RW-20/1 1 100 75 132 1500 2
1-~1-07 [RW-20 i 35 75 45 3000 2
1-1-08 [RW-15/1 1 70 75 90 1500 2
1-1-09% |RW-14/1 1 35 75 45 3000 2
1-1-10 [RW-13/1 1 35 75 15 3000 2
1-1-11 [RW-11/1 1 70 75 90 1500 2
1-1-12 [RW-12/1 1 35 75 45 3000 2
1-1-13 [rw12/2 1 70 75 90 1500 2
i~-1-14 |[RW-3 1 35 75 45 3000 2
1-1-15 [RW-9 1 35 75 45 3000 2
1-1-16 |RW-7 1 35 75 45 3000 2
1-1-17 [RW22/1 1 130 75 160 3000 2
1-1-18 |RW~-2 1 100 75 132 1500 2
1-1-19 [RW-4/1 1 130 75 160 3000 2
1-1-20 [RW-40 1 70 75 90 1500 2
1-1-21 |RW-42 1 100 75 132 1500 2
1-1-22 |RW-43 1 70 75 90 1500 2
1-1-23 |RW-45 1 100 75 132 1500 2
“1-1-24 |RW-46 1 100 75 132 1500 2
1-1-25 |RW-49 1 130 75 160 3000 2
i~1-26 |RW-63 1 100 75] _13z[. 1500{ .-. - 2
1-1-27 |[RW-62 1 100 75 132 1500 2
1~1-28 |[RW-72 1 70 75 90 1500 2
1-1-29 [RW-75 1 100 75 132 1500 2
1-1-30 [RW-79 1 70 75 90 1500 2
1-1-31 |RW-81 1 70 75 90 1500 2
1-1-32 |[RW-87 1 100 75 132 1500 2
1-1-33 |RW-88 1 100 75 132 1500 2
1-1-34 |RW-90 1 130 75 160 3000 2
1-1-35 {RW-398 1 35 75 45 3000 2
1-1-36 |RW-65 1 70 75 S0 1500 2
1-1-37 |RW-66 1 70 75 90 1500 2
1-1-38 |RW-41 1 70 75 90 1500 2
1-1-39 |RW-35 1 100 75 132 1500 2
1-1-40 JRW-29 1 35 - 15 45] 3000|.. .21,
-3 .1-41 |RW-23/1 - °© ES R R 9G| 1500 2
1-1-42 |RW-14 1 70 75 90 1500 2
i-1-43 |RW-12/3 1 70 75 90 1500 2
i-1-44 |RE-5m i 35 75 45 3000 2.
1-1-45 |RW-8A 1 130 75 160 3000 2
1-1-46 [RW-10 - 1 100 75 132 1500 2
1-1-47 IRW-11 1 70 75 90 1500 2
1-1-48 |RW-16/1 1 70 75 90 1500 2
1-1-4% |RW-17 1 35 75 45 3000 2
<< Pump Station >>
2-1-01 |PS-la Bele Vode 1 167 160 400 1500] 1
2-1-02 |ps-la 1 167 160 400 1500 1
2-1-03 [PS~1la 1 167 160 400 1500 1
2-1-04 [PS-1b 1 400 90 550 1500 1
2-1-05 [PS-1b 1 400 a0 550 1500 1
2-1-06 [PS-1b 1 400 90 550 1500 1
2-1-07 |Ps-1b 1 400 90 550 1500 1
2-1-08 [PS-4 Crvrni Krst 1 300 70 400 1500 2
2-1-09 [PS-18 Tasmaidan stari 1 400 65 400 1500 1
'E5- 15 T '7&



8727
§8-01 / SPECIFICATION OF Pumps & Motor F=l25
A , T Motor
Item No. Name of Station o'ty _Cﬁpic:ﬂt\y Head {(m) output (kW) rpm riority
2-1-10 {PS-18 1 400 65 400 1500 1
2-1-11 |pPsS-18 1 400 65 400 1500 1
2~1-12 |ps-18 1 400 65 400 1500 1
2-1-13 [PS5-19 Bezaniija 1 200 65 200 1500 1
2-1-14 |{pP5-19 1 200 65 200 1500 1
2-1-15 (ps-19 1 200 65 200 1500 1
2-1-16 {P5-23 Studentski Grad 1 500 70 600 1500 1
2-1-17 {P5-23 1 500 70 600 1500 1
2-1-18 |ps-23 1 500 70 600 1500 1
2-1-19 [pS~23 i 500 70 600 1500 1
2-1-20 |PS-23 i 500 70 600 1500 1
2-1-21 |PS-17 Zvezdara 1 120 80 160 1500 1
- 2-1-22 |PS-17 1 120 80 160 1500 1
2-1-23 |pS-17 1 120 80 160 1500 1
2-1~24 [PS-21 Pionir 1 200 65 200 1500 2
2-1-25 |pPs-21 : 1 200 65 200 1500 2
2-1-26 {P5~21 1 200 65 200 1500 2
2-1-27 {P5-20 Zeleznik 1 240 150 600 1500 1
'2-1-28 {PS-20 1 240 i50 600 1500 i1




53-02 / Specification of inverters and soft starters prioriteti
Item No. Name of Station Q'ty | Voltage (V) [Hotor output(kH) priority
<< Well Equipment »>
1-2-C1 |RW- 3 1 400 45 2
1-2-G2 |RW -9 1 400 45 2
1-2-03 |RW-7 1 400 45 2
1-2-04¢ |RW 46 1 400 i32 2
1-2-05 |RW-87 1) 400 132 2
1-2~06 |RW-88 1 400 132 2
1-2-07 [RW-35 1 400 132 2
1-2-08 |RW-48 1 400 160 2
<< Pump Station >>
2-2-41 |PS-1la Bele Vode 1 400 400 1
2-2-02 |ps-1a 1 400 400 1
2-2-03 |PS-1a 1 100 400 1
2-2-04 |ps-1b 1 409 550 1
2-2-05 {Ps-1b 1 400 550 1
2-2-06 ]Ps-1b 1 400 550 1
2-2-07 |pS-1b 1 400 550 1
2=2-08 |PS-4 Crvrni Krst 1 400 400 2
2-2-99 1p5-18 Tasmajdan stari 1 400 400 1
2-2-10 {P5-18 1 400 400 1
2-2-11 ipP5-18 1 400 4100 1
2-2-12 [P$-18 490 40C 1
2-2-13 {PS-19 Bezaniia 400 200 1
2-2-19 [P5-19 400 200 1
2-2-15 [P5-1% 1 490 2060 1
2-2-16 [P5-23 Studentski Gra 1 490 600 1
2-2-17 |25-23 . 1 400 800 1
2=2~18 [25-23 1 449 800 1
2-2-19 [p5-23 1 300 600 1
2-2~20 |P5-23° 1 4900 600 1
2-2-21 |PS5-17 Zvezdara 1 490 169 1
2-2-22 |?§5-17 1 440 160 1
2-2-23 |pPs-17 1 400 1
2-2-24 |PS-21 Pionir 1 400 2 2
2-2-25 [P3-21 1 400 p. 2
2-2-26 |PS-21 1 400 200 2
2-2-27 |PS-20 Zelezmik 1 400 600 1
2-2-28 [P5-20 1 400 600 1
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S8-03 SPECIFICATION OF MEASUREMENT EGQUIPMENT (Preasure and Water Level) N

ftem No Name of Station Qty Type Measuring Span { Depth of well (m)
) Pieso priority

{< Well Equipment >>
1-3-01 IRW 3 Water Level 1 Pieso 0—-40 2
1-3-02 [RW 9 1 Pieso 0-40 2
1-3-03 |[RW 7 1 Pieso 0-40 2
1-3-04 |RW 46 1 Pieso 0-40 2
1-3-05 |RW 87 ] Pieso 0-40 2
1—-3-06 |RW 88 1 Pieso 0-40 2
1-3-07 {RW 35 1 Pieso 0-40 2
1-3-08 |RW 49 i Pieso 0-40 2

<< Pump Station >>
2-6-01 |PS 1A Pressure i Pieso 0-16 bar 1
2-6-02 |PS 1A 1 Pieso 0-16 1

| 2-6-03 IPS 1A 1 Pieso 0-16 1
2-6-04 |PS 1B 1 Pieso 016 1
2-6-05 |PS 1B 1 Pieso 0-16 1
2-6—-06 |PS 1B 1 Pieso 0-16 1
2-6—07 |PS 1B 1 Pieso 0-16 1
2—6108 IPS 4 1 Pieso 0-18 1
2-6-09 |PS 4 1 Pieso 0-186 1
2-6-10 |PS 4 1 Pieso 0-16 1
2—6-11 \PS 15 1 Pieso 0-16 1
2-6-12 |P§ 15 1 Pieso 016 1
2-6-13 |PS 15 1 Pieso 0-16 1
2-6—14 |PS 15 1 Pieso 0-25 ]
2-6-15 |PS 15 1 Pieso 0-25 1
2—-6-16 |PS 15 1 Pieso 0--25 1
2-6-17 |PS 15 1 Pieso 0-25 1
2—6-18 |PS 16 1 Pieso___ |0-16 1]
2-6—19 |PS 16 1 Pieso 0-16 1
2-6~20 |PS 16 1 Pieso 10~16 1
2-6-21 |PS 16 1 Pieso 0-25 1
2—-6-22 |PPS 16 1 Pieso 0-25 1
2—-6-23 |IPS 16 1 Pieso 0-25 1
2-6—-24 |PS 16 1 Pieso 025 1
2-6-25 IPS 18 1 Pieso 0-16 1
2-6~-26 |PS 18 1 Pieso 0-16 1
2-6—-27 |PS 18 1 Pieso 0-16 1
2-6-28 |PS 18 1 Pieso 0-i6 1
2—-6-29 |PS 18 1 Pieso 0-16 1
2-6-30 IPS 19 1 Pieso 016 1
2-6-31 |PS 18 1 Pieso 0-16 i
2-6-32 |PS 23 Y Picso o-16 - - - b =iE
2-6-33 |PS 23 i Pieso 0-16 1
2-6-34 [PS 23 1 Pieso 0~16 1
2—6-35 |PS 23 i Pieso 0-16 1
2-6-36 |PS 23 1 . Pieso 0-16 1
2-6-37 {P§ 25 1 Pieso 0-16 1
2-6-38 |PS 25 1 Pieso 0-16 i
2-6-39 |PS 25 1 Pieso 0-16 1
2—-6-40 |PS 25 1 Pieso 9-25 1
2-6-41 |PS 25 i Pieso 0-25 1
2-6-42 IPS 25 il Pieso 0-25 1
2-6-43 |PS 28 1 Pieso 0-16 1
2—6-44 |PS 28 1 Pieso 0-16 1
2-6-45 {PS 28 1 Pieso 0-16 1
2-6-46 |PS 28 1 Pieso 0-16 1
2-6-47 |PS 28 1 Pieso 0-25 1

_2-6-48 {PS 28 1 Pieso 0-25 1
2-6-49 IPS 5 i Pieso 0-25 1
2-6-50 |PS 5 1 Pieso 0-25 1
2-6-51 |PS 17 1 Pieso __ |0-16 _A
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S8-03 SPECIFICATION OF MEASUREMENT EQUIPMENT (Preasure and Water Level)

b/27

Type

Hem No. Name of Station Qty ; Measuring Span | Depth of well (m) —
Pieso priority
2-6-52 |PS 17 1 Pieso 0-16 1
2-6-53 |PS 17 1 Pieso 0-16 1
2-6-54 |PS 17 1 Pieso 016 1
2-6-55 |PS 17 1 Pieso 0-16 1
2-6-56 [PS 17 1 Pieso 0-16 1
2-6-57 {PS 21 1 Pieso 0-16 1
2-6-58 iPS 21 1 Pieso 0-16 (
2-6-59 {PS 21 1 Pieso 0-16 1
2-6-60 |PS 20 1 Pieso 0-25 1
2-6-61 |PS 20 1 Pieso 0-25 1
2-6~-62 |PS 20 1 Pieso (0-25 1
2-6-63 {PS 26 1 Pieso 0-25 1
2-6-64 {PS 26 1 Pieso 0-25 i
2-6-65 {PS 26 1 Pieso 0-25 1
2-6-66 IPS 33 i Pieso §-40 1
2—-6-67 {PS 33 1 Pieso 0-40 1
2-6-68 (PS 3 1 Pieso 0-16 i
2-6—69 [PS 3 1 Pieso 0-16 i
2-6-70 |PS 3 1 Pieso 0-16 1
2-6-71 |PS 6 1 Pieso 0-16 1
2-6-72 |PS 6 1 Pieso 0-16 1
2-6-73 |PS Lesce 1 Pieso 0-16 1
2-6~74 |PS Lesce 1 Pieso 0-16 1}
2—-6-75 |PS Lesce 1 Pieso 0-16 1
B’ 5- 19 7“‘«
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§5-04 / SPECIFICATION OF Valves & Flaps R
Fiaps Valves
Item No. Name ¢f Station Diameter .o Item No. R
Q'ty () priority Q'ty | Diameter | priority
<< Well Equipment >> << Well Equipment >>
1-4-01 |1 1-5-01 1 200 ]
1-4-02 |lm 1-5-02 )3 200 2
1-4-03 |2 1-5-03 1 200 2
1-4-04 |2m 1-5-04 1 200 ]
1-4-05 |3 1-5-05 1 200 2
1-4-06 |3m 1-5-06 1 200 2
1-4-07 |32 1-5-07 1 200 2
1-4-08 J4/1 1-5-08 1 200 2
1-4-09 [4/1IIX 1-5-09% 1 200 2
1-4~10 Y4m 1-5-10 1 200 2
1-4-11 |5 1-5-11 1 200 2
1-4-12 |5m 1-5-12 1 200 2
1-4-13 |6 1-5-13 1 200 -2
1-4-14 [6A 1-5-14 1 200 2
1-4-15 [6M 1-5-15 1 200 2
1-4-16 |7 1-5-16 1 200 2
1-4-17 |7M 1-5-17 1 200 2
1-4-18 (8A 1-5-18 1 200 2
1-4-19 |8M 1-5-19 1 200 2
1-4-20 |9 1-5-20 1 200 2
1-4-21 |10 1-5-21 1 200 2
1-4-22 |10M 1-5-22 1 200 2
1-4-23 111 1-5-23 1 200 2
1-4-24 {11/1 1-5-24 1 200 2
1-4-25 112 1-5-25 1 200 2
1-4-26 {12/1 1-5-26 1 200 2
1-4-27 |12/2 1-5-27 1 200 21
1-4-28 [12/3 1-5-28 1 200(7 2
1-4~29 [13/1 1-5-29 1 200 2
1-4-30 [14 1-5-30 1 200 2
1-4-31 {14/1 1-5-31 1 200 2
1-4-32 |15 1-5-32 1 200 2
1-4-33 [15/1 1-5-33 1 200 2
1-4-34 |ié6 1-5-34 1 200 2
1-4-35 |16/1 1-5-35 1 200 2
1-4-36 (17 1-5-36 1 200 2
1-4-37 |18 1-5-37 1 200 2
1-4-38 |1¢ 1-5-38 1 200 2
1-4-39 [19/1 1-5-39 1 200 2
1-4-~40 |20 . 1-5-40 1 200 2
1-4-41 |20/1 1-5-41 1 200 2
1-4-42 |21 1-5-42 1 200 2
1=4-43 |22/1 1-5-43 1l . 200 2
1-4-44 [22/11 T 1-5-44 1 200 2
TV 1-4-45123/% 1-5-45 1 200 2
1-4-46123/11I 1-5-46 1 200 2
1-4-47 |24 1-5-47 1 200 2
1-4-48 |25 1-5-48 1 200 2
1-4-49 126 1-5-49 1 200 2
1-4-50 127 * 1-5-50 1 200 21
1-4-51 |28 1-5-51 1 200 2
1-4-52 |29 1-5-52 1 200 2
1-4-53 |30 1-5-53 1 200 2
1-4-54 135 1-5-54 1 200 2
1-4-55 |36 1-5-55 1 200 2
1-4-5¢ 37 1-5-56 1 200 2
1-4-57 [38 1-5-57 1 200 2
1-4-58 {40 1-5-58 1 200 2
1-4-59 (41 1-5-59 1 200 2
1-4-60 (42 1-5-60 1 200 2
1-4-61 143 1-5-61 1 200 2
1-4-62 |44 1-5-62 1 200 2
1-4-63 |45 1-5-63 1 200}, 2
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SPECIFICATION OF Valves & Flaps " #
Flaps Valves
Name of Station o'ty Dz.?grit):er priority Item No. O'ty | Diameter | priority

64 [46 1-5-64 1 200 2
65 147 i-5-65 1 200 2
66 [48 1-5~66 1 200 2
67 49 1-5-67 1 200 2
68 [50 1-5-68 1 200 2
69 |51 1-5~69 1 200 2
70 |52 1-5-7¢ 1 200 2
71 153 1-5-71 1 200 2
72 |59 1-5-72 1 200 2
73 [60 1-5-73 1 200 2
74 161 1-5-74 1 200 2
75 |62 1-5-75 1 200 2
76 |63 1-5-76 1 200 2
77 |64 1-5-77 1 200 2
78 |65 1-5-78 1 200 2
79 |66 1-5-79 1 200 2
80 169 1-5-80 i 200 2
81 |72 ) - 1-5-81 1 200 2
82 |73 1-5-82 1 200 2
83 {75 1-5-83 1 200 2
84 |78 1-5-84 1 200 2
85 |79 1-5-85 1 200 2
86 |80 1-5-86 1 200 2
87 |81 1-5-87 1 200 2
88 {83 1-5-88 1 200 2
89 {84 1-5-89 1 200 2
90 85 1-5-90 1 200 2
91 [86 1-5-91 1 200 2
92 {87 1-5-92 } 1 - 200]° 2
93 (88 - 1-5-93 1 200 2
94 {89 1-5-94 1 200 2
95 {90 1-5-95 1 200 2
96 {92 1-5-96 1 200 2

93 1-5-97 1 200 2

94 1-5-98 1 200 2

95 1-5-99 1 200 2

98 1~-5-1.00 1 200 2

Station >>

PS iA 1 250 -1

PS 1A i 250 o1

PS 1A 1 250 - .1

PS 1B i 450 .1

PS 1B 1 250 1

PS8 1B i]. 4590 1 e e

PS 1B . .. - Rt T 250 1

PS 4 1 250 2

PS 4 1 200 2

PS 4 1 250 2

PS 15 1 - 200 3

PS 15 1 200] .3

P8 15 1 200 -3

PS 16 1 200 3

PS 16 1 200 3

PS 16 1 250 3

PS 18 1 400 1

PS 18 1 400 1

PS 18 1 350 1

PS5 18 1 400 1

Ps 19 1 300 1

PS 19 -1 300 -1

pPs 19 1 300 1

PS5 25 1 250 2}

PS 25 1 250 2

pPs 25 1 250 2 }

521
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SS-04 / SPECIFICATION OF Valves & Flaps B2
Flaps Valves
Item No. Name of Station . Diameter R Item No.
Q'ty () priority Q'ty | Diameter | priarity

2-5-27 [PS 25A 1 200 2
2-5-28 {PS 23A 1 200 2
2-5-29 [P 254 1 200 2
2-5-30 [PS 28 1 500 2
2-5-31 [ps 28 1 500 .2
2-5-32 [PS 28 i 500 -2
2-5-33 [PS 28 1 400 .2
2-5-34 [Ps 28 i 400 .2
2-5-35 [PS 28 1 400 -2
2~-5-36 [PS 17 1 200 L1
2-5-37 [PS 17 1 250 L1
2-5-38 [pS 17 1 250 -1
2-5-39 [P5 17A 1 300 w1
2-5-40 {PS 17A 1 300 -1
2-5-41 [ps 17A 1 300 vl
2~5-42 |P§ 21 1 300 2
2-5-43 {PS 21 1 150 2
2-5-44 [PS 21 1 150 2
2~5-45 PS5 22 1 300 3
2-5-46 |PS 22 1 300 .3
2-5-47 {PS 24 1 350 .3
2-5-48 |PS 24 1 350 3
2-5-49 |[PS 24 1 350 .3
2-5-50 [PS 20 1 300 -1
2~5-51 [PS 20 1 300 -1
2-5-52 [PS 20 1 300 1
2-5-53 |FS 26 1 100 .3
2-5-54 |PS 26 1 100 -3
2-5-55 |PS 26 1 100 3
2-5-56 [FS 30 1 150 4
2-5-57 {pS 30 1 150 4
2-5-58 IPS 3 1 500 -3
2-5-59 PSS 3 1 500 3
2-5-60 [PS 3 1 500 .3
2-5-61 |PS & 1 200 .3
2-5-62 [PS & 1 200 3
2-5-63 [PS Lesce 1 200 4
2-5-64 {PS Lesce 1 200 4
2-5-65 [PS Lesce 1 200 4
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8S-06 / SPECIFICATION OF TERMINAL EQUIPMENT (hw + sw) =2t

Item No.] Name of Station Q'ty Specification Priority

<< Well Equipment >>
1-7-01 |38 1|PLC with accessories, programing 1
1-7-02 |95 1|PLC with accessories, programing 1
1-7-03 |94 1|PLC with accessories, programing 1
1-7-04 [93 1|PLC with accessories, programing 1
1-7-05 }92 1|PLC with accessories, programing 1
1-7-06 |90 1|{PLC with accessories, programing 1
1-7-07 |89 1{PLC with accessories, programing 1
1-7-08 |88 1|PLC with accessories, programing 1
1-7-09 187 1{PLC with accessories, programing 1
1-7-10 |B6 1]PLC with accessories, programing 1
1-7-11 |85 1{PLC with accessories, programing 1
1-7~12 |84 1{PLC with accessories, programing 1
1-7-13 183 1IPLC with accessories, programing 1
1-7-14 {81 1/PLC with accessories, programing 1
1-7~-15 (80 1|PLC with accessories, programing 1
1-7-16 [79 1|PLC with accessories, programing 1
1-7-17 |78 1|PLC with accessories, programing 1
1-7-18 |75 1|PLC with accessories, programing 1
1-7-19 |73 1|PLC with accessories, programing 1
1-7-20 |72 1|PLC with accessories, programing 1
1-7-2% |69 11pLC with accessories, programing 1
1-7-22 |62 1{PLC with accessories, programing 1
1i-7-23 |61 11PLC with accessories, programing 1
1-7-24 |60 1|PLC with accessories, programing 1
1-7-25 |59 1[PLC with accessories, programing 1
1-7-26 |66 1IPLC with accessories, programing 1
1-7-27 |65 1{PLC with accessories, programing it
1-7-28 |64 1{PLC witH accessories, programing 1
1-7-29 |63 1{PLC with accessories, programing 1
1-7-30 |51 1iPLC with accessories, programing 1
1-7-31 |50 1]PLC with accessories, programing 1
"1-753% Tae 1{PLC with accessories, programing 1
1-7-33 |48 1{PLC with accessories, programing 1
1-7-34 147 1{PLC with accessories, programing 1
1-7-35 jd6 1|PLC with accessories, programing 1
1-7-36 |45 1[PLC with accessories, programing 1
1-7-37 |44 1|PLC with accessories, programing 1
1-7-38 |43 1lPLC with accessories, programing 1
1-7-39 {42 1jPLC with accessories, programing 1
1-7-40 141 1]PLC with accessories, programing 1]

| 1-7-41 |40 1|PLC with accessories, programing 13
1-7-42 |38 1{PLC with accessoriés, programing 1
1-7-43 |37 1{PLC with accessories, programing 1
1-7-44 |36 1{PL.C with accessories, programing 1
1-7~45 (35 1{PL.C with accessories, programing 1
1-7-46 |22/1 1|PLC with accessories, programing 1
1-7-47 [22/11 1|PLC with accessories, programing 1

1-7-48 |23/1 1|PLC with accessories, programing 1
1-7-49 [23/I1 1|PLC with accessories, programing 1
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$8-06 / SPECIFICATION OF TERMINAL EQUIPMENT (hw + sw) 25
Item No. Name of Station Specification Priority
1-7-50 21 1{PLC with accessories, programing 1

<< Pump Station >>

2-7-01 |PS 1a Bele vode

PLC with accessories, programing

2-7-02_IPS 1b Bele vode

PLC with accessories, programing

2-7-03 |PS 4 Crveni krst

PLC with accessories, programing

2-7-04 |PS 15 Topcider

PLC with accessories, programing

2-7-05 }1PS 15A Topcider

PLC with accessories, programing

2-7-06 {PS 16 Vracar

PLG with accessories, programing

2-7-07 |PS 16A Vracar

PLG with accessories, programing

2-7-08 {PS 18 Tasmajdan

PLC with accessories, programing

2-7-09 iPS 19 Beranija

PLC with accessories, programing

2-7-10 |PS 23 Stud. grad

PLC with accessories, programing

2-7-11 |P8 25 Mokr.brdo

PLGC with accessories, programing

2-7-12 1PS 28 Zarkovo

PLC with accessories, programing

2-7-13 IPS 5 T. Draizera

PLC with accessories, programing

2-7-14 |PS 17 Zvezdara

PLC with accessories, programing

2=7-15 IPS 21 Pionir

PLC with accessories, programing

2-7-16_[PS 22 Toriak

PLC with accessories, programing

2-7-17 |PS 24 Kosutnjak

PLC with accessories, programing

2-7-18 {PS 20 Zeleznik

PLC with accessories, programing

2-7-19 |PS 26 Riparj

PLC with accessories, programing

2-7-20 |PS 33 Avala

PLC with accessories, programing

2-7-21 |PS 3 Surcin

PLC with accessories, programing

2-7-22 |PS 6 Dunav

PLC with accessories, programing

2—7-23 |PS Lesce

PLG with accessories, programing

2-7-24 |1P3S 17A Zvezdara

e e e e s e e L R L e L L S e A L L T A A Lo D A e L T ]

PLC with accessorigs, programing

_.L-ql,u-l-l—t—l.-—lv—ul.—L—L—-&-—Lﬂd—k.—n—b—ﬁ-—k—k—h—l—t.—-ﬁ—b

<< Measuring Point >>

PLC with accessories, programing

e e e S L L s A L e s Eatd D e d e A s - A L - A e D A A B A D T e L]

3-3-01 |1 1
3-3-02 {2 1|PLC with accessories, programing
3-3-03 {3 1|PLC with accessories, programing
3-3-04 |4 1|PLC with accessories, programing
3-3-05 |56 1IPLC with accessories, programing
3-3-06 |6 1|PLC with accessories, programing
-3—-3-07 |7 1{PLC with accessories, programing
3-3-08 |8 1{PLC with accessories, programing
3-3-09 |9 1|PLC with accessories, programing
3-3-10 |10 1{PLC with accessories, programing
3-3-11 [11 1{PLC with accessories, programing
3-3-12 |12 1|PLC with accessories, programing
3-3-13 {13 1IPLC with accessories, programing
3-3-14 |14 1]PLC with accessories, programing
3-3-15 {15 1{PLC with accessories, programing
3-3-16 |16 1|PLC with accessories, programing
3-3-17 {17 1}PLC with accessories, programing -
3-3-18 {18 11PLC with accessories, programing
3-3-19 {19 1}JPLC with accessories, programing
3-3-20 120 1]PLC with accessories, programing
3-3-21 121 1}|PLC with accessories, programing
3-3-22 22 1{PLC with accessories, programing
3-3-23 |23 1|PLC with accessories, programing
3-3-24 {24 1{PLE with accessories, programing
3-3-25 {25 1]PLGC with accessories, programing
3-3-26 {26 1{PLC with accessories, programing
3-3-27 127 1{PLC with accessories, programing
3-3-28 128 1|PLC with accessories, programing
<{£ Reservoir Equipment >>
4-2-01 |Pionir 1]PLC with accessories, programing ]
4-2-02 1Glavni 1{PLC with accessories, programing 1

&R 527
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S$S-06 / SPECIFIGATION OF TERMINAL EQUIPMENT (hw + sw) S
Hem No. Name of Station Qty Specification Priority
4-2-03 {Krainski 1{PLC with accessories, programing 1
4-2-04 |Zeleznik 1{PLC with accessories, programing 1
4-2-05 |Zarkovo 1PLC with acgessories, programing 1
4~2-06 |Umka 1{PLC with accessories, programing 1
4-2-07 |Zvezdara 1}PLC with accessories, programing 1
4-2-08 |Mokrolusko brdo 1}PLC with accessories, programing 1
4-2-09 |Dedinie 1}PLC with accessories, programing 1
4-2-10 |Bargjeve 1}PLC with accessories, programing 1
4-2-11 |Petlovo brdo 1IPLGC with accessories, programing 1
4-2-12 |Stojcino brdo 1|PLC with accessories, programing i
4-2-13 |Torlak 1|PLC with accessories, programing 1
4~2-14 [Devojacki grob 1|PLC with accessories, programing i
4-2-15 [Lipovica 1|PLG with accessories, programing 1
4-2-16 [Water tower Kosutnjak 1|PLC with accesseries, programing 1
4-2-17 |Suplia stena 1|PLC with accessories, programing 1
4-2-18 {Kumodraz 1IPLC with accessories, programing 1
4-2-19 {Water tower Lipovica 1]PLC with accessories, programing 1
4—2-20 |Guncati 1|PLC with accessories, programing 1
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$5-07 / SPECIFICATION OF TELECOMMUNICATION EQUIPMENT

TItem No. | Name of Station Q'ty Specification Priority

£<{ Well Equipment D>
1-8-01 11 1ieprs modem, protocol converter 1
1-8-02 {1im 1]lgprs modem, protocol converter 1
1-8-03 |2 1|gprs modem, protocol converter 1
1-8-04 12m 1{zprs modem, protocol converter 1
1-8-05 |3 1|gprs modem, protocol converter 1
1-8-06 }3m 1igprs modem, protocol converter 1
1-8~07 |3A 1{gprs modem, protocol converter 1
1-8-08 14/1 1]|gprs modem, protocol converter 1
1-8-09 |4m 1|gprs modem, protocol converter 1
1-8-10 |5 1)gprs modem, protocol converter 1
1-8-11 {bm 1|gprs modem, protocol converter 1
1-8-12 |6 1|gprs modem, protocol converter 1
1-8-13 [6A 1]gprs modem, protocol converter 1
1-8-14 [6M 1]|gprs modem, protocol converter 1
1-8-15 |7 1]gprs modem, protocol converter 1
1-8-16 |7TM 1]|gprs modem, protocol converter 1
1-8-17 18A 1lgprs modem, protocol converter 1
1-8-18 [8M 1|{gprs modem, protocol converter 1
1-8-19 |8 1]|gprs modem, protocol converter 1
1-8-20 (10 11gprs modem, protocol converter 1
1-8-21 [1GM 1lgprs modem, protocol converter 1
1-8-22 |11 1lgprs modem, protocol converter 1
1-8-23 |11/ 1}lgprs modem, protocol converter 1
1-8-24 |12 1{gprs modem, protocol converter 1
1-8-25 {12/1 1lgprs modem, protocol converter 1
1-8-26 {12/2 1lgprs modem, protocol converter 1
1-8—27 {12/3 1|gprs.modem, protocol converter. i}
1-8-28 {13/1 11gprs modem, protocol converter 1
1-8-29 {14 1]gprs modem, protocol converter 1
1-8-30 {14/1 1]|gprs modem, protocol converter 1
1-8-31 {15 1|gprs modem, protocel converter 1
1-8-32 115/1 1]gprs modem, protocel converter 1
1-8-33 |16 1lgprs modem, protocol converter 1
1-8-34 116/1 1|gprs modem, protocol converter 1
1-8-35 |17 1]gprs modem, protocol converter 1
1-8-36 |18 1lgprs modem, protocol converter 1
1-8-37 [19 1jgprs modem, protocol converter 1
1-8-38 j18/1 If@m modem, protocol converter i
1-8-39 |20 1jgprs modem, protocol corniverter 1
1-8-40 |20/1 1|gprs modem, protocol converter 1

Ti-g-41 |21 1]|gprs moder, protocoi donverter - 1]~
1-8-42 {22/1 1]gprs modem, protocol converter 1
1-8-43 |23/1 1|gprs modem, protecol converter 1
1-8-44 |24 1{gprs modem, protocol converter 1
1—8-45 125 1}gprs modem, protocol converter i
1-8-46 |26 1{gprs modem, protocol converter 1
1-8-47 (27 1]sprs modem, protocol converter 1
1-8-48 |28 1}gprs modem, protocol converter 1
1-8-49 {29 1]gprs modem, protocol converter 1
1-8-50 |30 1|gprs modem, protocol converter 1
i~8~51 {35 1)|gors modem, protocol converter 1
1-8-52 {35 1]zprs modem, protocol converter 1
1-8-53 |37 1]leprs modem, protocol converter 1
1-8~54 {38 1]zprs modem, protocol converter 1
1-8-55 |40 1|gprs modem, protocol converter 1
1-8-56 |41 1}gprs modem, protocol converter 1
1-8-57 |42 1[gprs modem, protocol converter 1
1-8-58 {43 1|gprs modem, protocol converter 41
1-8-59 144 1|gprs modem, protocol converter et

| 1-8-60 |45 Torwe e doee -
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$5-07 / SPECGIFICATION OF TELECOMMUNICATION EQUIPMENT

V7 /2
2T

B/l 530

tem No. Name of Station Q'ty Specification Priority
1-8-61 |46 11gprs modem, protocol converter i
1-8-62 |47 1]gprs modem, protocol converter i
i-8-63 |48 1|gprs modem, protocol converter 1
1-8-64 149 1]gprs modem, protocol converter 1
1-8-65 {50 1]gprs modem, protocol converter 1
1-8-66 |51 1]gprs modem, protocol converter 1
1-8-67 |52 1|gprs modem, protocol converter i
1-8-68 {53 1{egprs modem, protocol converter i
1-8-69 159 1}gprs modem, protocol converter 1
1-8-70 {60 1igprs modem, protocol converter 1
1-8-71 {61 1}gprs modem, protocol converter 1
1-8-72 62 11gprs modem, protocol converter 1
1-8-73 163 1|eprs modem, protocol converter 1
1-8-74 |64 1|gprs modem, protocol converter i
1-8-75 |85 11gprs modem, protocol converter 1
1-8-76 |66 1]|gprs medem, protocol converter 1
1-8-77 |69 1|gprs modem, protocol converter 1
1-8-78 |72 1lgprs modem, protocel converter 1
1-8-78 {73 1]gprs modem, protocol converter 1
1-8-80 |75 1{gors modem, protocol converter 1
1-8-81 |78 t{gprs modem, protocol converter 1
1-8-82 |79 1|gprs modem, protocol converter 1
1-8-83 {80 1|gprs modem, protocol converter 1
1-8-84 |81 1}gprs modem, protocol converter 1
i-8-85 183 11gprs modem, protocol converter 1
i—-8-86 |84 1 lgprs modem, protocol converter 1
1-8-87 |85 1 lgprs modem, protocol converter 1
1-8-88 186 1|gprs modem, protoce) converter 1
1-8-89 |87 1]gprs modem, protocel converter 1
1-8-90 |88 1]gprs modem, protocol converter 1
1-8~81 |89 1lgprs modem, protocol converter 1
1—-8-92 {90 1lgprs modem, protocol converter 1
1-8-93 |92 _ 1]gprs modem, protocol converter 1
1-8-94 193 1}gprs modem, protocol converter 1
1-8-95 194 1jgors modem, protoco! converter i
1-8-96 |95 1}gprs modem, protoco! converter 1
1-8-97 |98 1]eprs modem, protocol converter 1
<< Pump Station >> . '
2-8-01 |PS 1a Bele vode 1]gprs,protconv.box, fiber, med. 1
2-8-02 |PS 1b Bele vode 1}gprsprotconv., box 1
2—8-03 {PS 4 Crveni krst 11gprs,prot.conv,, box 1
2-8-04 [PS 15 Topcider 1{gprs,protconv., box 1§ -
2-8-05 |PS 15A Topcider 11gprs,protecenv., switch, box, fiber, med. 1
2-8-06 {PS 16 Vracar 1{gprs,prot.conv., box 1
2-8-07 iPS 18A Vracar 1| gprs,prot.conv., switch, box, fiber, med. 1
2-8-08 1PS 18 Tasmajdan 1lgprs,protconv., box 1
2-8-09 i{PS 19 Bezanila 1 |gprs,prot.conv., switch, box, fiber, med. 1
2-8~10 |PS 23 Stud. grad 1]gprs.protcony., box 1
2-8-11 |PS 25 Mokr.brdo 1{gprs,prot.conv., switch, box 1
2-8-12 |PS 28 Zarkovo 1]gprs,prot.conv., switch, box 1
2-8-13 |PS 5 T. Drajzera 1]gprs,protconv., switch, box 1
2-8-14 IPS 17 Zvezdara 1lgprs,prot.conv., box 1
2-8-15 |PS 21 Pionir 1|gprs.prot.conv., box 1
2-8-16 |PS 22 Torlak 1{gprs,prot.conv., switch, box, wil subscr. 1
2-8—-17 |PS 24 Kosutnjak 1jzprs,prot.conv., switch, box 1
2-8-18 |PS 20 Zeleznik 1{gprs prot.conv., box 1
2-8-19 [PS 30 Lipovica 1|gprs.prot.conv., box 1
2-8-20 |PS 26 Ripanj 1igprs prot.conv., switch, box L1
2-8-21 |PS 33 Avala 1]gprs,prot.conv., switch, box I l?d_‘I
2-8-22 {PS 3 Surcin 1lgprs, prot.conv., switch, box ' l 1
2-8-23 |PS 6 Dunav 1} gprs prot.conv., switch, box _af’{)\ 1
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85-07 / SPECIFICATION OF TELECOMMUNICATION EQUIPMENT

Item No. Name of Station Qty Specification Priority
2-8—24 {PS Lesce 1lgprs,prot.conv., switch, box -1
2-3-25 {PS 17A Zvezdara 1 fgprs.prot.conv., box i
2~-2-24 |FS 10 Dedinie 1lsprs,prot.cony., box 1
2-3-27 |FS 27 Makis cista voda 1leprs.prot.conv., box 1

<X Measuring Point >> )
401 11 11eprs modem, protocol converter 2
3~4-02 |2 1}gprs modem, protocol converter 2
3-4-03 |3 11gprs modem, protocol converter 2
3-4-04 |4 1{gprs modem, protocol converter 2
3-4-05 {5 1]|gprs modem, protocol converter 2
3-4-06 {6 1]gprs modem, protocol converter 2
3-4-07 |7 1{gprs modem, protocol converter 2
3-4-08 {8 1]gprs modem, protocol converter 2
3-4-09 {9 1]gprs modemn, protocol converter 2
3-4-10 {10 1|gprs modem, protocol converter 2
3411 |11 1}gprs modem, protocol converter 2
3-4-12 {12 1igprs modem, protocol converter 2
3-4-13 (13 1}zprs modem, protocol converter 2
3-4-14 |14 1|gprs modem, protocol converter 2
3-4-15 |i5 1lgprs modem, protocol converter 2
3-4-16 |16 1lgprs modem, protocol converter 2
3-4-17 {17 {jgprs modem, protocol converter 2
3-4-18 {18 1| gprs modem, protocol converter 2
3-4-19 |19 1]gprs modem, protocol converter 2
3-4-20 120 11gprs modem, protocol converter 2
3-4-21 (21 1ipprs modem, protocol converter 2
3-4-22 {22 1|gprs modem, protocol converter 2
3-4-23 |23 t]gprs modem, protocol converter 20
3-4-24 124 1]gprs modem, protocol converter 2
3-4-25 {25 1]|gprs modem, protocol converter 2
3-4-26 |26 1lgprs modem, protocol converter 2
3-4-27 |27 1]gprs modem, protocol converter 2
3-4-28 |28 1|gprs modem, protocol converter 2

<< Reservoir >>

4-3-01 |Pionir 1]gprs modem, protocel converter 1
4~-3-02 {Glavni 1igprs modem, protocol converter 1
4-3-03 jKrainski 1igprs modem, protocol converter 1
4-3~04 |Zeleznik 1]gprs modem, protocol converter i
4-3-05 |Zarkovo 1]|gprs modem, protocol converter 1
4-3-06 [Umka 1]gprs modem, protocol converter i
4-3-07 |Zvezdara 1igprs modem, protocol converter 1
- 4-3-08 |Moirolusko brdo 1igprs modem, protocol converter 1}
4-3-09 |Dedinje 1igprs modem, protocol converter 1
4-3-10 |Barajevo 1|gprs modem, protocol converter i
4-3-11 |Petlovo brdo 1]|gprs modem, protocol converter 1
4-3-12 {Stojeino brdo 1]gprs modem, protocol converter 1
4-3-13 [Torlak 1 1gprs modem, protocol converter 1
4-3-14 |Devojacki grob 1}zprs modem, protocol converter 1
4-3-15 |Lipovica 11gprs modem, protocol converter 1
4-3—16 |Water tower Kosutnjak 1]gprs modem, protocol converter 1
4-3-17 {Suplja stena 1]gprs modem, protocol converter 1
4-3-18 |Kumodraz 1lgprs modem, protocol converter i
4-3-19 |Water tower Lipovica 1igprs modem, protocol converter :
i

4-3-20

Cuncati

gprs modem, protocol converter

#HEl5-31
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SS-08 / SPECIFICATION OF TELECOMMUNICATION NETWORK e
Item No. | Name of Station I Qw | Specification priority

5-1 IP data network for tehnical system data transmission :

5-1-2 Active components

<< SHDSL Laver 3 router >>
5-1-2-1-01 [PS 30 Lipovica — PS 20 11SHDSL. Router Layer 3 i
5-1-2-1-02 |PS 20 Zeleznik - PS$ 30 1]SHDSL. Router Layer 3 1
5-1-2=-1~03 |PS 20 Zeleznik — PS 1B 1]SHDSL Router Laver 3 1
5-1—2-1-04 |PS 1B Bele vode— PS 20 11SHDSL Router Layer 3 1
5-1-2-1-05 |PS 18 Bele vode—B.Brdo 1}SHDSL Router Layer 3 1
5-1-2-1-06 |B.Brdo—PS 1B Bele vode 1ISHDSL Router Layer 3 i
5-1-2-1-07 |B.Brdo—K.Milosa 1|SHDSL Router Laver 3 i
5—-1-2-1-08 |K.Milosa — B.Brde 11SHDSL Router Layer 3 1
5-1-2-1-09 |K.Milosa — PS 15 Topcider 1]SHDSL Router Layer 3 1
5-1-2-1-10 |PS 15— KMilosa 1}SHDSL. Router Layer 3 1
5-1-2-1-11 |K.Milosa — PS 16 Vracar 11SHDSL. Router Layer 3 1
5-1-2-1-12 |PS 16— K Milosa 1{SHDSL Router Layer 3 1
5-1-2-1-13 K Milosa ~ PS 4 C Krst 11SHDSL Router Layer 3 1
5-1-2-1—-14 |PS 4~ KMilosa 1{SHDSL Router Layer 3 1
5-1-2-1-15 |KMilosa — PS 17 Zvezdara 1|SHDSL Router Layer 3 i
5—-1-2-1-16 |PS 17— K.Miosa 1|SHDSL Router Layer 3 1
5-1-2-1-17 |K.Milosa ~ PS 18 Tasmaidan 1I1SHDSL Router Layer 3 i
5-1-2-1-18 |PS 18- K.Milosa 1ISHDSL Router Layer 3 1
5-1-2-1-19 K Milosa ~ PS8 21 Pionir 11SHDSL Router Layer 3 i
5~1-2-1-20 {PS 21- K Milosa 1|SHDSL Router Layer 3 1
5-1-2~-1-21 |K.Milosa — PS 23 S$.Grad 11SHDSL Router Layer 3 1
5-1~2—-1-22 |PS 23— K.Milosa 1]SHDSL Router Layer 3 1
5-1-2-1-23 |Bezanija~ PS 23 1ISHDSL . Router. Layer 3. 1
5-1-2-1-24 IPS 23— Bezanija 1|SHDSL Router Layer 3 1
5-1-2-1-25 |KMilosa — Deligradska 1|SHDSL. Router Layer 3 i
5-1-2-1-26 |Deligradska — K.Milosa 1]SHDSL. Router Layer 3 1
5-1-2-1-27 |K Milosa — PS 10 Dedinje 1|SHDSL Router L ayer 3- 1
5-1-2-1-28 |PS 10— K.Milosa 1|SHDSL Router Layer 3 1
5—-1-2—-1-29 |B.Brdo—Makis 1|SHDSL Router Layer 3 1
5-1-2-1-30 {Makis — B.Brdo 1|SHDSL Router Layer 3 1
5-1-2-1-31 PS5 T. draizera—Kneza Miiosi 1}SHDSL Router Laver 3 1
5-1—2—-1-32 {¥neza Milosa ~ PS 5 T.drazer: 1}SHDSL. Router Layer 3 1

<{ Layer 3 switch >> -
5-1-2=-2-01 [PS 1B Bele vode {lLayer 3 + acc 1
5-1-2-2-02 {Banovo Brdo 1|t ayer 3 + acc i
5-1—2-2-03 |Bezaniia 1iLaver 3 + acc 1
5—-1-2-2-04 |KMilosa Oilayer 3 + acc’ 1
5-1—2-2-05 {Makis ilLayer 3 + ace i

<< Layer 2 switch >>
5-1-2-3-01 |PS 30 Lipovica 1|Layer 2 1
5-1-2-3-02 |PS 20 Zeleznik 1lLayer 2 1
5~1-2-3-03 |PS 1A Bele vode 1]Layer 2 1

- 5-1-2-3-04 |PS 4 Grveni krst 1{Laver 2 1
5-1-2-3~05 !PS 15 Topcider {iLayer 2 i
5—-1-2-3-06 |PS 15 A Topcider 1iLayer 2 1
5-1-2-3-07 [PS 16 Vracar 1iLayer 2 1
5-1-2-3-08 |PS 16 A Vracar 1jLayer 2 1
5-1-2-3-09 |PS 17 Zvezdara iliayer 2 1
5-1-2-3~10 IPS 18 Tasmajdan {{Layer 2 - 1
5-1-2-3-11 {PS 23 Studentski grad 1ilayer 2 1
5-1-2-3-12 |PS 21 Pionir 1iLayer 2 i
F=1-7-3-13 |PS Teodora draizera ilLayer 2 i
F-1-2-3—-1+4 |PS 10 Dedinje illaver 2 1

BEk 5 - 32 4“4
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$S-09 / SPECIFICATION OF TELECOMMUNICATION NETWORK 242
Item No MName of Station Q'ty Specification priority
5-1-2=-3-135 {PS 22 Torlak ijlaver 2 1
5-1-2-3-13 [|PS 24 Kesutnjak 1lLaver 2 i
5-1-2-3~17 {PS 1A Bele Vode 1ibaver 2 1
5-1-2-3-18 |[Deligradska 1jLaver 2 1
5~1-2-3—19 |PS 27 Cista voda 1lLaver 2 1
5=1-2-3-20 IPS 18 Bezaniia 1|Laver 2 i
5=1-0-3-21 {PS 6 Dunav {|Laver 2 1
5~1-2—3-22 |PS 25 Mckrolusko brdo 1|iaver 2 f
5=1-2-3-23 |P3 28 Zarkovo 1liLayer 2 i

<{ Media converter 2> _
5-1-2—-d4-01 |Bezaniia - PS 19 Bezaniia 1|Media converter SM/FE 100hibos ]
5-1-2-4-02 [PS 19 Beranija — Bezanila 1iMledia converter SM/FE 100Mbps 1
5-1-2-4—03 [PS15 Tapcider - PS15A Topcide 1{Media converter SM/FE 100Mbps 1
5—-2-4~04 |PS15A Topcider — PS15 Topcide 1{Media converter SM/FE 100Mbos 1
5-1{-2—4-05 |PS16 Vracar — PS18A Vracar 1{Media converter 8M/FE 100Mbps 1
5~1-2-4-06 |PS18A Vracar — PS16 Vracar 1Media converter SM/FE 1G0Mbps 1
5-1-2-4-07 |Makis — PS 27 Cista voda 1 IMedia converter SM/FE 100Mbps i
5-1-2-4-08 [(PS 27 Cista voda — Makis 1IMedia converter SM/FE 100Mbps 1
5-1-2-4-(8% {PS1A B. vode — PS1B B. vodj{ 1 {Media converter SM/FE 1GGMbps i
5-1-2-4—10 PS1B B. vode — PS1A B. vod 1|Media converter SM/FE 100Mbps 1
5-1-2—4-11 iKesutniak — PS 24 Kosutniak 1|Media converter SM/FE 160Mbps i
5—1~2-4-12 PSS 24 Kosutniak — Kosutniak 1 IMedia converter SM/TE 100Mbps 1
5—~1—-2-4-13 PS8 17 Zvezdara — Kosutniak 1{Media converter SM/FE 100Mbps 1
5-1-2-4-14 |Kosutnjak — PS 24 Kosutnjak 1|Media converter SM/FE 10ChMbps 1
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85-11 / SPECIFICATION OF Chlorine Measurement >
Name of Station ' Specification .
. . t . - riorit
Ttem No {check point) Q'ty chlorine residual cubicle e Y

<< Measuring Point Equipment >>

3-1-01

3-1~-02

3-1-03

3-1-04

3-1-05

3-1-06

3-1-07

3-1-08

[«o] S ER T RN PN ] J N0 el

3-1-09

w

3-1-10

=
[=]

3-1-11

b
—

3~-1-12

()
3%

3-1-13

=
w

3-1~14

[
(-3

3-1-15

=
()]

3-1-16

iy
(<))

3-1-17

]
-~

3-1-18

uy
[=+]

3-1-19

ey
w

3-1-2¢

[y
(=]

3-1-21

[an]
=

3-1-22

3]
B

3-1-23

[3N]
[¥1)

3-1-24

[
S

3-1-25

™
in

3-1-26

™
o

3-1-27

[S]
-1

3~1-28

b
o
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raf rofrolral rofr] palaa| s ra{ o R R N ] RN PRI RI| N RN R N D RO

<< Resexvoixr Equipment >>

4-1-01

Pionir

4-1-02

Glawni

4-1-03

Krainski

4-1-04

Zeleznik

4-1-05

Zaxrkovo

4-1-06

Umka

4-1-07

Zvezdara

4-1-08

Mokroliusko brdo

4-1~-09

Dedinde

§-1~10Q

Barajevo

4-1-11

Petlove brde

4-1-12

Stojcino brdo

4-1-13

Torlak

4-1-14

Devojacki grob

4-1-15

Lipovica

4-1-16

Water ‘tower Kosutnjak

4-1-17

Suplja stena

4-1-18

Kumodraz

4-1-12

Water tower Lipovica

4-1-20

Guncati
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7

8s-12 / SPECI?ICATION OF Laboratory Measuring Equipment

itern No. N(E:;?;, cn;f pS(:ic:]tS)n Uty Specification Remarks

<< Chemical Laboratory Equipment >>

9-1-01 liomic Absortion Spectrometer(AAS) 1

9-1-02 (Totai Organic Carbon Analyzer(TOC) 1

9~1-03 [UV-VIS Spectrometer 1

9—1-04 InighPefomance Ligid Chromatogrophy{PLL) 3

9-1-03 |lon Chromotogrc;phy - {C 2

9-1-06 {Analytical balonce, 0.001g 3

9-1-07 [Glassware Washer 2

<< Microbiological Laboratory Equipment >>

9-2-01 {Microscope 2

9-2-02 {Autoclave [

9~2-03 |Glassware Washer with drying syslem 1

<< Chemical Laboratory Equipment (waste water} >>

9—-3—-01 |atomic Absorlion Spectrometer{AAS) ' 1

9~3~072 |ges chromatograph, PPC, FID and ECD Z

9303 [Total Organic Carbon Analyzer(TOC) 3
ey

Ol
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Table 3

Work Demarcation for Installation between Japan Side and BVK

1. The well equipment to be provided by Japan side shall be installed by BVE.

2. The mechanical and electrical equipment for the pump stations such as
pumps/motors, frequency converters, control cubicles and flaps to be provided by
Japan side shall be installed by BVEK. Meanwhile, the terminal equipment,
telecommunication equipnient and SCADA servers related to SCADA system to be
provided by Japan side shall be installed by Japan side.

3. The measuring point equipment and reservoir equipment to be provided by Japan

side shall be installed by Japan side.

4. The equipment for SCADA system located in the central control station and the local
control stations to be provided by Japan side shall be installed by Japan side.

5. The laboratory measuring equipment and instrument to be provided by Japan side
shall be installed by BVK. '

6. For detail work demarcation between Japan side and BVK for SCADA system,
please refer to Appendix 1 to 8. '
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Appendix-6
Work demarcation of Well equipment (99 welis)

Japan side: Supply of the following equipment;
*Fregency Inverter
*Level transmitter
- Control Cubicle
-PLC
-GPRS modem

BVK side: 1. Installation of equipment to be provided by Japan side.
2. Procurement, installation and connection of materials indicated by dotted line below..

PLC
BRI o
]| b e e e Level transmitter
Control Cubicle | I
11 i
i : Freguency Inverter II
iO_Q_V_P .O..W_Q..r..ea.tlli - R ] Temperature switch
b embedded in motor
Power cable IE
s e - ] e e — — Motor
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Appendix—7

Work demarcation of measuring point(Residual chlorine) (28 points)
Japan side: Supply, installation and site test of the following equipment;

= Cubicle ‘

*GPRS modem

“PLC

Residual chlorine analyzer

BVK side: 1. Procurement, installation and connection of materials indicated by dotted line below

Cubicle
GPRS Residual chlorine analyzer
Modem
iO_O_V _I:-’gw_g_r _c':'aﬁlg_ N PLGC Power cable
" Control cable
Indicator - —
for N
Residual { | ___Sampling pipe | vapan
chlorine .
1 analyzer : :: BVK
Sampling pipe
Il<__.____
/BVK .~ Japan - ::
-
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Appendix—8

Work demarcation of reservoir equipment {20 points)

Japan side: Supply, installation and site test of the following equipment;

=Cubicle
*GPRS modem
-PLC

*Residual chlorine analyzer

BVK side: 1. Procurement and installation of materials indicated by dot line below.
2. Connection of cables and sampling pipe.

Cubicle

GPRS
Modem

e LN SRR PLC

Indicator
for
Residual
chlorine
znalyzer

Control cable

- Control gable

_Power cable

r—

A Level transmitter {existing)

L_J

_ r;l"-! Level transmitter (existing)/]\ BVK

L.

Residual chlorine analyzer

Control cable

Sampling pipe

BVK Japan

#EE B -49

\j/ Japan

Japan

:I Sampling pipe

BVK
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Table 5

Bagic Planr on SCADA System for BVK Water Supply

1. General

This basic plan shall apply to the SCADA system for BVK water supply to monitor the
ninety-nine Reny well pumps, the twenty-six water distribution pump stations, the
twenty reservoirs and the twenty-eight measuring points, and to operate remotely the
ninety-nine Reny well pumps at the local control centers in Bezanija and in Banovo
Brdo.

2. Scope of Work

The procurement and installation works for SCADA system including software shall be
done by Japan side. However, the telecommunication system for SCADA system shall be
made by BVK. The equipment for SCADA system to be provided by Japan side is shown
in Table-1.

For detail of work demarcation between Japan side and BVK, please refer to table 3.

3. System Configuration
Overall SCADA system configuration is shown in Attachment 1.

4. Test

All hardware and software for SCADA system shall be tested at the factory before
delivery to BVK.
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Sektor Udrzavanja - SIUZ0a 1 ENLLKE PupLciuc
Int.broj

Datum 04.08.2004.

Beograd

THE LEFT BANK OF RIVER SAVA RANNEY WELLS EQUIPMENT — PUMPS AND MOTORS

EXISTING REPLACEMENT
ItNo |- RW | Q(Us) | H(m) | Motor rpm Q(/s) | H(m) | Motor rpm Remark
S output output
o kW) (W)

1.}~ 98 30 75 30 3000 35 75 45 3000

2. .95 70 75 90 3000 70 75 90 1500

3. 94 .. 70 75 90 3000 116 75 132 1500 *
4.1 93 100 75 132 3000 70 75 132 1500

3. 92 . 70 5 75 3000 70 75 90 1500

6.1 90 100 75 132 3000 110 5. 132 1500

7.4 89 100 75 132 3000 70 75 80 1500

8. 88 - 100 75 110 3000 70 75 90 1560

9, 87 70 . 75 110 3000 70 75 90 1500

10{~ 86 70 75 90 3000 70 73 90 1508

11 85 100 73 132 3000 110 73 132 1500

12 B4 . 130 75 160 3000 130 75 160 3000

13 83 70 75 90 3000 70 75 90 1500

i4 81 35 75 45 3000 70 75 90 1500 *
i3 ‘80 100 75 132 3060 110 75 132 1500

16 719 70 75 85 3000 70 75 90 1560

i7 78. - 70 75 90 3000 70 73 90 1500

18 75 35 75 45 3000 35 75 45 3000

19 73 30 75 43 3000 35 73 45 3000

29 72 33 75 43. 3000 33 75 45 3000

21 69 30 75 43 3000 35 75 45 3000

22 62 100 75 110 3000 110 75 132 1500

23] - 6l 0 75 90 3000 70 75 90 [ 1500

24 60 100 75 135 3000 110 75 132 1560

25 59 70 75 80 3000 70 73 S0 1500

26 66 - - 70 75 80 3000 70 73 90 1500

27 &5 70 15 - 90 3000 35 75 45 3000 **
28 64 30 75 40 3600 35 75 45 3000

29 63 70 75 75 3000 35 75 43 3000 | **
30 51 100 75 130 3000 . 110 75 132 1500

31 IR 100 5 132 3000 110 75 - 132 1500

32 49 70 75 90 3000 130 75 160 3000 *
33] .48 .. 30 75 48 3000 30 75 43 3000

341 147 100 75 110 3000 110 15 132 1560

35 46 70 75 80 3000 110 75 132 1500 : *
36| 4% 100 75 110 3000 110 75 132 1508

37 44 .- 70 75 85 3000 110 73 132 1560 *
38" 43 - 70 75 85- - | 3000 |- -70- 75 90 1500 - -
39 42 - 100 75 110 3000 110 3 132 1500

40 41 - 70 75 20 3000 110 75 132 1500 *
414 40 - 70 75 85 3000 70 15 90 1500

42{ 3% . 100 75 110 3000 110 75 132 1560

43 - 37 100 15 132 3000 110 75 132 1560

- 36 70 75 75 3000 70 75 50 1500

45 354 100 75 132 3060 110 75 132 1500

46 21 100 75 130 3000 130 75 160 3000 *
470 2HT - - - - - 110 75 132 1560

481 231 70 15 9¢ 3000 70 75 %0 1508

49 21 130 75 158 3000 130 75 160 3000

*_ For wells we are requesting stronger aggregates then installed. Existing aggregates are working on 50Hz with high water
level in well.

**_ For wells we are requesting smaller aggregates then installed. Existing aggregates are working on frequencies close to
rniniral values recommended by manufacturer.

- Pump power is adopted according to frequency converter caracteristic.

- Submersible pump and moter manufacturers are recommending that the submersible motor power is min.10% higher then
pump power. 1500 rpm submersible motor life time is 2.5 times longer then existing 3000 rpm motors and purps are more

reliable and persistent. '
o
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%kl 5.3 Minutes of Discussions
(December 16, 2004)



MINUTES OF DISCUSSIONS
- ON THE BASIC DESIGN STUDY ON THE PROJECT
FOR IMPROVEMENT OF WATER SUPPLY SYSTEM
IN BELGRADE
. IN SERBIA AND MONTENEGRO
(EXPLANATION ON DRAFT REPORT)

In July 2004, the Japan International Cooperation Agency (hereinafter referred to
as "JICA") dispatched a Basic Design Study Team on THE PROJECT FOR
IMPROVEMENT OF WATER SUPPLY SYSTEM IN BELGRADE (hereinafter
referred to as "the Project”} to Serbia and Montenegro, and through discussion, field
survey, and technical examination of the results in Japan, JICA prepared a-draft report
of the study. : ' _

In order to explain and to consult the Serbia and Montenegro on the components
of the draft report, JICA sent to Serbia and Montenegro the Draft Report Explanation
Team (hereinafter referred to as " the Team "), which is headed by Mr. Keiichi Muraoka,
Resident Representative , JICA Austria Office, from 13th December to 21st December.

As a result of discussions, both parties confirmed the main items described on
the aftached sheets.

Belgrade, Serbia and Montenegro, 16™ December 2004

Ketichi Muraoka jan Stanojevic U
Leader ty Manager

Draft Report Explanation Team City Assembly of Belgrade
Japan International Cooperation Agency Serbia and Montenegro
Japan

s Ji

Vfadimir Tausanovic

anaging Director
Belgrade Waterworks and Sewerage
Serbia and Montenegro
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ATTACHMENT

1. Components of the Draft Report
The Government of Serbia and Montenegro agreed and accepted in principle the
components of the draft report explained by the Team.

2. Japan's Grant Aid scheme
The Serbia and Montenegro side understands the Japan's Grant Aid Scheme and
the necessary measures to be taken by the Government of Serbia and Montenegro
~ as explained by the Team and described in Annex-3 and Annex-4 of the Minutes
of Discussions signed by both parties on 21* July 2004. =

3. Schedule of the Study :
JICA will complete the final report in accordance with the confirmed item and

send it to the Government of Serbia and Montenegro by Febrary 2005.

4. Other Relevant Issues .
The following issues were discussed and confirmed by both sides.

4-1 Scope of Work
The both sides agreed each undertaking of procurement and installation between
the Serbia and Montenegro side, and the Japahese side for the Project as shown in
Annex-1.

4-2 The maintenance of SCADA system
The Serbia and Montenegro side agreed that BVK will guarantee the proper
operation and maintenance using SCADA system, and continuous practical use.
The chart for operation and maintenance organization is shown in Annex-2.

4-3 Suitable application of SCADA system
The Japanese side and the Serbia and Montenegro side agreed that BVK will
draw up a more efficient and suitable operation plan based on the data acquired by
SCADA system, which would be introduced in the Project.

4-4 Implementation schedule
The Serbia and Montenegro side agreed to complete its scope without any delay
based on the installation schedule which the Japanese side presented.

A y
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Annex-1

Scope of Work
Items Procurement Installation

1. Water Distribution Pump Station
(1) Pump/Motor Japan Serbia
(2) Control Cubicles-.« . Japan ~ Serbia
(3) Frequency Inverter/Soft Starter Japan Serbia
(4) Flap (Check Valve): Japan Serbia
(5) Pressure Transmitter Japan Serbia
(6) Electrical and Instrument Wiring Serbia Serbia
(4) Piping for Pump Serbia Serbia
2. SCADA System _
(1) SCADA System Japan/Serbia™ | Japan/Serbia™
(2) PLC/Radio Modem (except for well Japanlserbia*z Japan/Serbia™
pumps} Japan/Serbia" Serbia
(3) PLC/Radio Modem (for well pumps) | yapan/Serbia™® | Japan/Serbia™
(4) Residual Chlorine Analyzer Serbia Serbia
(5) Telecommunication System

Japan Serbia
3. Laboratory Equipment

Note:  *1 Serbia and Montenegro side shall carry out procurement for power cable.
*2 Serbia and Montenegro side shall carry out procurement for power cable and signal cable.
*3 Serbia and Montenegro side shall carry out installation for power cable.
*4 Serbia and Montenegro side shall carry out installation for power cable and signal cable.
*5 Serbia and Montenegro side shalt carry out procurement for sampling pipe.
*6 Serbia and Montenegro side shall carry out installation for sampling pipe.
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1,

Annex-3

JAPAN'S GRANT AID

Japan’s Grant Aid System

(1) Grant Aid Procedures

1)

2)

2)

Japan's Grant Aid Program is executed through the following procedures.

= Application (Request made by a recipient country)
= Study (Basic Design Study conducted by JICA)
* Appraisal & Approval

‘(Appraisal by the Government of Japan and Approval by the Cabinet)
*Determination of the implementation
(T he Notes. exchanged between the Governments of Japan and the recipient country)
*Implementation (Implementation of the Project)

Firstly, the application or request for a Grant Aid project submitted by a recipient country is
‘examined by the Government of Japan (the Ministry of Foreign Affairs) to determine
whether or not it is eligible for Grant Aid. If the request is deemed appropriate, the
Government of Japan assigns JICA to conduct a study on the request.

Secondly, JICA conducts the study (Basic Design Study), using Japanese consulting firms.

Thirdly, the Government of Japan appraises the project to see whether or not it is suitable for
Japan's Grant Aid Programme, based on the Basic Design Study report prepared by JICA,
and the results are then submitted to the Cabinet for approval.

H
Fourthly, the project, once approved by the Cabinet, becomes official with the Exchange of
Notes signed by the Governments of Japan and the recipient country.

Finally, for the implementation of the project, JICA assists the recipient country in such
matters as preparing tenders, contracts and so on.

Basic Design Study

Contents of the Study

The aim of the Basic Design Study (hereinafter referred to as "the Study"), conducted by
JICA on a requested project (hereinafter referred to as "the Project”), is to provide a basic
document necessary for the appraisal of the Project by the Government of Japan. The
contents of the Study are as follows:

i) Confirmation of the background, objectives and benefits of the Project and also institutional
capacity of agencies concerned of the recipient country necessary for the Project's
implementation; '

i) Evaluation of the appropriateness of the Project to be implemented under the Grant Aid
Scheme
from a technical, social and economic points of view;

iii) Confirmation of items agreéd on by both parties concerning the basic concept of the
Project;

iv) Preparation of a basic design of the Project; and

v) Estimation of costs of the Project.
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2)

@3)

2)

3)

4)

5)

The contents of the original request are not necessarily approved in their initial form as the
contents of the Grant Aid project. The Basic Design of the Project is confirmed considering
the guidelines of Japan's Grant Aid Scheme.

The Government of Japan requests the Government of the recipient country to take whatever
measures are necessary to ensure its self-reliance in the implementation of the Project. Such
measures must be guaranteed even though they may fall outside of the jurisdiction of the
organization in the recipient country actually implementing the Project. Therefore, the
implementation of the Project is confirmed by all relevant organizations of the recipient
country through the Minutes of Discussions.

Selection of Consultants _
For the smooth implementation of the Stody, JICA uses a registered consulting firm. JICA
selects a firm based on proposals submitted by interested firms. The firm selected carries out

. a Basic Design Study and writes a report, based upon terms of reference set by JICA.

The consultant firm used for the Study is recommended by JICA to the recipient country to
also work in the Project’s implementation after the Exchange of Notes, in order to maintain
technical consistency and also to avoid any undue delay in implementation should the
selection process be prepared.

Japan's Grant Aid Scheme -

What is Grant Aid?

The Grant Aid Program provides a recipient country with non-reimbursable funds to procure
the facilities, equipment and services (engineering services and transportation of the products,
etc.) for economic and social development of the country under principles in accordance with
the relevant laws and regulations of Japan. Grant Aid is not supplied through the donation of

materials as such.
¥

Exchange of Notes (E/N)

Japan's Grant Aid is extended in accordance with the Notes exchanged by the two
Governments concerned, in which the objectives of the project, period of execution,
conditions and amount of the Grant Aid, etc., are confirmed.

"The period of the Grant" means the one fiscal year which the Cabinet approves the project
for. Within the fiscal year, all procedure such as exchanging of the Notes, concluding
contracts with consulting firms and contractors and final payment to them must be
completed. .

However, in case of delays in delivery, installation or construction due to unforeseen factors
such as weather, the period of the Grant Aid can be further extended for a maximum of one
fiscal year at most by mutual agreement between the two Governments.

Under the Grant, in principle, Japanese products and services including transport or those of .
the recipient country are to be purchased.

‘When the two Governments deem it necessary, the Grant Aid may be used for the purchase
of the products or services of a third country.

However, the prime contractors, namely consulting, contracting and procurement firms, are
limited to "Japanese nationals". (The term "Japanese nationals" means persons .of Japanese
nationality or Japanese corporations controlled by persons of Japanese nationality.)

Necessity of "Verification”
The Government of the recipient country or its designated authority will conclude contracts
denominated in Japanese yen with Japanese nationals. Those contracts shall be verified by
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6)

vi)

vii)

viii)

ix)

the Government of Japan. This "Verification" is deemed necessary to secure accountability of
Japanese taxpayers.

Undertakings required to the Government of the recipient country
In the implementation of the Grant Aid project, the recipient country is required to undertake
such necessary measures as the followings:

To secure land necessary for the sites of the Project and to clear, level and reclaim the Jand
prior to commencement of the construction;

To provide facilities for the distribution of electricity, water supply and drainage and other
incidental facilities in and around the site;

To secure buildings prior to the procurement in case the installation of the-equipment;

To ensure all the expenses and prompt execution for unloading, customs-clearance at the port
of disembarkation and internal transportation of the products purchased under the Grant Aid;

To exempt Japanese nationals from customs duties, internal taxes and other fiscal levies
which may be imposed in the recipient country with respect to the supply of the products and
services under the verified confracts;

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

"Proper Use"

The recipient country is required to maintain and use the facilities constructed and equipment
purchased under the Grant Aid properly and effettively and to assign the necessary staff for
this operation and maintenance as well as to bear all the expenses other than those covered
by the Grant Aid.

"Re-export"
The products purchased under the Grant Aid shall not be re-exported from the recipient
country.

Banking Arrangement (B/A)

a) The Government of the recipient country or its designated authority should open an account

in the name of the Government of the recipient country in an authorized foreign exchange
bank in Japan (hereinafter referred to as "the Bank"). The Government of Japan will execute
the Grant Aid by making payments in Japanese yen to cover the obligations incurred by the
Government of the recipient country or its designated authority under the verified contracts.

b) The payments will be made when payment requests arc presented by the Bank to the

Government of Japan under an Authorization to Pay (A/P) issued by the Government of
recipient country or its designated authority.

Authorization to Pay

The Governmeht of the recipient country should bear an advising commission of an
Authorization to Pay and payment commission to the Bank.
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Major Undertakings to be taken by Each Government
For the Procurement

Annex—4

NO.

ems

To be covered
by Grant Aid

To bear the following commissions 1o the Japanese bank for banking services based
upon the B/A :

1) Advising commission of A/P

2) Payment commission

To ensure unloading and custems clearance at port of disembarkation in recipient
country

1) Marine (Air) transportation of the products from Japan to the recipient country ®
{ 2} Tax exemption and custom clearance of the products at the port of disembarkation
3) Internal transportation from the port of disembarkation to the project site (®

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

To exempt Japanese nationals from customns duties, internal taxes and other fiscal
levies which may be imposed in the recipient country with respect to the supply of the

products and services under the verified contracts - ,

To maintain and use propetly and effectively the facilities constructed and/or equipment
provided under the Grant Aid

To bear afl the expenses, other than those to be borne by the Grant Aid, necessary for
the transportation and instaliation of the equipment

(B/A: Banking Arrangement, A/P; Authorization to Pay)

Bl 5-64




FLOW CHART OF JAPAN'S GRANT AID PROCEDURES
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Bt 7

Bizont
1. HF EHUKE
sEg@eAa | seer | moks | PRB L womoks
KR (m3/s) m3/4 {m3/s)
ERE | AR | WM | @) )
Bele Bode 0 5 0 5 0.1 | 31,560 0.08
Banovo Brdo 8 14 20 42 2.7 233, 280 0.06
Bezanija 57 0 0 52 | 1.9 | 164, 160 0. 04
& 60 T 20 99 5 432, 000 0. 05
B 5K, 20045
2. BABOHR
1960 | 1965 | 1970 | 1975 | 1980 | 1985 | toso | 1995 | 2000 | 2003
A8 6 14 26 38 55 83 93 9 97 99
SEHRAKE
e | s | oass | us | s |2 69 54 52 56 51
fgﬁfgif% 94, 340] 191, 17| 258, 336 377, 568 437, 134|404, 813|433, 901|431, 309] 469, 325 436, 234
BFl ; BVK, 2003

3. BUKR > 7ot (1)

4 ag -
FHE
pi el -5 =L

2001 18 29 47
2002 13 26 39
2003 9 17 26
2004 a2 57 7*

BE  BYKA T AT H. 20044

) *id6r AS

4, BUKR > 7 O (2) (in interval 1,04.04. - 28.05.04 (2 months))
FAILURE ST.

WELL No. Start - En: = duration (Day) Note
RB-23 27.02.04. .. 28.05.04. 91 motor failure
CB-59 1.04.04. 28.05.04. 57 pump failure
RB-30 11.04.04. 28.05.04. 47 motor failure
RB-6a 7.04.04. 8.04.04, 1 pump failure
RB-35 7.04.04. 8.04.04. 1 pump failure
RB-18 13.04,04, 14.04.04. 1 pump overheating
RB-92 16.04.04. . 21.05.04. 35 motor failure
RB-41 26.04.04. 14.05.04. 18 burned pump
RB-75 29.04.04. 14.05.04. 15 pump overheating
RB-63 21.05.04, 28.05.04, 7 - pump failure
RBE-10 25.05.04, 26.05.04. 1 pump overheating

Total 11 sets 274|days

B BVKAETEUKE X B PY
274dayx0. 05m3/secx3600X24=
1, 183, 680 m3/60days
25,920, 000 2y A OBAKO R 5%

B'BEl7 -1



5. BEICL BRI TR (July)

WELL ID POWER STOPS DATE Time and inierval Loss (m3)
7 tube wells 18.07. 04. 3 times 5 minutes 27, 468
5 wells 20.07.04. 3 times .5 minutes 19,620
4 wells 23.07.04. 3 times 5 minuies 15, 696
5 wells 25.07. 04, 3 times 5 minuies 14,620
Total 82, 404
6. MKE M4 m3/d
MRS Az E&ED
T K 432,000 24,000{ 408,000
K 340,000 0| 340,000
&5 772,000 24,000] 748,000
ORI FERAERIZHLS.6%ET S
7. RTOEH
ik FEHEH
. - EREE (50Hz) TEELT
AN % 2 J—— -
R THEBERN 25 |y okeAEN D
R SERERE LA 19 |y AERES RRRIRE
T T ER T 5 [# (35Hz) TELGLTWEH
= 49

EHR T4 0808EE (4070 Vs) BB R L TRERICH T8 UsOBENETL S,

351648 494&
33,264 #m
A BOEME 8%

K=

FERBVKEZE, 20045

BET-2

0.636% A
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E7 = " EIZOL\-C

1. K ANOEEKE OKEEE)

#a7kE (m3/d
Municipality | A (&) | #KAR| HRE ( );‘Jr?ﬁ;k ]
(A) ) | =R | T2/ &t
(33%)
1 Novibeograd 217,180 217,180 100% 52,682 18,603 35,067 106,352
2 Zemnu 191,938| 181,624 95% 44,057 15,558 29,326 88,940
3 Cukarica 168,356 168,356 100% 40,839 14,421 27,183 82,443
4 Vozdovac 151,746] 151,755 100% 36,812 12,999 24,503 74,314
5 Palilula 155,575| 144,445 93% 35,039 12,373 23,323 70,734
6 Zvezdara 132,352 132,352 100% 32,105 11,337 21,370 64,812
7 Rakovica 98,935 98,935 100% 23,999 8,475 15,974 48,448
8 Vracar 57,934 57,934 100% 14,053 4,963 9,354 28,370
9 Stari Grad 55,541 55,541 100% 13,473 4,758 8,968 27,198
10 Savski Venac 42,483 42,483 100% 10,305 3,639 6,859 20,804
11 Grocka 75,376 52,006 69% 12,615 4,455 8,397 25,467
12 Barajevo 24,436 16,577 68% 4,021 1,420 2,677 8,118
13 Obrenovac 70,974 0 0% 0 0 0 0
14 Lazarevac 58,474 0 0% 0 0 0 0
15 Mladenovac 52,394 0 0% 0 0 0 0
16 Sopot 20,356 0 0% 0 0 0 0
&k 1,574,050( 1,319,188 84%]| 320,000 113,000] 213,000 646,000
Fa K HIRRIEIS 50% 17% 33% 100%
& #}:20034EBVK
2 BRI ET—Y
Municipality LG NEON =Rl
1 Novibeograd 217, 180 I
2 Zemnu 181, 624 I
3 Cukarica 168, 356 I
4 Vozdovac 151, 755 v
5 Palilula 144, 445 L1l
6 Zvezdara 132, 352 I, 11
7 Rakovica 98, 935 I
8 Vracar 57,934 L1
9 Stari Grad 55, 541 LI
10 Savski Venac 42, 483 L1
11 Grocka 52, 006 I
12 Barajevo 16, 577 LIV
13 Obrenovac 0
14 Lazarevac 0
15 Mladenovac 0
16 Sopot 0
ot 1,319,188

Hi 88 : BVK, 20044
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3. VLRl KE (FEE)

Unit in m3/m

Zone | 1 11 v TOTAL
January 10,740,982.00 5,377,351.00 3,785,016.00| 504,517.00 20,407,866.00
February 9,658,355.00 4,819,326.00 3,392,081.00 449,452.00 18,319,214.00
March 10,137,872.00 5,641,288.00 3,844,739.00( 438,144.00 20,062,043.00
April 9,169,393.00 5,945,004.00 3,686,350.00| 558,320.00 19,359,067.00
May 9,957,675.00 6,429,063.00 3,857,108.00| 576,723.00 20,820,569.00
June 9,683,062.00 6,719,913.00 3,677,164.00( 506,503.00 20,586,642.00
July 10,056,655.00 6,392,163.00 3,679,182.00| 548,987.00 20,676,987.00
August 9,835,947.00 6,572,508.00 3,812,615.00| 493,935.00 20,715,005.00
September | 9,607,672.00 6,360,897.00 3,634,131.00 491,201.00 20,093,901.00
October 8,873,460.00 6,134,948.00 3,278,074.00| 475,447.00 18,761,929.00
November | 8,077,101.00 6,007,845.00 3,156,563.00| 522,645.00 17,764,154.00
December 8,551,363.00 5,699,364.00 3,306,170.00| 583,764.00 18,140,661.00
Avarage/mor| 9,529,128.08 6,008,305.83 3,592,432.75| 512,469.83 19,642,336.50
Avarage/day 317,638 200,277 119,748 17,082 654,745
FEKA D 639,980 403,520 241,269 34,418 1,319,188

&l :BVKARLL. 20044
4. J—RIBEKE
Zone I 1 1l v TOTAL
January 10,740,982.00 5,377,351.00 3,785,016.00| 504,517.00 20,407,866.00
February 9,658,355.00 4,819,326.00 3,392,081.00 449,452.00 18,319,214.00
March 10,137,872.00 5,641,288.00 3,844,739.00( 438,144.00 20,062,043.00
April 9,169,393.00 5,945,004.00 3,686,350.00| 558,320.00 19,359,067.00
May 9,957,675.00 6,429,063.00 3,857,108.00| 576,723.00 20,820,569.00
June 9,683,062.00 6,719,913.00 3,677,164.00| 506,503.00 20,586,642.00
July 10,056,655.00 6,392,163.00 3,679,182.00( 548,987.00 20,676,987.00
August 9,835,947.00 6,572,508.00 3,812,615.00| 493,935.00 20,715,005.00
September | 9,607,672.00 6,360,897.00 3,634,131.00( 491,201.00 20,093,901.00
October 8,873,460.00 6,134,948.00 3,278,074.00 475,447.00 18,761,929.00
November | 8,077,101.00 6,007,845.00 3,156,563.00| 522,645.00 17,764,154.00
December 8,551,363.00 5,699,364.00 3,306,170.00| 583,764.00 18,140,661.00
Avarage/mor| 9,529,128.08 6,008,305.83 3,592,432.75| 512,469.83 19,642,336.50
Avarage/day 317,638 200,277 119,748 17,082 654,745
AR KE 381,165 240,332 143,697 20,499 785,693
FKA O 639,980 403,520 241,269 34,418 1,319,188
par capita demand 0.496 iy
(m3/c/d) 0595 &KX
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5. BRFEERKKRT

BEERR Tk kAR Ttk
Ho7 | KT No | (/s | )| Emeke | s | ERRV L ) N
PS-1a 1 150 142 315 1940 315 167 160 386
Bele Vode 2 150 142 315 1940 315 167 160 386
3 150 142 315 1940 315 167 160 386
PS-1b 1 400 98 575 1932 575 400 90 488
Bele Vode 2 150 97 210 1932 210 400 90 488
3 400 98 575 1932 575 400 90 488
4 150 97 210 1932 210 400 90 488
PS-4
Krst 300 70 300 1962
PS-18 400 60 400 1964 400 400 65 366
Trasmajda 400 65 366
n 2 400 60 400 1964 400
3 240 60 250 1964 250 400 65 366
4 400 60 400 1964 400 400 65 366
PS-19 1 200 88-65 210 1964 210 200 65 179
Bezanija 2 180 88 210 1964 210 200 65 179
3 200 88-65 210 1964 210 200 65 179
PS-23 1 261 70 211 1976 211 500 70 481
Stu.Grad 2 261 70 211 1976 211 500 70 481
3 380 70 304 1976 304 500 70 481
4 380 70 304 1976 304 500 70 481
5 380 70 304 1976 304 500 70 481
PS-17a 1 200 82 188 1982
Zvezdara 2 200 82 188
3 200 82 188
PS-21 1 50 65 75 1967
Pionir 2 50 65 75 1967
3 100 65 110 1967
PS-20 1 80 166-130 320 1980 320 240 150 526
Zeleznik 2 80 166-130 320 1980 320 240 150 526
PS-2 1 520 18 110 1985
Sava 2 1000 18 250 1985
3 1000 18 250 1985
4 1000 18 250 1985
5 1000 18 250 1985
PS-15 1 100 70-60 316 1961
Topcider 2 135 70-65 316 1961
3 135 70-65 316 1961
PS-15a 1 400 125 608 1967
Topcider 2 400 125 608 1967
3 400 125 608 1967
4 250 125 404 1967
PS-18a 1 611 70 500 1997
Tasmajdan| 2 611 70 500 1997
3 611 70 500 1997
4 611 70 500 1997
PS-25a 1 200 82 188 1981
M.brdo 2 200 82 188 1981
3 200 82 188 1981

EES - 3
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BRER AR T4 BERAR TR
P35, N P35, TEFR |
Ferg | HraNo | W) || ek | g | TRV | @) | ome | kv
PS-25 1 80 145 237 1981
M.brdo 2 80 145 237 1981
3 80 145 237 1981
PS-10 1 180 50-55 160 1978
Dedinje 2 180 50-55 160 1978
3 180 50-55 160 1978
4 375 50-55 160 1978
PS-16a 1 450 132-120 629 1976
Vracar 2 450 132-120 629 1976
3 450 132-120 629 1976
4 450 132-120 629 1976
PS-27 1 800 50 700 1986
Makis C.V 2 800 50 700 1986
3 1000 100 1400 1986
4 1000 100 1400 1986
5(diesel) 500 96 700 1986
6 1600 95 900 1986
PS-3a 1 450 36-25 250 1987
Surcin 2 450 36-25 250 1987
3 450 36-25 250 1987
4 450 36-25 250 1987
PS-28 1 120 144-108 400 1990
Zarkovo 2 120 144-108 400 1990
PS-28a 1 210 64-52 250 1991
Zarkovo 2 375 64-52 400 1991
3 375 64-52 400 1991
4 37 64-52 400 1991
PS-1 1 320 144-108 74 1940
Sabacka 2 230 22 59 1935
3 200 15 50 1935
4 350 20 110 1969
PS-22 1 60 90 76 1970
Torlak 2 60 90 76 1970
1 50 60 100 1928
PS-5 2 50 60 100 1928
P.P. 1 20 300 110 1974
Vinca 2 21 250 110 1994
PS-6 1 25 40 75 1989
Dunav 2 20 45 1989
3 25 40 75 1989
PS-16 1 150 65 126 1961
Vracar 2 150 65 126 1961
3 200 60 162 1961
PS-17 1 60 50 50 1964 50 120 80 139
Zvezdara 2 75 90-80 118 1964 118 120 80 139
3 75 90-80 118 1964 118 120 80 139
PS-24 1 125 60 85.5 1979
Kosutnjak 2 125 60 85.5 1979
3 125 60 85.5 1979
PS-3 1 195 45-34 160 1987
Surcin 2 195 45-34 160 1987
Total kW 29,797 6,855 8,448
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R KBS 30,474
Dm3/d 2,296,521
QF LGS 1,630,530

3E—1E. 4B 16 TF29% D FHE
M 5 EERIZ kBB %k (25%)
BIKEL K= (m3/d) 1,222,897

Zone 1REZKKRL T (L/s) 17,596
m3/d 1,520,294
TR TBR<KE 1,079,409

6. BEKRTDEET—4

losses caused by pump breaks

(m3)
MAY 7,513,258
JUN 7,835,184
JULY 4,486,061
total for 3 months 19,834,503

I FIEERIZ kBB (25%)
HIEICLDIER (14%)
(HPEKE/ ERKE)
BARELKE (M3/d)

1970F LIRT DR T (L/s)
m3/d

7. AR TDEMHEIZEDEL
BRER OIURSOEFE KEOEE.I7—0RA)
QiEBOF B
QEER(RTILT DES)

1980 LIRIDRL T E #IL 745 385 . 388 DR TIRENIZE(

8. BlKARFIHBDEE (200445£7A)

. Pun

SF;::?:n date power stop duration location Capacﬁty Loss

Hour Minut L/sec m3

CS-30 03,jul 1 45 suburban |Under rehabilitation
CS-22 03,jul 30 suburban 60 108
CS-23 06,jul 15 central 1,021 919
CS-19 06,jul 45 central 400 1080
CS-18 06,jul 45 central 1,040 2808
CS-19 06,jul 35 central 400 840
CS-23 06,jul 35 central 1,021 2,144
CS—4 06,jul 45 central 630 1701
CS-21 07, jul 25 central 200 300
CS-17 07,jul 1 0 central 305 1098
CS-20 07, jul 30 suburban 280 504
CS1A 08,jul 25 central 450 675
CS1B 08,jul 25 central 1,100 1650
CS-19 09,jul 5 central 400 120
CS-23 09,jul 5 central 1,021 306
CS-16 20,jul 15 central 500 450
CS-16a 20,jul 15 central 1,350 1215

CS-30 21 4ul 10 suburban |Under rehabilitation
CS-31 27 jul 1 15 suburban 60 270
CS-31 29 jul 30 suburban 60 108
CS-26 30,ul 1 20 suburban 60 288
CS-33 30,jul 1 20 suburban 23 110
CS-18 31,4ul 9 central 1,040 562
14 4 17,256

&E#:BVK, 2004

EE8 - 5

809,557
113,338

14%
696,219

6,760
584,064

EREHEIZHL) (X5 K80%

ZEk 8

(FEORKE/ 2RV TEEKE)

17256/(1222897+30)
00470% {FEICLSHAR



EEK;
central
Hour Minut

1 344
6 44

suburban

4 200
7 20

9. BRKDEKE

Zone | 1 1l v TOTAL
B 317,638 200,277 119,748 17,082 654,745
AR 238,228 150,208 89,811 12,812 491,058
7= -79,409 -50,069 -29,937 -4,271 -163,686
EEToN S 381,165 240,332 143,697 20,499 785,693
10. FRKR T DES
=R B S BUK T D BOBINN : 749L/sec (64, T14m3/d)

B TR EOHEN 17 VS — 2T 3, AMSOHEE  480L/sec (41, 472m3/d)
R T DOEH 8
N TREDOWRD 3

2t 28

R BVKEEFE ., 20044F

11.E KR T A KE (BKENoBKENSRTDH)

Ko7 wE - (L/Seo) ks i
(L/sec)

CS19 Bezani ja 700 Bezani ja 2,000
CS23 Stu. grade 1, 300 Bezani ja
CS18 Tasma jdan 1, 440 Banobo Brdo
CS16 Vracar 500 Banobo Brdo 5, 590
CS16a Vracar 1, 800 Banobo Brdo
CS15 Topcider 400 Banobo Brdo
CSlba Topcider 1, 450 Banobo Brdo
CS5 Vinca 100 Vinca 100
CSla Bele Bode 450 Bele Bode 1,550
CS1b Bele Bode 1, 100 Bele Bode
CS27 Makis 3,600] Makis & Jezero 3, 600
Total (L/s) 12, 840 12, 840
Total (M3/d) 1,109, 376 1,109, 376

12 BKIEDEEKE

" O FHA = QFEFEA = BiE |E0-@ KU
Us) m3/d Is) m3/d % m3/d

. . 600| 51,840 450| 38,880 75% 12,960| M1k

N -
500] 43,200 500]  43,200]  100% 0| ik
NJKR«TNR1, 2, 3 4,200] 362,880 2,450 211,680 58% 151,200 M1 K
~F=71, 2, 3 3,200 276,480 1,850 159,840  58% 116,640 HIT 7K
~¥vval 2,000] 172,800 1,900 164,160  95% 8,640 FJiK
= 1,000 86,400 900 717,760 90% 8,640| FyiKk
vrF v 80 6,912 60 5,184 75% 1,728 FiiiKk
&l 11,580 | 1,000,512f  7,760| 670,464 67% 330,048
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