VERIFICATION OF
DESIGN & DEVELOPMENT

PT. DHARMA POLIMETAL
HYDRAN PROJECT (1°" STEP)

PREPARED BY :
1. Maria Christine : Consultant Project
2. Santosa Setianegara : Project Leader
3. Agung Hanggono : Mechanical & Design Engineer
4. Paber Simanjuntak : Electrical & Design Engineer

PT. DHARMA POLIMETAL
JL. Raya Serang Km. 24 Balaraja — Tangerang
Banten




VERIFICATION OF DESIGN Doc N
(‘ ".) AND DEVELOPMENT 01/IE/VER
PROJECT EE}?;{;NT FOR EX ADISTAR, DPM, DAN, MUFFLER Paps
PT. DHARMA POLIMETAI
SUBTITLE | TECHNICAL DESIGN ]

DESIGN OF HYDRANT PROJECT

A. DESIGN SPECIFICATION

a. Pump Capacity (Q) 1 200 L/mt = 3,332 m/s
b. Head Pump (Hi) :80m

c. Type of Pump ¢ Centrifugal Pump
d. Outlet Pump Diameter (d1) : 3Inch (75 mm)

e. Material Pipe : Black Pipe

f.  Pump Pressure (P1) : 8 Bar

g. Nozzle Hose Diameter (d2) : 1.5Inch (37.5 mm)
h.  Max. No. of Hydrant Operation (n) : 3 Point

B. WATER RESERVOIR

Water Reservoir Capacity is 60 ms3, with Main Pump capacity is 200 L/mt, estimate
enough for 5§ h operation. So, this condition enough to fire fighting mobile come to fir
location (from Tangerang to Balaraja).

C. DRAWING DESIGN
a. Layout Drawing
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Fig. 1. Layout Drawing Hydrant for Ex. Adistar, Muffer,
DPM and DAN Building
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b. Isometric Drawing
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Fig. 2. Isometric Drawing Hydrant for Ex. Adistar, Muffler,

DPM and DAN Building
D. PUMP & NOZZLE HOSE FLOW RATE
a. Pump Flow Rate (vi)
Q=Y .4,
Where, A is the section area for outlet of pump pipe.

4.

vl — QZ
r.d,

4.333.10°°
= ’—” =075 m/S

r.(75.1077)

b. Nozzle Hose Flow Rate (v2)
Q=n.v, A4,

Where ; A is the section area for outlet of nozzle hose

N is number of hydrant operation point
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4.0
V, = ————
e nr.d,
4.333.10°°

= =1.11m/s
3.7.(37.5.107%)?

E. TOTAL HEAD (Hy)

HT:H +HDisch+H

Suct Loss

Where, Head Discharge (Hoiscn) for this design is 2 meters.

Water Hsuer

7N == 71 Hoisc
N o

Pump

Fig. 3. Pump Head Suction and Head Discharge

¢ Max. Pipe Length (Lmax) 195 m

e Elbow 900 : 13 Pcs

¢ Gate Valve : 4 Pcs

¢ Check Valve : 1 Pcs

* Enfrance : 1 Point

s  Exits : 3 Point

e Reducer : 1 Point

¢ Pipe Diameter (d) : 4Inch (100 mm)

a. Water Flow Rate (v):

4.0
n.d?
4.333.107°

= 2100100 A2ms

V=

Total Head was taked from the point most far, at the Muffler Plant, then -
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b. Reynold Number (Re) :

" Re- p.lﬁ

7]

=1000.

-3
2210107 _ 42000 (Turudent Fiow)

Head loss (H)):

H, =an-c+Heu, +Hg,,+HW+HM+HH+HR

Where ;

e Ho : Head Loss (m)

o Hie : Head loss of friction (m)

e  Heb : Head loss of elbow (m)

e Hgv : Head loss of gate valve (m)
e Hev : Head loss of check valve (m)
o Hen : Head loss of enfrance (m)

e Hex . Head loss of exits (m)

e Hg : Head loss of reducer {m)

¢ Coofecient of Friction (f) :

From the fig. 4, with Re = 42 000 and smooth pipe getted the cooficient of
friction (f) is 0, 0218
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¢ Llength Equivglent for Valve (Le/d) :

from the table 1. with type of valve is gate valve with % open, length
equivalent (Le/d) is 35.
From the table 1, wiyh type of valve is check valve, length equivalent (Le/d) is
75.
Table 1. Representative Dimensionless Equivalent Lengths
(Le/d) for Valves and Fittings

i Equivalont Lenqgth,
Fitting Type Description L' Lior

Globe valve Fully opan L aso
Gaile valve Fully apen 13

1 open 35

4 open 160

1 open 200
Check vaive 50-00
90 std. elbow a0
45° s1d. elbow 16
807 slbow Long radius 20
90° sireet elbow 50
45° gtreet albow : 26
Tee Flow through run 20

Flow through branch 60
Relurn bend Close pattern a0

Lo
T Bacdonk =t
[

s Loss Cooficient for Reducer (Kreq) :

From the table 2, with type of reducer is gradual contractions and angel of

contractions is 450, the loss cooficient of reducer (Keeq) is 0.04.

Table 2. Loss Cooficient for Gradual Contractions

inctuded Angle, Loss

Dracram &, Degrees Coefficient, K~
P 30 0.02
R e as -0.04
A - 60 Q.07

+ lLoss Cooficient of Exits (Kex) :

From the table 3. with the type of exits is projecting pipe , the loss cooficient

of exits (Kex) is 1.
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Table 3. Minor Loss Cooficlent for Pipe Exist

) Minor Lass
Exit Type Diagram Goaefficienl, K~
Frojecting pipe — Sl 1
w——— 0
Square-edged e s 1.0
Wﬂﬁﬁa °
Rounded —_— ,.,,_' ""}.g 10
T Rasmdomn, - K|¥'s2).

¢ Loss Cooficient of Entrances (Ken) :

From table 4, with type of entrances is well rounded, the loss cooficient of

entrances (Ken) is 0.04.

Table 4. Minor Loss Cooficients of Pipe Entrances

- Minor Loss
Entrance Type Diagram Coefficient, K*
Reentrant . = et 10
E PR -'Tzr'rr.! . N
5
Square-edged —_— Berssccsn 0.5°
il e e
’ r R
Well rounded' — Q‘/‘;"-’E!:Il_ ~0.04
3ot ) F‘W— -

| SRRy

: Onsad on b, = K(v'r2) mhore A the mesa weicciy & the nipe
WA DY

B o= B st et s pam e svos e 1 g
= J—_——— . , ,— 5 . o— .= ¢ Lk — Qi . —
‘ d 2 2 2 2 2 2 2

,2
= ‘_{f (g + 754 + 140 + 75) + 1_003}
2

2

195
0.0218 (—— + 754 + 140 + 75) + 1.008
100.10°

0427
2

64.64 =57 m
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Head Total (H;):

e

HT = HDJ’sch * H.S‘ucr
=0+2+57
=77 m (Pump Head Total is 80 m, so design is OK)

+ H

Loss

F. DROPP OF PRESSURE (AP):

2 2
RY ¥V
(P1+p2' +p.g,z,)—(Pz+—p—52—+p.g.zg):h’£-p
2 2
v v
GREARTC R
2 2
pv. o,
APY=H, p-(&h T
(BF) =Wyt = 5

=1000.5.7 - (

1000.(0.75)*  1000. (1.11)2)
2 2
= 60348 kg/m* = 0.7 Bars

G. PRESSURE AT OUTLET NOZZLE HOSE (P

=8 — 0.7 = 7.3 Bars (Re gulation is 4.9 — 6 Bars)

H. SUMMARY :

Based the calculation, pump capacity (Head Pump, Drop Pressure, and Capcity) is
enough for hydrant construction at DPM, Muffler and DAN Plant.
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PT. DHARMA POLIMETAL AHN 5SE PNI
i o SRTRS T 3 » " ) P r
et ' |
AL .:«'l-:'n’k“l@i :‘; ;j't?ﬂ\'\‘\?
S [ AR RS o e [ st
b e < : Rp 3.000,000.00 | Rp 3.000,00000 | mp 300.00000 | ap 3.,300,000.00
R 1,000,000.00 | Ry 500,000.00 | Rp  3,300,000.00
o Ry D]
| Diesel Frre Hidrant Pump Overhaull 1 . Rp15,000,00000 | Rp  15.000,000.00 | rp 1500,00000 | Rp 16,500,000.00 .
2 Electric Fire Hydrant Pump Overhaull ) - Rp 5.000,00000 | Rp  10,000,00000 | 8p 1.000,00000 | Rp 11,000,000.00 -
3 Jockey Pump Overhaull 1 - Rp 5.000,000.00 | Rp 5.000,000.00 | Rp 500,000.00 | Rp 5.500,000.00
4_Pressure Gouge KIO 4 | Pes JIS K 10 Range 16 Bar | Rp  700.000.00 | Rp 2,800,000.00 | Rp 280.00000 | Rp 3,080.000.00
5 Pressure Switch 2 | Pes JIs K10 Renge | - 10 8ar | Rp 1,250.000.00 | Bp 2.500.000.00 | Rp 250,000.00 | Rp 2,750,000.00 -
6 Flexble Rubber Jont 2 | Pes - [N Rp_350,000.00 | Rp 700,000.00 | Rp 70,000.00 | Rp 770,000.00 -
T _Flexble Rubber Jont L] Pes - e Rp_200,000.00 | Rp 200,000.00 | Rp 20,000.00 | Rp 220,00000
§_Water Level Control (WLC) 1| Pes . - Rp 100000000 | Rp 1,000,000.00 | Rp 100,000.00 | Rp 1100,000.00
9 Electrical Panel Reconditon 1| e 7 : Rp 1.000,000.00 | Rp 1.000,000.00 | Rp 100,000.00 | Rp 1100,000.00
10 Pump House & Water Reservar Recondition 1| Let - . Rp15,000,00000 | Rp  15.000,000.00 | Rp 1.500,000.00 | Rp 16.500,000.00
1l Block Pipe [ Schedul 40 Rp 30000000 | Rp 1.800,00000 | Rp 180,000.00 | Rp 1980,000.00
12 Black Pipe 0| m Schedul 40 Rp_ 225.000.00 | Rp 6.750,00000 | rp 675.00000 | Rp 7.425,000.00
I’ 13 Black Pipe [ Schedul 40 Rp 20,0000 | Rp 120.000.00 | Rp 12,000.00 | Rp 132,000.00
14 Gate Valve 1 Pes Kitz Rp 3.000.000.00 | Rp 3,000,00000 | Rp 300,000.00 | Rp 3,300,000.00
185 Gate Valve 5 | Pes Ktz Rp  800.000.00 | Rp 4,000,000.00 | rp 400,000.00 | Rp 4.400,000.00
16 Gate Vaive U | Ppes Kitz Rp  750,000.00 | Rp 750,000.00 | Rp 75.000.00 | Rp 825,00000
17 Gote Valve - 2 Pes Knz Rp 700.000.00 | kp 1.400.000.00 | &p 14000000 | Rp 1.540,00000
| [18 Bl vaive _ [ N LT T o Rp  45.00000 | Rp 313,00000 | Rp_ 3150000 | Rp 146,500.00
19 Safaty Valve L 1| Ppes Kitz Rp_ 30000000 | Rp 300,000.00 | Rp 50.000.00 | rp 330,000.00 ]
20 Chack Valve E=—— 0l Y K oy = Rp__75000000 | Ry 3.000.000.00 | Rp 30000000 | Rp 3.300,000.00
21 Check Valve 2 | Pes Kz Rp  600,000.00 | Rp 1.200,000.00 | Rp 12000000 | Rp 1.320.000.00
| 22 Foet Valve 2 | Pes Kinz 2 Rp 75000000 | Rp 1,500,000.00 | Rp 150,00000 | Rp 1,630,000.00
13 Foot Valve 1| Pes Kz XS Rp  600.000.00 | &p 600,000.00 | Rp 60.000.00 | Bp 660,000.00
4 Stramer 2 | Pes Kitz 21 Rp _ 550,000.00 | Rp 1,100,000.00 | Rp 110,000.00 | Rp 1.210,000.00
2% Stramer 1| Pes Knz XS Rp 45000000 | Rp 450,00000 | Rp 4500000 | Rp 495,000.00
k M BledFlonge 2 | Pes IS K10 o Rp 3000000 | Rp 60,000.00 | Rp 6.00000 | Rp 46,000.00
27 Flange 2 | Pes JI5K 10 o Ry 30.000.00 | Rp 60.000.00 | Rp ©.000.00 | Rp $6.000.00
| T2 Flange 16 | Pes JISK10 o Rp 1500000 | Rp 240,000.00 | Rp 24,00000 | rp 264,000.00
29 Flange 28 | Pes J15K 10 LES Rp 1250000 | Rp 350,000.00 | Rp 35,00000 | Rp 385,000.00
30 Flange 17 | Pes J1sK10 XL} Rp 900000 | Rp 133.000.00 | Rp 1530000 | »p 168,300,00
3 Fiange 4 | Pes IS K 10 e Rp 800000 | Rp 32,000.00 | Rp 3.20000 | Rp 35,200.00
32 Reducer 2 | Pes Schedul 40 @25'x@2° |Rp 1250000 | Ry 25,000.00 | Rp 2500.00 | Rp 2750000
13 Reducer 2 | Pes Schedul 40 26 xpa" Rp 4500000 | Rp 90.000.00 | Rp 9,000.00 | Rp 99,000.00
M T Jomt 2 | Pes Schedul 40 LI Rp  90,00000 | Rp 180,000.00 | Rp 18.00000 | Rp 198.00000
38 T Jont 2 | Ppes Schedul 40 o8 Rp  125.00000 | Rp 250,000.00 | Rp 2500000 | Rp 27500000
36 Weld Elbow 90° 2 | Pes Schedul 40 e Rp 2000000 | rp 40,000.00 | Rp 4,00000 | Rp 44,000.00
37 Weld Elbow 90° 2 | Pes Schedul 40 LELS Rp 2500000 | Rp 50,000.00 | Rp 5.000.00 | Rp 55,000.00 -
38 Weld Elbow 45° 4 | Pes Schedul 40 kN Rp 4500000 | By 180,000.00 | Rp 18.000.00 | Rp 198,000.00 .
39 Ar Balancig Tank Recondfion 1| et - - Rp  500,000.00 | Rp 500,000.00 | Rp 50,000.00 | Rp 550,000.00
40 Bolt & Nut 140 | Pes J15 Grade 8.8 M22 x 40 Rp 200000 | Rp £0,000.00 | Rp 8.000.00 | Rp 88.000.00
41 Bolt & Nut 100 | Pes T15 Grade 8.8 MI9 x 40 Rrp 150000 | Rp 150,000,00 | Rp 15,000.00 | rp 165,000.00
42 Gasket 2 | Pes Asbestos o8 Rp 1000000 | Rp 20.000.00 | Rp 2,00000 | Rp 2200000 -
4) Gasket 10 | Pes Asbestes as Rp  7.000.00 | rp 70,00000 | Rp 7.00000 | Rp 77.000.00 .
44 Basket 15 | Pes Asbestos LEN Rp  5,000.00 | Rp 75.000.00 | Rp 7.50000 | Rp 82.500.00 -
48 Gaskat 10 | Pes Asbestes 028 Rp  3.00000 | Rp 50.000.00 | Rp 5.000.00 | Rp 5.,000.00 -
46 Gasket 3 | Pes Asbestos ez Rp 400000 | Bp 12.00000 | Rp 1.200.00 | Rp 13,200.00 -
47 Ubeh 8 | Pes JIS Grade B8 e Rp  2,00000 | Rp 16,000.00 | Rp 160000 | Rp 17.60000
A uBolr 30 | Pes | JIS Grode B8 LIS Rp 150000 | Rp 45.00000 | Rp 4.50000 | Rp 4990000 _
50 Commmatie
- Prmer Cat 10 | K Surfacer Epoxy Rp  25.00000 | Rp 25000000 | Rp 25,00000 | Rp 275,000.00
- Cat Besi 10 | & FTALIT Red Rp 3500000 [ Rp 350,000.00 | Rp 35,000.00 | Rp 385,000.00
Thiner 25 | ure Nigpan Denso High Gloss Rp 1150000 | Rp 287.500.00 | Rp 2875000 | Rp 31625000 i
Kues 5 | Pes Eterns - Rp 300000 | Rp 15,000.00 | Rp 130000 |Rp  16.500.00 ]
Polesh Wheel 30 | Pes Nippon Resibon @350x16x@16 [Rp 850000 | Rp 255,000.00 | Rp 2550000 | Rp 280,500.00 By
. Cutting Wheel 15 | Pes Nippon Resban @100x2x@16 | Rp 3250000 | Rp 48730000 [Rp  48.75000 | s 536.250.00 =4
- Weld Elekrode 50 | xg L8-32 @32mm Rp  13,00000 | Rp 650,00000 | Rp 65,000.00 | Rp 715,000.00
51 Support 1| Let UNP BOx40x5 Rp _ 750.000.00 | Rp 750,000.00 | Rp 7500000 | Ry 825.000.00
Rp  85,458,00000 | Rp  8.345,800.00 | Rp 94,009,800 00
1 Outdoor Hydrant Box 5 | Set OZEKI Type ¢ Rp 200000000 | Rp  10.000.00000 | Rp 1.000,000.00 | Rp 11,000,000 00
- Roll Fre Hose 5 Set - P25 x30m B
- Hose Nozrel 5 | ser - 225 .
1 Pier Hdrant 3 | Ser OZEKI H-144p Rp 1.750,00000 | Rp 8.750,00000 | Rp 875,000.00 | Rp 9.625.000.00
3 Black Ppe 60 [ m Schedul 40 24 Rp 20000000 | Rp  12.000,000.00 | Rp 1.200,00000 | Rp 13,200,000.00 -
4 Seammese Conmection 1| set OZEKL s7 Rp 1.250,00000 | Rp 3.250.00000 | Rp 325.000.00 | Rp. 3.575.,000.00
Cheek Valve 1| Pes Kz 24
- Flange 3 | Pes JI5 K10 o4
- Foundation 1 Lot - Bato
- Check Valve MonHole 1| tet - Bate 2
T 12 | Pes | JISGredets M19 x40 B |
§ Dren 1| e - . Rp 1,000,000.00 | Rp 3,000,000.00 | Rp 300,000.00 | Rp 3.300,000.00




Prepared By Checked By Approved By
@ BILL of QUANTITY for [HYDRANT (STEP 1)
PT.DHARMA FOLIMETAL AHN SSE PNI
=
- Gate Valve Pcs Kitz K10 24 -
- Flange Pes 1S K10 o4 :
- Bolt & Nut Pes J15 Grade 8.8 M19 x 40 -
Eate Valve Man Hole ,LL 5 . Bote | RS -
Foundaton Lot - | hon :
5UB TOTAL ¢ Rp  37.000,000.00 | Rp 3,700,000.00 | Ry
NGO INSTALLATION FOR MUPFLER PLANT szl R - - : ~ =
1 Black Pipe " Schedul 40 as Rp  225.000.00 | Rp 2.700,000.00 | Rp 270,00000 | Rp 2.970,000.00 .
2 Black Pipe m Schedul 40 a4 Rp  200,00000 | Rp  76,800,000.00 | Rp 7,680,000.00 | Rp 84,480,000.00 s
3 Flange Pes J15 K10 84 Rp 1500000 | Rp 120,000.00 | Rp 12,000.00 | Rp 132,000.00 :
4 Flange Pes JI5 K10 24 Rp 1000000 | Rp 1,100,000.00 | Rp 110,000,00 | Rp 1.210.000.00 P
5 Weld Elbow 90° Pes Schedul 40 a4 Rp 12000000 | Rp 480,000.00 | Rp 48,00000 | Rp 528,000.00 .
& Weld Elbow 50° Pes Schedul 40 24 Rp  100.000.00 | Rp 2,400,000.00 | Rp 240,000.00 | Rp 2,640,00000 -
7 T Jont Pes Schedul 40 o4 Rp  90,000.00 | Rp 900,000.00 | Rp 90,000.00 | Rp 990,000.00
8 Reducer Pes Schedul 40 Bex0 4 Rp 4500000 | Rp_ 43.000.00 | Rp 450000 [Rp 49 500.00
9 Bolt &Nt o Pes J15 6rade 8.8 M19 x 40 Rp 1,500.00 | Rp 72000000 | Rp 72.000.00 | Rp 792,000.00
10 Gasket Pes Ashestor X Rp  7,000.00 | Rp 26,00000 | Rp 2.800.00 | Rp 30.800.00
11 Gasket Pes Ashestor 24 Rp 5.000.00 | Rp 275,000.00 | Rp 27.500.00 | Rp 302.500.00
12 Seammese Connecton Set OZEKI s7 Rp 3,250,000.00 | Rp 3,250,000.00 | Rp 325,000.00 | Rp 3,575,000.00
- Cheek Valve Pes Kitz a4
Flange Pes J1S K10 ae
Foundation 1 Lot - Bate
Check Valve Man Hole 1 Lot . Bata -
Bolt & Nut 12| Pes J1S Grode 8.8 M9 x 40
13 Draln 1] et 3 Rp 3.000.000.00 | Rp 3,000,000.00 | Rp 300,000.00 | Rp 3.300.000.00
Gate Valve 1| Pes Kitz KiQ o f
- Flange 2 | Pes 15 K10 e
- Bolt & Nut 8 | Pes JIS Grode 8.8 M9 x 40 .
- Gate Vahe Main Hole 1 Lot - Bata .
- Foundation 1| Let . Bata -
14 Outdoor Hydrant Box 7 | Set OZEKI Type € Rp 200000000 | Rp  14,000,000.00 | Rp 1,400,000.00 | Rp 15.400,000.00 -
- Roll Frre Hose 7 | Set - @25 x30m -
- Hose Nozzel 7 | Set . CELE .
15 Pior Hidrant 7 | Set OZEKI H-14AP Rp 1.750,00000 | Rp  12,280,000,00 | Rp 1.225,000.00 | Rp 13.475,000.00 .
16 Support 1| Lot UNP BOx40x5 Rp20,000,00000 | Rp  20.000.000.00 | Rp 2,000,000.00 | Rp 22,000,000.00 -
1T Consumable -
Primer Cat 2] Surfacer Epoxy Rp  25.00000 | Rp 2,500,000.00 | Rp 250,00000 | Rp 2.750.000.00 -
- Cat Besi kg FTALIT Red Rp  35.000.00 | Rp 1.500.000.00 | Rp 350.000.00 | Rp 3.850,000.00 -
- Thinner Lir Nippon Denso High Gloss Rp  11.50000 | Rp 2.300,000.00 | Rp 230,000.00 | Rp 2,530,000.00 -
- Kuas Pes Eterna - Rp  3.00000 | Rp 3000000 | Rp 3.00000 | Rp 33,00000
- Polesh Wheel Pes Nippan Resbon 2350 x16x316 | Rp 8.500.00 | Rp 1,020,000.00 | Rp 102,000.00 | Rp 1,122,000.00 -
- Cutting Wheel Pes Nippon Resbon 2100x2x216 [Rp 3250000 | #p 243750000 | Rp 24375000 | Rp 2,681,250.00
Weld Elekrode KXg L8-32 23Zmm Rp 1300000 | 8p 3,250,000.00 | Rp 325,00000 | Rp 3.57%,000.00
SUB TOTAL D Rp 153,108,800.00 | Rp  15,310,530.00 | Rp  168,416,080.00
| 1 [TesTING 4 CommisTONTNS 45 ; KT B ARG B
| Testing & C; 9 Lot . Rp 5.000,000.00 | Rp %,000.000.00 | Rp 500,000.00 | Rp 5,500,000.00 -
SUB TOTAL E Pp  5,000,000.00 | Rp 500,000.00 | Rp  5,800,000.00
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