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o

2.1 ldueda HVR Tiuau diunnnsgaunimaaeuuasiinggIuaINgenisfail

- RANGE OF NORMAL THICKNESS (mm)
PROPERTIES METHOD | UNIT
T EEEET

DENSITY EN 323 Kg/m3 830-890 800 - 860 760 - 820 740 -780 730 - 770
SWELLING IN

THICKNESS EN 217 o

ERn <25 <18 <12 <10 <8 <7
SOAKING)

INTERNAL BONDING EN 319 N/mm?2 >1.2 >10 > 0.80

MODULUS OF ;

RUPTURE _ EN 310 N/mm2 > 40 > 38 > 35
MODULUS OF EN 310 N/mm?2 > 2900 >2700 > 2600 > 2500
ELASTICITY : E

SCREW HOLDING FACE EN 320 N/mm2 N/A

SCREW HOLDING EDGE EN 320 N/mm2 N/A
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TEST RANGE OF NORMAL THICKNESS (mm)

PROPERTIES METHOD | UNIT
B S B I =T

MOISTURE CONTENT EN 322 % 4-1
THICKNESS TOLERANCE EN 324-1 mm +0.2
WIDTH & LENGTH
TOLERANCE B Rl e e
STANDARD SIZE mm 1230 x 2450

OPTION 1 (REFERENCE BY EN622-5)

INTERNAL BONDING EN 321,

AFTER CYCLIC TEST (V313)  EN 319 N/mm?2 >0.35 >03 »>025 >0.2 > 0.15
SWELLING IN THICKNESS EN 321, o
AFTER CYCLIC TEST (V313) EN 317 % 4 =2 <19 st s
FORMALDEHYDE CONTENT

E1 CLASS mg/100g <8

1ISO12460-5 oven dry
E2 CLASS board <30

FORMALDEHYDE CONTENT FOR EPA TSCA TITLE VI (ENVIRONMENTAL PROTECTION AGENCY)*

THINBOARD (<8Omm) <0.13
D6007 PRI,

THICK BOARD ( > 8.0 mm) <0.1M

N1M7311 ASTM D3359 Method A (X-Cut)
inem E1/ CARB P2/ EPA

ldfuesa HMR Tdmuaumnsa V313 wun [2.6] [4] [6] [9] [12] [15] [18] [25] N&. TN uTw, wzaniln

AusluuL 2u1n1230x2450 Wi, lildues [Agro] vi3a [Panel Plus] %74 [Interwood Timber]
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VDE 0472 Part 804/C
BS 4066 Part 3
- AmaNARIY Flame Retardant G’l’ﬂqvhumimaaummgmiﬂmmgmﬁﬁa ht
IEC 60332 Part 3
BS 4066 Part 1
- ﬂmﬁnﬂaﬁﬁu Low Smoke and Fumes (LSF) {ta¥ Low Smoke and Zero Halogen (LSOH) Foarums
NAADUAINNIATFIUAN 9) &t
- Smoke test
- ASTM D2843
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- London Underground Limited
- BS 6724
- IEC61034-2
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- BS 6207: Specifications for Mineral Insulated Copper Sheathed Cables with Copper Conductor
- IEC 60702: Mineral Insulated Cables with a Rated Voltage not Exceeding 750V

- AS 3187: Mineral Insulated Metal Sheathed Cables
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Copper Wire) ansanugargivag 5au'ld hifesndn 130 esrusaidod (Insulation Class "H") iife
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- Input Voltage : 220V. + 15%
- Power Factor : >95%
- Total Harmonics Distortion : <20%
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- Operating Temperature : -20°Cto+85°C
- Operating Voltage : 250 V.
- Frequency : 50 - 60 Hz.
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e Maximm Pulling Tension : 1,000 N

e Minimum Bending Radius : Under on Load 10 x Cable Diameter

Under Load 20 x Cable Diameter




e Typical Attenuation : 0.36 dB/kM at 1,310 nM.
0.25 dB / kM at 1,550 nM.
e Maximum Dispersion : 3.5ps/(nM x LM) - kM of 1310 nM.

e Zero — Dispersion Wavelength 1,312 nm
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e Maximum Pulling Force : 700 N
e Minimum Bending Radius : 75 mm.
e Typical Attenuation : 3.5dB/kM at 850 nM.

1.5dB/kM at 1,300 nM.
e Typical Bandwidth : 500 Mhz. kM. at 850 nM.
800 Mhz. kM. at 1,300 nM.
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- 1 Attenuation to Cross Talk (ACR)
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2.1  LOW VOLTAGE CIRCUIT BREAKER (ACB,MCCB,MCB)

- SCHENIEDER ELECTRIC / GE / SIEMENS / ABB / EATON

- Miomeum

2.2 LV MAIN AND DISTRIBUTION BOARD MANUFACTURER
-  PMK/SMD/ESI/TIC/ASEFA /PEC

- Wiomeumm

2.3 PROTECTIVE RELAY, METERING AND ASSOCIATED EQUIPMENTS
- ABB/SCHENEIDER ELECTRIC / MITSUBISHI / SOCOMEC / SIEMENS / CIRCUTOR

A = '
- NInguIN

24  BATTERY AND BATTERY CHARGER
- EXIDE / CHLORIDE / YUSA / GS
- W oo
2.5  LOAD CENTER SET
- SCHENEIDER ELECTRIC / GE / ABB / SIEMENS / EATON

- Wisedeum

2.6 CONTACTOR AND CONTROL RELAY
- SIEMENS / ABB / SCHENEIDER ELECTRIC / MITSUBISHI / OMRON

A = 1
- NIvnguIN

2.7 POWER CAPACITOR AND REACTIVE POWER CONTROL RELAY
- ABB/NOKIAN / SCHENEIDER ELECTRIC / SOCOMEC / EPCOS / RTR

A = '
- NIneLIN




2.8 SWITCH AND OUTLET
- BTICINO / PANASONIC / SCHENEIDER ELECTRIC / SIEMENS

A = 1
- NIBnguIN

2.9 POWER OUTLET
- ABB/SCHENEIDER ELECTRIC / BTICINO / SIEMENS

A = 3
- HIBMMIUIM

2.10 LUMINAIRE (LOCAL)
- PHILIPS / DELIGHT / L&E / METROLITE / X-TRA BRITE

=) = 1
- NImnguIN

2.11 LUMINAIRE (IMPORT)
- HUBBELL /PHILIPS / EYE

A = '
- NInguIN

2.12 LAMPS
- GE/OSRAM/PHILIPS / EYE / SILVANIA

A = '
- NIBngLIN

2.13 HID LAMP
- GE/OSRAM /PHILIPS / EYE / SILVANIA

A = '
- NIBngLIN

2.14 LAMP HOLDER
- BJB/VOSSLOH /GE /PHILIPS / THORN

A = '
- nIgngUINI

2.15 LOW LOSS BALLAST & STATER
- PHILIPS / MK /BOVO / ARMSTRONG / OSRAM

=) = '
- HIDMNYUINM

2.16 ELECTRONIC BALLAST
-  ECONO-WATD / PHILIPS / OSRAM

A = '
- HIDMNYUINM

2.17 HID BALLAST
- SILVANIA / PHILIPS / OSRAM / EYE / THORN
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2.18

2.19

2.20

2.21

2.22

2.23

2.24

2.25

2.26

A = '
PRINIHATIN T

LAMPS CAPACITOR
THORN / BOSCH / NOKIAN / PHILIPS

ERINTAINR

EMERGENCY & EXIT LIGHT
SUNNY / EML / CEE / DELIGHT

A = '
LPRINIEATIN TN

CABLE TRAY, CABLE LADDER, WIREWAY
SMC / TIC / Ul / ASEFA / BASOR

ERINTAINR

METALLIC CONDUIT
MATSUSHITA / TSP/ TAS / Ul / RSI/ ARROW PIPES

WIeMeVIm

NON-METALLIC CONDUIT (HDPE&EPLEX)
TAP / TGG/BTC

WIemeum

PVC&UPVC CONDUIT
THAI PIPE INDUSTRY / SIAM CEMENT / SCHNEIDER ELECTRIC

WIeMeVIm

LOW VOLTAGE CABLE
PHELPS DODGE / THAI YAZAKI / BANGKOK CABLE / CTW CABLE / MCI DRAKA

nIemeVIm

FIRE RESISTANCE CABLE
PRYSMIAN / PHELPS DODGE / STUDER / MCI DRAKA / RADOX

A = 1
nInngum

FIRE ALARM SYSTEM
HONEYWELLS / FIRELITE / EDWARDS / JOHNSON CONTROL / NOTIFIER / GST

A = '
nIvmaum




2.27 TELEPHONE CABLE
- PHELPS DODGE / THAI YAZAKI / BANGKOK CABLE / CTW

A = 1
- NIBnguIN

2.28 COMPUTER CABLE
- AMP/KRONE / BELDEN / PANDUIT

A = 3
- HIBMMIUIM

2.29 COMPUTER OUTLET
- AMP /PANASONIC / BTICINO / SCHNEIDER ELECTRIC / SIEMENS

=) = 1
- NImnguIN

230 CCTV SYSTEM
- PANASONIC / GE / BOSCH / HIK VISION

A = '
- NInguIN

2.31 ACCESS CONTROL SYSTEM
- AMAG/IDTECK /CHUBB/HID/HIP/SOYAL

A = '
- NIBngLIN

2.32 MATV SYSTEM
- HIRSCHMANN / PHILIPS OR FRACARRO / WISI

A = '
- NIBneLIN

2.33  MATV COAXIAL CABLE
- COMSCOPE / WISI/ BELDEN / DBY

A = '
- nIgngUINI

2.34 FIRE BARRIER
- HILTI/3M/GE/ ABESCO

=) = '
- HIDMNYUINM

2.35 AMPLIFIER, MIXER AMPLIFIER, PRE-AMP. & TONE CONTROL
- PHILIPS /JBL / BOSE / TOA

A = '
- HIDMNYUINM
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7. Packaged Booster Pump Set
The package booster pump set shall consist of two pumps. Pump has a check valve in its discharge line. The pump has an
operating sensor (or flow sensor in discharge header) on it power lead. The pump is in the auto this time of operation.
When the pump reaches its design flow, the operating sensor (or flow sensor) causes the pump to start up. Pump shall be

automatic. Pump, tank, control panel and accessories shall be mounted on common skid.

7.1 Abbreviation PBS-01
7.2 System Data
TOTAL CAP.
Capacity (CMH) SEE EQUIPMENT SCHEDULE
Constant Pressure (Bar) SEE EQUIPMENT SCHEDULE
7.3 System Construction




DESCRIPTION QUANTITY

Pump 2
Diaphragm Pressure Tank with Pressure gauge 1
Suction gate valve 2
Discharge gate valve 2
Check valve 2
Pipe connect tank to each discharge line with orifice check valve 1
Suction pressure gauge 2
Discharge pressure gauge 2
Control panel 1
Suction header 1
Discharge header 1

7.4 Pump Data
Pump Type Depend on manufacturer recommendation

PBS-01
Each Pump Capacity (CMH) SEE EQUIPMENT SCHEDULE
Pump Run, Start / Stop Bar) 12
Pump Material To be the same as CWP. Except packing seal shall be
mechanical seal type

Shut — off Pressure Less than 7 Bar

7.5 Diaphragm Pressure Tank
Capacity (Litres) SEE EQUIPMENT SCHEDULE
Factory Pre — Charge 1 Bar
Working Pressure (Bar) 7

7.6 Valve
Valve Size Depend on manufacturer recommendation
Valve Class ANSI 125

7.7 Pipe
Pipe Size Depend on manufacturer recommendation
Pipe Class Galv. steel pipe, class medium

7.8 Control Panel
Panel Flush left — hand hinged, gasketed front door,

plate constructed from 14 gauge steel

Main disconnect Disconnect switch with safety door interlotf

with safety door interlock handle




7.9
7.10

7.11

7.12

7.13

Motor Starters

Selector

Controller

Pilot Lamp

Alarm Horn with On-Off Switch

Magnetic motor starter with overload
Manual - off — auto. Manual with start / stop
Push button.

Low suction pressure switch. Current sensor
(or flow sensor) discharge pressure switch

113

Main power “on” ( green ) pumps “on” ( green )
low suction pressure (red) pumps “failure” (red)

Low suction pressure pumps “failure”

Remark : The pump shall be interlocked with timer delay to set minimum operating time at

30 sec.
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6 veuazginsailsznouve

v T
veuazgunsailiznoune wzdeuilullmudedmuadsae 1t uenanszy Aifluedsau

nemandvsemaneiudansd - ASTM A - 53 sch.40 grade A welded BS 1387
heavy grade
Weoimanviae - ASTM A 74 - 42, FS WW - P — 401 And ASA A

40.1 extra heavy or Approved Equal

Nowidnmilen - ASTM A 72 — 52 T, FS WW — PP441 b And
ASA B 36.2 galvanized
nomannuanuau (dmsuinlszihuay - FSWW-P-421b

A
VDUNAIDU) )

NefounIAETUHAD - ASTM C — 76 class IIl wall “A” and AASHO M
170

NoNoad (K, L, M) - ASTM B 88, Hard

ne Inadnau - ASTM D 3000 ASTM D 2666 AWWA C 902,
ASTM 2581

t4 1 - L2 ° v d’l a 1 ] 4
6.1 qﬂmmﬂwaaum ﬂzﬁ’amﬂmﬁwmmmmﬁm uam’l’amwuﬂmu ueﬂmmznmﬁmu%’mﬂwﬁu

Malleable iron threaded standard weight ASA B-16.3
Malleable iron threaded extra weight ASA B-16.19
Cast iron Threaded standard extra heavy weight ASA B-16.1
Cast iron flanged extra heavy weight ASA B-16.b
Cast iron threaded drainage ASA B-15.2




Cast iron , pressure

Awwa C -100

Rubber gasket joints for cast iron USASI A 21.11

Pressure pipe and fittings

Precast concrete coupling ASTM C 443
62  veuazgunsailsznoune sedeuiiulinudermunadde Uil
518M3 T qﬂﬂmiﬂsznaum%'
szupneiszih.vernseuaziesathduls
- viehiszhidaluduniensunte HDPE PN 10 butt fusion method
- sierhiszihuenemsfimilenininy - Gsp Pipe CL . Medium thread end socket method
- verhilszahluemssiensn PP—RCL.SDR 11 PN10  socket fusion method
- verhilszahluemsvielununa PP-RCL.SDR6 PN20  socket fusion method
HazNeLu
szUUsZIIEN

, y .72
- veszne lalasn,neuing

PVC CL. 8.5 socket type, solvent cement

] 9
aEN991NIH “luu,mm, NALUUFUITIUND

. y
- vesznesi lalngn uag
L 12,
N8N Vioten

1 v

- NENINASNDULASNDISUY

Y
3 R

Y

PVCCL. 8.5 socket type, solvent cement

HDPE PN 6.3 butt fusion method

4 2 A o v oo '
UIN ( hmnmﬂ?mqummummﬂu ) uagneszuny

3 2

A H ' Ay a A ~
nanseneszvieinlalasn  aaunasadsluausenounia

- 1190109 NioLen PVC.CL.8.5 socket type, solvent cement
szuuteszaneniiehy
- ‘n'aﬁwlu Tueias PVCCL. 8.5 socket type, solvent cement
- ﬁas:maﬁmumﬂuﬂﬂmmi Reinforce motar Joint 2 mm.
Concrete Pipe Class 11 wide thickness equal
szuunetleanuonne
- YUIA dia. 2 %7 B.S.P . sch. 40 galvanized malleable
ASTM AS53Gr A iron threaded extra
(Seam) heavy weight
- UVUIA dia. 37 HASVUIA B.S.P . sch. 40 carbon steel flanged
Tnajndrvulal ASTM A53Gr A extra heavy
(Seam)



szuUUNezeou

- feusnermsfivilonnAIAy PP-RCL.SDR6 PN 20 socket fusion method
( Faser Composite Class )
with Closed Cell Insulation 3/4”
and Aluminium jacket
- voluoims PP-RCL.SDR6 PN20 socket fusion method
( Faser Composite Class )

with Closed Cell Insulation 1/2”

J %I
7. Mdwazginsailszneusien (VALVE AND ACCESSORIES)

7.1 GATE VALVE

ABBREVIATION GV 1 GV 2
CLASS ANSI 125 ANSI 150 ANSI 250
WORKING PRESSURE 200 WWP 300 WWP 500 WWP
(PSI)
LIQUID WATER AT 66° C WATER AT 66° C WATER AT 66° C
SIZE (INCH) ) 2% - OVER ) 2% - OVER
BONNET THREADED BOLTED THREADED BOLTED
E STEM NON — RISIING 0S&Y NON - RISIING 0S&Y
CE CONNECTION THREADED FLANGED THREADED FLANGED
f,é (BS -21) (BS -21)
§ DISC SOLID SOLID SOLID SOLID
BONNET BRONZE CI BRONZE CI
g (B-62) (A126 CL . B) (B-62) (A126 CL . B)
2 BODY BRONZE CI BRONZE CI
5 (B-62) (A126 CL . B) (B-62) (A126 CL . B)
% DISC BRONZE CI BRONZE CI
§ (B-62) (A126 CL . B) (B-62) (A126 CL . B)

awmsulasamsiszuugnimalisiia Gvi

§18N79LU9ENa LU




7.2 GATE VALVE (CONTINUED)

ABBREVIATION GV3(UL/FM) GV4(UL/FM)
CLASS - - - -
WORKING PRESSURE 175 WWP 175 WWP 300 WWP 500 Wwp
(PSI)
LIQUID WATER WATER WATER WATER
SIZE (INCH ) Y2-2 2% -OVER Y22 2% -OVER
BONNET SCREWD — OVER BOLTED SCREWD — OVER BOLTED
E STEM NON - RISIING OS&Y NON —RISIING OS&Y
% CONNECTION THREADED FLANGED THREADED FLANGED
2
§ DISC SOLID SOLID SOLID SOLID
BONNET BRONZE Cl BRONZE Cl
(B-62) (A126 CL.B) (B-62) (A126 CL.B)
E BODY BRONZE CI BRONZE CI
2 (B-62) (A126CL.B) (B-62) (A126 CL.B)
5 DISC BRONZE CI BRONZE CI
% (B-62) (A126 CL.B) (B-62) (A126 CL.B)
<§C WITH BRONZE
DISC FACE RINGS

amsulasamsiszuutlesnuonnsal¥siia GV3

§18N79LU9ENa LU




7.3 CHECK VALVE

ABBREVIATION Cv 1 CvV 2 CV 3
CLASS ANSI 125 ANSI 200 -
WORKING PRESSURE 200 500 WWP 250 WWP
(PSD WATER AT 30°C WATER WATER
LIQUID ALL ALL ALL
SIZE
DESCRIPTION
DISC DUAL PLATES SINGLE DULE PLATES
5 SPRING HIGH TORQUE HIGH TORQUE HIGH TORQUE
CE BODY WATER WATER WATER
é SEAL RESILIENT,ZERO RESILIENT , ZERO RESILIENT , ZERO
§ BONNET LEAKAGE LEAKAGE LEAKAGE
TYPE - - -
DESCRIPTION
= DISC CI. A126 CLASS B CI. A126 CLASS B ALUMINIUM BRONZE
é SPRING STAINLESS 316 STAINLESS 316 STAINLESS 316
; BODY CI. A 126 CLASS B CI. A 126 CLASS B CI. A 126 CLASS B
E SEAL BUNA —-N BUNA -N BUNA - N
; BONNET - - -
p
TYPE - - -

NOTE: 1. THE WAFER CHECK VALVE AND BUTTERFLY VALVE WHEN MOUNTED IN SERIES
REQUIRE THAT A SPOOL PIECE BE BOLTED BETWEEN THE TWO VALVES. THIS
ALLOW SPACE FOR THE TWO VALVE’S DISC TO OPERATE FREELY , WITHOUT
INTERFERENCE FROM ANOTHER.
2. THE WAFER CHECK VALVE SHOULD BE 4 TIMES PIPE DIAMETER AWAYFROM
ELBOW , REDUCER OR ANY FITTING.
3. THE PIPING BETWEEN THE CHECK VALVE AND FIRE DEPARTMENT CONNECTION

§18N79LU9ENa LU




7.4 BUTTERFLY

ABBREVIATION BFV 1 BFV 2 BFV 3
WORKING PRESSURE ( PST) 150 300 175 WWP (UL/FM)
LEAK — TIGHTNESS TEST ( PSI) 165 330 -
STYLE MEDIAN RIB MEDIAN RIB OR LUG OR MEDIAN RIB
FLANGED TYPE
BODY SINGLE CASTING SINGLE CASTING SINGLE CASTING
z SHAFT ONE PRICE ONE PRICE ONE PRICE
% DISC ONE PRICE ONE PRICE ONE PRICE
é BEARING SELF- LUBRICATINGBUSH | SELF- LUBRICATINGBUSH -
% INNER LINING REMOVABLE, FLEXIBLE REMOVABLE, FLEXIBLE REMOVABLE, FLEXIBLE
~ INDICATOR - - -
BODY CAST IRON CAST IRON DUCTILE IRON A 395
= SHAFT 13 % Cr. STEEL 13 % Cr. STEEL STAINLESS STEEL 416
é DISC Cu-AL Cu-AL DUCTILE IRON , KICKLE
<
5 PLATED
=~ BEARING PTFE PTFE -
E INNER LINING EPDM EPDM EPDM
= INDICATOR - - IRON OR STEEL
SIZE 4 INCH AND 1/4 TURN, LOCKING IN 9 1/4 TURN, LOCKING IN 9 1/4 TURN
o UNDER POSITION POSITION -
% SIZE 6 INCH AND GEAR OPERATED, MANUAL | GEAR OPERATED, MANUAL GEAR OPERATED,
% OVER WITH POSITION INDICATOR | WITH POSITION INDICATOR MANUAL
< WITH POSITION
INDICATOR

o % dg, a v a U W A v Y =Y
fwsulasamstszuugnamalisiia BFV 1 uazszuuiesnudanselisiia BFV 3
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7.5 FLOAT VALVE

ABBREVIATION FLV
TYPE MODULATING, REMOTE CONTROL
CLASS 125
WORKING PRESSURE ( PSI) 175
CONTROL TYPE FLOAT UP CLOSES VALVE
LIQUID WATER AT 30°C
CONNECTION THREADED OR FLANGED
DESCRIPTION CONSTRUCTION MATERIAL

Z BODY GLOBE CI. A126 CLB OR A48

é BONNET BOLTED CL A126 CLB OR A48

E DIAPHRAGM ONE PIECE BUNA —-N

% VALVE SEAT DRIP — TIGHT BUNA - N

~ TRIM - BRASS OF BRONZE
CONTROL FLOAT ADLUSTABLE PLASTIC OR COPPER
NOTE THE VALVE SHALL BE PILOT CONTROLLED , DIAPHRAGM ACTUATED,

SINGLE SEATED, HYDRAULICALLY OPERATED WITH RESILIENTED WITH
RESILIENT DISC.

THE VALVE CAN BE OPERATED EVEN IF LINE PRESSURE DOWN TO
10 PSI.

§18N79LU9ENa LU




7.6  STRAINER

ABBREVIATION STR 1 & STR 2 STR 1 STR 2
CLASS 150 125 150 OR 16 K
WORKING PRESSURE (PSI) 300 200 300
PATTERN Y Y Y
PUNCHED HOLE OF SCREEN 1.4 - -
(mm) THREADED FLANGED FLANGED
CONNECTION a-2 2 % -OVER 6 ' -OVER
SIZE (INCH)
= CS. A216 WCB OR DI. FCD —
2 BODY BRONZE CI. A126 CL.B <
< SCREEN STAINLESS 304 | STAINLESS 304
= STAINLESS 304
NOTE ITEM FOR FIRE PROTECTION SYSTEM SHALL CONFORM TO THE LATEST

EDITION OF NFPA 20

7.7  FOOT VALVE

ABBREVIATION FT
WORKING PRESSURE 200 PSI
DISC CLOSED BY SPRING
LIQUID WATER AT 30°C
CONNECTION FLANGED OR THREADED
BODY CI. A126 CL.B
GUIDE CIL A126 CL.B
2 SPRING AISI 302
% SEAL NBR RUBBER
s DISC CI. A126 CL.B
STRAINER GALVANIZED STEEL OR R.E.
NOTE ITEM FOR FIRE PROTECTION SYSTEM SHALL CONFORM TO THE LA

EDITION OF NFPA 20
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7.8  FLEXIBLE CONNECTION

ABBREVIATION
WORKING PRESSURE (PSI)
LIQUID
MIN. BURST PRESSURE (PSI)
TYPE
ENDS
MATERIAL

FLX
300
WATER AT 30°C
1,000
DOUBLE SPHERE
FLOATING FLANGED OR UNIONS (DEPEND ON SIZE)
NEOPRENE

§18N79LU9ENa LU
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191 DB1, DB2, A iudu m’anmﬂzﬁmmgaaﬂnﬁaﬂn’n 2 ..

F
N159AAN (Installation)
v H Y
21.1 NOUIZNINITAAAY Panel boards “1‘?’1'&515nﬁaumﬁnmmmmﬂmmmmu ﬁ1u1§ﬂﬁ11ﬁ}ﬁ%@%~l Hagasy
Vv

ﬂ A Aa & A 9 o vo A A 1q o a a A a
iLl‘H1L3@Qﬁﬂ1uﬂﬂﬂﬂ@lﬂﬂ?ﬂlﬂﬁﬂuPjﬁﬂ!ﬂll'lﬁ1ﬂﬂu14§f)hll| Gh’ilﬁﬂ'}inﬂ'].lﬁﬂ?ﬂuﬂ!lﬁ&"Jﬁ')ﬂiﬂ')ﬂﬂﬂﬂﬂg@lﬂﬂ\?

Y
NAT

Electromagnetic Air break Contactors

221 Contactors NN¢7 9zA01 Id1NAT§IUVES UL 50 NEMA

22.2 Contactor 12ADIY) High Mechanical Endurance Lage wsaldaulua qumwgﬁ ( Ambient Temperature )
Falis 50° C 74 160 ° C 1azdl Reliable Switching at 80% 714 110% Y84 Rated Operating Voltage

22.3 msmaamzﬁ’auﬂu"lﬂmummgmmm UL 1150 NEMA f® Tropical Atmosphere in Special Humidity
Chamber ( 40 ° C. Relation Humidity 93% )

22.4 Motor Starters ‘v%llﬂﬁ DI¥iA ’V%I'Q Star Delta 11a% Direct On — Line 1914 Contactors 1/521a% AC 3 Category GTNEQJ
Electrical Life U83n13 Operate N 1,000,000 ﬂ%ﬁ uazﬁ'ﬂiﬁﬁ Thermal Overload Release for All Phase 1ag

Setting Ampere Range MmNz ay wieawimmvualuuuy Tagldnasgiuveslssnuduin

Contact Relay

23.1  Contact Relays §nsi1 9zd041dmmuinsgiuves IEC 337 - 1 VDE 0660

23.2 Contact Relays 9¢@043] Insulation class 750 V U849 IEC 158 — 1 1422 / 38 1000 V Y89 VDE 0660

233 Thermal Current (1th) PAUNINY 20 A 1Azl Mechanical Life 30,000,000 f54 482 Ambient Temperature LR
1A 80 ° C ( CEE 24)

234 Coil Operating Voltage @13130%a1 1435211314 80

9 A A Y 1A

ﬂﬂﬂmuazwaﬂa"lmﬂuamm

a
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Offered Complied Deviation
Required Specifications Remarks
Specifications (Yes or No) (If Any)
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v Y Y o a

o Y Xy g oA A ) D) Ao vo X
ginsaindoens liliideuiluiagginsaingndesmndedmuannilszmavazidonldnnduanniiualiasi
1. Cold Water Pump , Packaged Booster Pump , Hot Water Circulating Pump

- GRUNDFOS / WILO

- OR EQUIVALENT

2. Gate Valve, Globe Valve
- CRANE / KENEDY /KITZ / NIBCO / STOCKHAM / TOYO
- OR EQUIVALENT

3. Butterfly Valve
- AMRI/ CRANE / KENEDY / KITZ / MULLER / NIBCO /STOCKHAM
- OR EQUIVALENT

4. Check Valve ( Silent Type )
- CRANE / METRAFLEX / STOCKHAM /VAL — MATIC
- OR EQUIVALENT




5.

7.

8.

10.

11.

12.

13.

Modulating Valve, Float Valve, Pressure Regulating Valve Pressure Relief Valve
- BERMAD / CLA — VAL /MUESCO / OCV / SINGER / WATTS
- OR EQUIVALENT

Fire Hose Rack, Hose Valve, Fire Hose Reel, Roof Manifold and Fire Department Connection
- ANGUS / MACRON / MOYNE / POTTER ROEMER / POWHATAN / TOTAL FIRE
- OR EQUIVALENT

Fire Protection Valve
- CRANE / KENEDY / METRAFLEX / NIBCO / POTTER ROEMER / STOCKHAM / TYCO / POWHATAN
- OR EQUIVALENT

Flexible Connector, Vibration Isolator
- MASON / METRAFLEX / TOZEN / VIBRATION MOUNT & CONTROL
- OR EQUIVALENT

Water Hammer Absorber, Shock Absorber
- JOSAM / PPP/ WATTS / ZURN ( WILKINS )
- OR EQUIVALENT

Black Steel Pipe Seam ( Sch. 40 )
- COTCO STEEL PIPE / PACIFIC STEEL PIPE / SAHATHAI STEEL PIPE/SAIM STEEL PIPE/THAI
UNION STEEL PIPE
- OR EQUIVALENT

Galvanized Steel Pipe ( Seam )
- COTCO STEEL PIPE / SAHATHAI STEEL PIPE / SAMCHAI STEEL PIPE / THAI GALVANIZED
STEEL / THAI STEEL PIPE/THAI UNION STEEL PIPE/SUMITOMO
- OR EQUIVALENT

PVC Pipe
- NAWAPLASTIC INDUSTRY ( SABURI ) / THAI PIPE INDUSTRY

- OR EQUIVALENT

HDPE Pipe

- PB PIPE ( THAILAND ) / THAI ASIA PE PIPE / THAT GOW GAI GROUP / WILK &
- OR EQUIVALENT

§18N79LU9ENa LU



14. PP-R/ Galvanized PE-Lining Pipe
- FUSIOTHERM / THAI PP-R
- OR EQUIVALENT

15.  PB/PP Pipe
- BANGKOK PAIBOON PIPE / PB PIPE ( THAILAND )
- OR EQUIVALENT

16. Black Steel Pipe Seamless ( Sch. 40/ Sch.80 )
- SUMITOMO / HYUNDAI PIPE / BAO STEEL PIPE / SAIM STEEL PIPE / THAI UNION STEEL
PIPE
- OR EQUIVALENT

17. Cast Iron Pipe
- KNACK / TCP/ WENCO
- OR EQUIVALENT

18. Reinforced Concrete Pipe
- CPAC/ PCON/MCON
- OR EQUIVALENT

19. Strainer
- CRANE / KIZT / METRAFLEX / TOYO
- OR EQUIVALENT

20. Water Meter
- AICHI TOKEI/ASAHI/KENT / SCHIUMBERGER
- OR EQUIVALENT

21. Ball Valve
- CRANE / GIACOMINI / KITZ / NIBCO / STOCKHAM / TOYO / WATTS
- OR EQUIVALENT

22. Foot Valve
- AMRI/ SOCLA / VAL — MATIC
- OR EQUIVALENT

§18N79LU9ENa LU




23. Pressure Gauge, Thermometer
- TRERICE / WEISS / WEKSLER
- OR EQUIVALENT

24, Automatic Air Vent
- METRAFLEX / VAL — MATIC
- OR EQUIVALENT

25. Roof Drain, Floor Drain, Floor Cleanout
- CHESS / FAST FLOW / KNACK / TCP
- OR EQUIVALENT

26. Electrical & Control
26.1  Electrical Wiring/ Cable
- BANGKOK CABLE/PHELPS DODGE / THAI YAZAKI
- OR EQUIVALENT

26.2 Electrical Conduit
- ARROW PIPE/ PANASONIC / PAT
- OR EQUIVALENT

26.3 Switchgear Circuit Breaker, Safety Switch
- ABB/ FUJI/GE /MERIN GERIN/SIEMENS / SQUARE - D
- OR EQUIVALENT

26.4 Magnetic Contactor and Control Relay
- ABB/ FUJI/ SIEMENS / TELEMECHANIQUE
- OR EQUIVALENT

26.5 Motor
- ABB / BROOK — CROMPTON / MITSUBISHI / NEWMAN / SIEMENS / U.S. MOTOR
- OR EQUIVALENT

26.6 Low Voltage Switchboard Manufacturer
- ASEFA /PMK / TIC
- OR EQUIVALENT

§18N79LU9ENa LU




26.7 Fire Resistant Cable
- ALCATEL / BICC / MCI — DRAKA / NESANS / PIRELLI / RADOX / STUDER
- OR EQUIVALENT

217. Submersible Aerator/Ejector and Submersible Sewage/Drainage Pump
- GRUNDFOS / WILO
- OR EQUIVALENT

28. Electric Hot water Heater
- SIEMEN / STIEBEL / ARISTON
- OR EQUIVALENT

29. Package Waste Water Treatment Tank , Grease Trap Tank
- BIOTECH / DOS / PP
- OR EQUIVALENT

30. Cold Water Storage Tank
- BIOTECH / DOS / PP
- OR EQUIVALENT

31. Cast Iron Manhole Cover
- KNACK / TCP / WENCO
- OR EQUIVALENT

32. Chlorine Feed Pump
- CFG Prominent/ Iwaki / Gronel

- OR EQUIVALENT

33. Fire Extinguisher
- IMPERIAL / ANTI FIRE / NIPPON / KIDDY / TOTAL FIRE / BADGER
- OR EQUIVALENT

34, Fire Barrier
- 3M / METACAULK / HILTI
- OR EQUIVALENT

§18N79LU9ENa LU




35. Closed Cell Foamed Elastomeric Insulation
- AEROFLEX / ARMAFLEX / K-FLEX
- OR EQUIVALENT

36. Heat Pump
- COLMAC / QUANTUM / ECOTECH / TRANE
- OR EQUIVALENT

37. Variable Speed Drive
- ABB / DANFOSS
- OR EQUIVALENT

§18N79LU9ENa LU
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unam 07 unansulansiAylnsnl WA 1 993 4 win

ulanyiAylnsnl

AMANTANINALA
1. qnluraesfanas dadan 11 UHF
« lulasTulSanauwuy Digital UHF ARUANE 694.5 ~ 702.7 Uaz 748.3 ~ 757.7 MHz
- AFauegRItyNLTIUIMUN
« ANNNTOABLALBIAIND 30HZ ~ 20kHz + 2dB
& % a Y = .

« g11301@aaNn I AN Pre-set AN 180 109 wuwl CH-A: 20Group (85Channels),
CH-B: 20Group (95Channels)
- aunsndsuusadesle 9 Pre-set (Equalizer) 11 O, +3db (FLAT / low shelf cut / high shelf
cut / high shelf boost / low shelf boost)
- L@ nIALLL True diversity AU 4 B
« anunsnldaulalnais 120 was lunlaauds
. izuuvl,%'mﬂ%m{mLLQ‘fintelIigentized cryptographic
- AuAPIRNAILAZLATENILILAZN9T9A IR THatinadnanng
2qamantinianainid 2 sunfananadyin 1unn 1U
. anflaa1a1n1A 1 U auim 19 Ha
« @18 Coxial @MFLITaNARTLLANANNA ANENG 53 IIUALNAT AU 2 L{U
- fandmsuEAuSA ANuaU 4 Fia
- 2R (N379 x 49 x AN) 4.5 x 48.3 x 0.2 LIUAWAT Wmiin 0.39 Nlaniu
« saafunsldausaniugalnlrsinulfanas.naedldlurans wian audn
- ufa ABS @ uiuldluAanandanandn 1 i
* TUIAANEGY 9"(4U) AINNTIS 19" wazANan 9"(ldsantuin-uaa)

= o o K :l/ % v v o
« ANAUTULANIANUMEN-ANUNAY

= i’/ ¥ ¥ v o dl o dal U
« HerlavisiuniuazsnunagiietaeiuanmuLa sty

N o A = o
. AUadLNaANazAINlUNTARaUdNE
458 Tnepadaud 6x3 e wianduquinas a1lnwe 10 fa

o o & a ¥ ' o

« svuupRANUWaLTudLULLe AT TFeude AsunnRaridu
- 47nFau DSP 24-bit 1A WRBIATIianatinuAIND dnanenidasandn aazidun
Asu TnafiAonaiawan Welaunulneluan
- § 5 nuadenddagy (User Presets) amsuiaanld imsneiuynaniunisniuazaniui
« dugniesuum 10 Ho IoiwdvRaauannazdy winuiu uazadldan
- uanil aana D n 18%9U 2000 4msl Iaagundnuaznisneuauaslauninfiusiueg 1

. Anwef 4 wrwualusn $895UNTTEaNANNAINUAY NIWFaN Bluetooth 5.0 41151

AFTNRY BATUNaaudARALU LU FULae R TUsTR (Auto-dimming) RANdn

' o o E do ¥ o oa o v a
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NIm 07 nianulanvidylnanl

WD 2 998 4 i

o ] v + ° o o & ¥ o & %; ;dl
- Aapdangad neziianiuneany Lay NWQQNGHHEWLW@?LLUUHW?NHW PNBNITNNNILRS

lasiuginead

5.9 aNTNTTIUN 85 19

* AUNAUTINAD 85"

« szinn

LED

- uwamWasu Crystal Processor 4K
* Refresh Rate 50Hz

. ANNAZIRYA 4K (3,840 x 2,160)
« szuulf1iRNN9Tizen™ Smart TV
» WiFi / Bluetooth

« Wi-Fi 5 / Bluetooth 5.3+ N9 1WA 270W (444 R)
+ Eco Sensor Yes

« 9R95UNNIENNIALNTUWITHY USB port
* HDR / HDR10+

+ Contrast Mega Contrast

* Micro DimmingUHD Dimming

» Contrast Enhancer Yes

» Al Upscale 4K Upscaling

+ Color Booster Yes

* Filmmaker Mode Yes

» OTS Lite

Yes

» Q-Symphony Yes

« Sound Output (RMS) 20W

» Speaker Type 2CH

» Adaptive Sound Yes

6.99 81NN ATULA 43 11

.« PUIANTLNAD (‘f:fg) 43

- walulagaaniw QLED

. ﬁQWN@:LﬁﬂmﬂﬁW(Pixels) UHD / 4K (3840x2160)
* Internet Ready Smart TV

* NARNBALAUBI(MS) 3.6

- malulatides OTS Lite

s18A15UsENaULUUABESTS 2
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unam 07 unanulansiAylnsnl Wi 3 993 4 win

o~ o o

« N 1a9duanIng (3ms) 20
« 483518 HDMI (d84) 3
- da9pia USB (184) 1
« NIATFIU VESA 200x200 mme 0 143l (Tmsf) 120
« w39l (Taaslidsme) 100-240 50/60
7. 929U 111A 32-65 719
« PUNALNUNAN ARG 25x48 0.8, (Nx8) WANULN 2.8 H.N.
© PUABHINANTBIIIUAIY 26x43 6.4, (NxE) AN 2 1.4,
* PUNAUBIULUIUND 2.5x42 .4, (NXE!) AN 1.8 1.4,
« ANNNINIBIFUIAUNAI WA LAY 40 9.4, wazuuIneulaiifivg 40 9.4
« nallaiuBnna damananunInsasfuguasauuIm 10x10 4.4, ,15x10 1.4, Uaz 20x10
of. 1. (LUIFIXLLILAL)
- iRaum 65 Ha annnsnifunyudnedna-aan 16 90 agrn
* FEYUINRINEI 8.3 1.4, WazEinlAE19gn 80 9.4,
« a11170U5UANA 10 29An wazwela 5 890
o = U aa :I/ v aa a £% A =

o gaunUSuReals 5 89/ NITIRARILANNLBLNENUTRLLNUIN
- Suwtinla 50 Alansu
g.anfanInuLLAdauenelfaum 50-85 10
« PUIABLINANTITIUAIU (NF19XEIND) 21.5x97 1.4,
« PUIAANUUIUBAUNAN TUUIA 2 HARLNAT

o U o alal z a ra
« 995U UNATIR LS 1aAL 60 9.4, uazuwInanliifiv 80 .4,
- USusvaumantiafale 2 ssiy seALay 15 .4,
. daLReuUl 4 /e denld 2 a8

Y . & L aal ¥ v e .
« dunrailumanaugedned § 1 90 uuuuduiinden ulass i
« PUIABITUINURG (NFIXAN) BAX26 .31,
. ¥ X< 2
« PLALURITUINNTBIANNNUTITUIN 66 0.4,
« S2AUANNEIRINALINL A B UIUgATRITMIAUAR 179 1.4, (laisauiia). arunsnldiuaaiduuy OLED,
QLED, UHD, Smart TV, LED, LCD, PLASMA
v . A

lensunnaiie
« FanTUMANNADIRIMALN TUIA 5X5 9.4, JLNIIEENN
Fagtlumaniun meeedld Hawm (nd1axan) 104X54 9.4.
9.1AT R u-aed ey HOMI 1§ane
« Fudtyoynnu-dednyynne HDOMI inuazi@an 1080p@60 HNw wireless 1o na 150 Lums

« 995U TMNANNT AL WA uaNATYYININW
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v

« {199 HDMI loot out Ngnsnifags iNeiTansantinaanfunig

« low latency Haend1 300ms

« 2e18 KVM WHas ports USB pauiAxiAzed PC Aidegiinsnisiaiy
Ty

]

o

« 9895UN99ENLATY Q0 IR D AILANUMASATYQUIUNITWE LN faeim 1433 Tunanszazing

o

cao

« Haueni@easnemnn (3.5mm earphone jack) ginsniFngds

« 98951 HDCP

nnedadnyunnelfana HDMI wuuweasaias
o NTlENAIIUFN
10.1ATR 95U YrY10s HOMI 15ane
. o - N
- fudtynynd HDMI firuaziasa 1080p KN wireless 16 ina 150 Lums
- 92950 TuuANIT adU uay uandnyoynunan

« low latency Haend1 300ms

- 8181 KVM Wiaw ports USB AquAxLATaY PC Ndvgilnsnifasiy
Y

o

« 9895UN"92ENe AT IR NBAILANWMASATY UMD WAL Aoeia 1d3Tnanszazing

(7

- 98950 HDCP

negedtyunneliana HOMI wuudessaias

NN MWAIUAT

aunuan ulamiAylnsal

' o o E do ¥ o oa o v a
318N15U5ENAVLUUNBETN 4 ﬂﬁUU‘g\‘iW%VﬁU%ﬂ AWBY LLASNTLNINWE VS



WUU Us.6 weiud 1/1
BUULEASTI8NTT USHI91U Wagsnan
A s Y do ¥ o oa o o o o il o = - W @ =
velasams  Uudgenuiiui Audu wazduwsiudy dualanlawin gneiiiosgwIsnys JminguwIsys
=) a ar a
ANUANDATIY  WNINGNRTRIATA INBNVAGNITIYS

= o v
WUU U3, 4 9BuU H97u2U 22 %

ATUIUTIAINAN il 24 Wiy WeATNBY WA 2568
wie : um

dvuit F18M5 FfiaE31e (Um) WINBLIAG

1 [felasonns  USuugeituiisu duiu wastunetuiu sualantauin 8,575,110.09
gunaLieagnIsys Jminanssans
2 |owegsusidnge 902,737.60
3 e lganefeeaudaivun 12,000.00
a1z 9,89,847.69
agu ' FIANAN 9,486,000.00
( iduAuauuUsmiumniuundiu )

(UBnARR  WILWEI)

U3EE1UNITIUNTAMUATIANGN

)/

A
....?ﬁ"v".l:—...}hr.::.......&;.....................“......

e = y,
/ —
/

)/ (neguna gine) (eafsend uiwsayms)

ATIUNTAINUATIAINGI NFTUNITATNUATIAING




wu s 5(n)

wuuagUANaaINe
Folasans  USuuseituiisuih dudu uaziumsiufu dualanlamin Suneilesgwssan Saningusnns
anwiiieadns  wnInenduaaugdn MenvagnIIIGS
WBNUAIUIlATING - UMINBEEEIUGER
WU U5, 4 fnuy fiswou 18wl
ATUIUTIANEG e fuil 24 Whau neAdNEY WA, 2568
Wiiae : um
duil U3 ANTUAUNU Factor F Afeai VNG
1 |delasenns U%‘U‘Uﬁﬁﬁuﬁ'ﬂf‘dﬁﬂ AUAY WaZAUNIAUAY 6,632,461.97 1.2929 8,575,110.09
mualanlai sunaidlosdwssays Jaingnssays
[Foulunnsldimsna Factor F
Rudaminang... 15.00%
Rulseiunaauin.... . 0.00%
noniliodud.. 7.00%
AL . 7.00%
FUANDEHIS 8,575,110.09

(UBARR WINUE)

U56IUNITTUNTAMUATIAING

= J
/ (e gln1n)

NFFUNISATNUATIAINATS

(weafiFnid uiwysayns)

ASIUNITNAUATIAING




RUULERSSI8ATS USUIUU Lags1an

wuu Us. 4(n)

Folasenns  USuugeiuiisuih dufu wastunsiufiu sualantamh Sunaiflosmssans Sidngwssains
aaudineade  wmivendeanundn InenngnIIIYS
WEIURIVNIATNNT  UMINENEEIURER
AUIUIAMNANLAY  AMZATINATIAIUUATIAINGS o il 24 WAgU Wy ATNIEY WA 2568
e . . Arian AT 3IUATIER
andufi 51813 MUY g S = = o . R
3IAAaNLLE IR IAIADNUIY MUURY HATALTINY
agﬂﬂ%’uﬂwﬁuﬁ%’uﬁtﬂ AURY waziuweiuRy
1 [aulassadh 1.00| s 2,363,262.41 673,584.15 |  3,074,346.56
2 |[vuaanlnenssy 1.00 33 1,893,571.54 292,283.08 2,185,854.61
3 [suszuulaih 1.00 PPt 1,255,543.20 146,048.00 1,401,591.20
4 |euszuudszdn 1.00 53U 5,559.60 2,610.00 8,169.60
F3UIA 5,517,936.74 1,114,525.23 6,632,461.97




LUULEASTIEA1S UTUIBUU LagTIAN

wuy Us. 4(n)

folasents  USuupeiuiizuth dudu uasdunefufiu dualanianin Sunailiosgnssans Jandngnssans
aonufifosdis  wnAnendusundn InenungwITuys
WBNUITBNIATNNNT  UNAINENAYEIUNER
AMUNSIANNANIAY  AMZNIIUNSATLATIAINGTS \flofuii 24 WU W AN LY N.A. 2568
i ) A 3ER ALY JUATER
faun $18N15 | v - LB
FIAIARNU2Y uUEY s1Asanig AIUIUEY HAZALTINY
ulAseadng
1 [wiariufu STA.B 0+625 - 0+700 1,500,597.00 408,340.54 [  1,908,937.54
2 |Aesssandevaaandu 300,273.31 94,360.57 432,133.88
3 |awufanssy 447,447.82 100,817.46 548,265.29
4 |deuiunsiufiu 114,944.28 70,065.58 185,009.86
S 3:(
7 \e,
i k J
> Z
v &
o S
F2uUUlATIENS 2,363,262.41 673,584.15 3,074,346.56




wuu Us. 4(n)

LUULEAS519A1S UTUIRY Lass1an

Cd

Falasans U%’Uﬂ@&ﬁuﬁ’%%% Fubu waziunefudu mualanlawmi Sunewdesgnssy’ Smiagwssays
gonufiesine  wmAnerdesiunia InenuagwIsiys
WiENUNTB4IATINT  UVNANEIATEIUYER
AMUIUTIANANEINY  ANIZNITUNTTANNUATIAINGS oYl 24 Whau NEAINBU .6 2568
G : : AYER) AT JAUAYER
fduf 378715 1y | v = =5 o = — : WUBLNR
e | SwauRy | siendenidln | 91UIuINu WATAILTINU
1 | uldenufiu STA.B 0+625 - 0+700
1.1|vuanautaida
@l 10.30x0.30 81 10 Lung 70 AU 11,000.00 770,000.00 1,500.00 105,000.00 875,000.00
siavaLaid | 0.3x0.30 70| du - 300.00 21,000.00 21,000.00
winloduasent geotextile 200g/sq.m. 193 | A3 30.00 5,794.80 10.00 1,931.60 7,726.40
Aadunsfiufy a.a.3.
ABUNIALATIETN 240 ksc. ( Cylinder ) 23.19| ayal 2,290.00 53,105.10 327.00 7,585.13 60,688.23 ﬂ{,(“"\".:;\_
afuuy 359.66 | A3 400.00 143,864.00 - - 143,864.00 :\ ;’/ ?
winasy RB 9 uw. SR 24 1,07891 | An. 23.00 24,814.93 4.40 4,747.20 29,562.13 }‘i”‘”;/ fé‘
waniady DB 12 1. SD 40 340281 | . 2230 75,882.66 3.60 12,250.12 88,132.78 ’Q“‘;&: S
a’mamwﬁm 134.45 nn. 25.00 3,361.29 10.00 1,344.52 4,705.81
azyldiwuy 107.90 | nn. C AT 3,529.34 - - 3,529.34
SLEEVE PVC PIPE 2u1@ 1" 1.00 [ 0N 2,000.00 2,000.00 500.00 500.00 2,500.00
1.2|nuannulassadsreuniniEsuman
|mauninlasaasng 240 ksc. ( Cylinder ) 25| ava 2,290.00 57,659.91 327.00 8,233.53 65,893.44
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Folasams  USuugeiuiisuth Audu uasiunsiufiu duslanlani Sunailiosgwssan Smingnasnys
gonufiiasing  wnIngrdeaiunia IngnUAgNIIUYS
vgauivedasinis  wmIngndeaIugan
AUIMIIANANIAY  AMENTINNTIAVIUASIAINGNS o fuil 24 WAy werdney WA, 2568
o 3 . AYER AT A 350
a1dui 38013 i | e T T — = : VIUNEUS)
ety | dwauly | 1Adendlg | 9IWIURN | WASAMSINUY
YADAN-UNEU 20 | ava - 168.00 3,405.86 3,405.86
lduuy 127 | @54 400.00 50,840.00 139.00 17,666.90 68,506.90
waniesy RB 6 1y SR 24 a7 n: 24.41 1,150.93 4.40 207.46 1,358.39
winieSy RB 9 1. SR 24 439 | nn. 23.00 10,087.57 4.40 1,929.80 12,017.37
wiiniasy DB 12 aw. SD 40 447 | nn. 22.30 9,970.33 3.60 1,609.56 11,579.89 | oo
wiinieSy DB 16 wwl. SD 40 1,044 | nn. 22.14 23,124.34 3.60 3,760.06 26,884.40 "? / n/’{';
wiinia3u DB 20 wl. SD 40 859 [ nn. 21.54 18,502.21 3.10 2,662.81 21,165.02 :i;ﬁ .
AannIEn sa| nn. 25.00 2,091.84 . - 209188 (NN A
azyldiLuy 38| nn. 207 1,247.23 . 2 1,247.23
1.3|mnnurdiagy
$rd3a3U MESH FENCE a0 6 . g9 2.00 m. 75| was 1,650.00 123,750.00 400.00 30,000.00 153,750.00
1.4 [nuansufvaulusEiv
Aunuuadn 167.00 | auv. 413.00 68,971.00 124.00 20,708.00 89,679.00
N0y 57.20 | @ua. 335.00 19,162.00 124.00 54,600.00 73,762.00
Ugnuelwigfhusatiey 375.00 | A3, 35.00 13,125.00 15.00 54,600.00 67,725.00
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Folasenns  UFuuseiuiisuth duu wasdumefudiu shualanlamin Sunaiffasgussan Swdngnasays
ganuiiiesins  wninendvaiundn IenvngwIIUY3
wieudYadlasens  NAneNsgEIunEn
AUIUTIAINANIAY  ANZNTTUNTSIVIUATIAINGNS (o Fudl 24 LD woAINeU WA 2568
S : ] ATIER AT FIUATER
adui 378M5 | widae a e et =T —— . NUBLNR
ey | wauRy | siendenidly | 97URUIEu WATATIUY
Audgn 3750 | &u.a. 495.00 18,562.50 99.00 54,600.00 73,162.50
57397 WUeAUAY STA.B 0+625 - 0+700 1,500,597.00 408,340.54 | 1,908,937.54
2 | Andedandeuananda
$hd3agu MESH FENCE @19 6 1. g9 2.00 m. va.iu 75| e - - 500.00 37,500.00 37,500.00 e
%ﬁ’n%%‘éﬂ MESH FENCE a7@ 6 u3. g9 2.00 m. 125 e 1,650.00 206,250.00 400.00 50,000.00 256,250.00 ‘.N
endamnivden $0.15 o1 5w, gL| 477.00 38,545.45 152.00 12,282.83 50,828.28 i{ g
affainanda Do.15 em 5. 81| - - 180.00 14,545.45 14,545.45 S k3
plate 100x100x5mm. (38.5kg/m2) 81 iilg 88.00 ] S 25.00 2,020.20 9,131.31 T Y%
M12 Expansion bolt (d%usatn) 81| 180.00 14,545.45 . . 14,545.45
F1
ABUNSAIASIASNS 240 ksc. ( Cylinder ) 242 | aua. 2,290.00 5,551.52 327.00 792.73 6,344.24
YABDN-DUNGU 46.87 | aua. - 168.00 7,873.94 7,873.94
mwwmusmﬁu 1.62 | &u.d. 335.00 541.41 104.00 168.08 709.49
maun‘%wmmm'ﬁu 1:3:5 (WUszan 1) 081 auvu. 1,610.00 13010 426.00 344.24 1,645.25
ey 29.09 | w94 400.00 11,636.36 138.00 4,043.64 15,680.00
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BUULERSSI2015 USHI0eTU LazsIa
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Folasenns  USuuseiudisui Audu waziuneiufu dvalanlawin Sunedissgnssays JNIAFHIYS

gonufineade  wnAngndeaiunin INeUAEHITUYT
whenudivedasnis  umvenaeaugan
AusIANANElag  ANENTIIANSAINUATIAINGNS Sl 24 Lhau Y BGEIEED! WA 2568
LY ] . A1 3sn ALY 39UA1TE0
gty 31813 | e S : 7 e . = . VT
iedenUle | TIWIURY | 1AEeNUNY | 9TUIUNU WAZATIY
winle@Sy RB 6 wu. SR 24 51 nn. 2441 1,242.69 4.40 224.00 1,466.69
wdnEsy DB 12wy, SD 40 574 nn. 22.30 12,794.34 3.60 2,065.45 14,859.80
MIARWEN 19| nn. 25.00 468.48 - 468.48
azyldiLuy 9| nn. 3971 285.47 - - 285.47
T Aansdandeuatandy 300,273.31 94,360.57 |  432,133.88
3 | aufanssy
GS1
ABUNSMLATIES19 240 ksc. ( Cylinder) 83.84 | au.yl. 2,290.00 192,002.76 327.00 27,416.99 219,419.75
widndunauRaieu SR.24 4u1a RB 9mm. 2,583.30 nn. 23.00 82,415.81 4.40 15,766.50 98,182.31
mmggmmﬁr& 1A @ 1.25mm. (Wwes 18) 107.50 fn. 25.00 2,687.47 10.00 1,074.99 3,762.46
Huuusly 384.28 | m3u. 400.00 153,711.80 139.00 53,414.85 207,126.65
aeylsiuuy 115 an: 2271 3,770.93 - - 3,770.93
GS2
ABUNIALATIESS 240 ksc. ( Cylinder) 158 | aua. 2,290.00 3,627.36 327.00 517.97 4,145.33
wandunaufiaieu SR.24-vu1m RB 9mm. 138.16 | An. 23.00 2,177.59 4.40 607.89 3,785.47
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LUy Us. 4(n)

Folasanns  USuugeituiizuth dufu wazdunefufiu dualanlaain Sunaiflesguasay Jandngnasays
gonufiioane  wMAne1duaIunEn INBNUAGNITUYT
nheudedasnis i InedeaIunaEn
AUINSIANANNTAY  ABZASTUNISANYUATIAINGY o u 24 Hau WEAINBU WL 2568
Y ) A TR AT 59UATHR
Faud 318N15 | v NUBILIAR
swenday | dwaulu | siendenidoy | Swuiu BATALTISY
amaynuan Ye @ 1.25mm. (e 18) 414 | an. 25.00 103.62 - 103.62
lﬁLLUUﬁ’JvLﬂ 14.52 | a3 400.00 5,808.00 139.00 2,018.28 7,826.28
azliluuy 4 [ n. 3271 142.48 - - 142.48
57U91U 81UAINTTH 447,447.82 100,817.46 548,265.29
4 | fauituneiunu <
Z o a “12 ,:_}
ANAIUNINUAY A.F.A. \\}\@%
NS F
ADUNIALASIAS1 240 ksc. ( Cylinder ) 4.00 | au. 2,290.00 9,160.00 327.00 1,308.00 10,468.00 v
Laiuuy 64.00 | AT 400.00 25,600.00 - - 25,600.00
wiAnESy RB 9 wal SR 24 216.74 nn. 23.00 4,985.02 4.40 953.66 5,938.68
winweSy DB 12 uy. SD 40 598.21 . 22:30 13,340.08 3.60 2,153.56 15,493.64
mmsﬂmmﬁﬂ 24.45 nn. 25.00 611.21 10.00 244.49 855.70
agyldiLuy 19.20 [ nn. 32.71 628.03 - - 628.03
SLEEVE PVC PIPE vum 1" 1.00 | wan 1,500.00 1,500.00 500.00 500.00 2,000.00
wiulodansesi geotextile 200g/sg.m. 30.20 | s 35.00 1,057.00 25.00 755.00 1,812.00
[ERGIH 49.83 | av.l 335.00 16,693.05 124.00 54,600.00 71,293.05
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LUy Us. 4(n)

Falasens  UFuugeituiisudn Aufu wasiunsiudu srualanlain Sunsiliosgwssay Jwdngnssans
aoufideaie  wninendediuniin InenungnsIAIyE
WEUAIYRdlATNg N INENEEEIUgER
AUIUTIAINALAY  AMENTINNTTAMUATIAINGTS o Fudt 24 \Aau weAInIeu A, 2568
gk . . A13ER AU FAUATIE
feuf FI8ANT | v e T = S ' VUBIAR
swsendae | uiulu | iendewioy | UL LAZATLTINU
Tlurioas1a EPS 30 | aT. 1,200.00 36,240.00 300.00 9,060.00 45,300.00
Detail 1
ABUNIALATIATIS 240 ksc. ( Cylinder) 0.50 | auy. 2,290.00 1,145.00 327.00 163.50 1,308.50 -
ey 510 | @s.u. 400.00 2,040.00 = g 2,040.00 A{%“\“'
wiiinan RB 6 1w, SR 24 11| nn 24.41 268.27 4.40 48.36 316.62 :.a,,{.-
wiinuu DB 16 . SD 40 71| nn. 22.14 1,565.30 3.60 254.52 1,819.82 ‘::; O /5
AINHNLAAN 245( an 25.00 61.27 10.00 24.51 8577 [ ¥
nzylduuu 152 A 32.71 50.05 - - 50.05
FIUNUY YAUMUNSAUFY 114,944.28 70,065.58 185,009.86




LWUULERAITIEANT USUIAMNTUY Lags1an
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Folasens  USuuseitufifudh Aufiu uazduwsiufiu sualanianin sunaidiasgnssay? Jmingnssays

wuu Us. 4(n)

ganuiiiesdns wninendvaiundn InenungwIsAY3
WBNWAIYLATIATS  WININYIAYHIUAGR
AMUIUTIANANNLAY  ANIZNTIUNITAAUATIAINGS \iiaSud 24 WADU AN Wl 2568
IS y ATan AT FUAIE0
10Ul 378015 W | e NUENE)
FIAIFRNUIY IUUEY FIAFBNUIY FIUIUNEY LATAILTIITY
2 |vusandagnssy
2.1 [9URt 1.00 | 24,928.20 4,836.15 29,764.35
22 |suiu 1.00 | 93 1,733,612.82 277,079.82 2,010,692.64
23 [uihwenu M Faaluaunid) 1.00 [ s 7,300.94 1,948.65 9,249.59
24 |oudseg - wiheie 1.00 | o 2,400.00 - 2,400.00
25 [swunmd 1.00 | 334 1,991:18 878.46 2,869.64
3 E S LI
26 |lnudawaa 1.00| 5% 123,338.40 7,540.00 130,878.40 /.:”/\:&
"By =
i:' = Il
S /e
RN
sauanUnengs 1,893,571.54 292,283.08 2,185,854.61
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WUy Us. 4(n)

Folasents  USuuseituiisush Aufiu wasdunsiudu drualanlamin Sunawdlasgwssan’ Swingwssans
sanuiinesine  wmnAnerdvadugin IenuagHIITIYE
MgNUIaElATNIT  WNIneaesIundn
AMUIUTIANANIAE  ABIZNTTUNITAINUATIAINGS Wadun 24 hou WeAINIEY W.A. 2568
o . AnTan AU FAUATIER)
feud $18N13 I | v HRLTT
F1ARDULIE ATUIUNEY 31ANADNUY JIUIURY HAZALTIU
2.1 |[aunids
drupnasaneveamalulag
1-1 sfafinyhanuazonn ng wallpaper 1IWP-01 wiay
g 59.20 | w33l 350.00 20,720.70 75.00 4,440.15 25,160.85
Anmaladanis 15K-01
1-2 wfaifinyhanugretn ng HMR aau 1PB-01 vhd 1P-03 3.30 | A4 1,275.00 4,207.50 120.00 396.00 4,603.50 P
sivia 7y C
FRUNUAINUN 2.1 24,928.20 4,836.15 29,764.35 /= ) k\
22 |vwitu ff c,%’
. = « \=\NQ /5
A7UIAIATIAATIEN e
#iuy Paving Block ST-01 1,295.00 | M3 800.00 |  1,036,000.00 55.00 71,225.00 | 1,107,225.00 ass
uHulednATIz9t geotextile 200g/sq.m. 2,072 | A5 30.00 62,160.00 10.00 20,720.00 82,880.00
N318UTUTEAU S5cm. 64.75 | au.ul. 410.00 26,547.50 124.00 54,600.00 81,147.50
Ay Stamp concrete 1,005.00 | ®5.4. 600.00 603,000.00 100.00 100,500.00 703,500.00
dauanufianssy
- fiu AEa. RN edne 25T-01 iesos 5mm. @150mm.
L 13.21 | A3l 447.00 590532 158.00 2,087.34 7,992.66
(Fdunang + Heeu W)
- ﬁu Aga. dnEeu 698.69 | M3.4. 5 - 40.00 27,947.48 27,947.48
sauudeUR 2.2 1,733,612.82 277,079.82 | 2,010,692.64
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wuv Us. 4(n)

Folasens  USuussituiizuih Aufiu wasduwsdudu sualanlamin Sunaidiasgwssuy’ Jwingnssans
gonufidesins  wmAnedvadunda InenuagnTIuys
wgeudredasinig WnIMgIREEILgER
AUIUSIANEWIAY  ARZATIUNITIINUATIAINGNS ETRIe I 24 Loy NOFARINGY WA 2568
e L . A1 3sin AT ERHGRE T
adudl 98019 U | v e T = = : UG
FAwenag | wauRy | sedenidiy | $WUEU | UAYAINTINY
23 |ouihwau mERaluauma)
druaasirenaamalulad
1-1 fhlasaasuwingudngd nseuduvedn vinveuan
i e w%amﬁﬂﬁ”’ﬁﬁqﬂ%wmu o 2598 | ®9.4. 281.00 7,300.94 75.00 1,948.65 9,249.59
saueudeui 2.3 7,300.94 1,948.65 9,249.59
2.4 |wszg - wieng
drusiasanenaamalulad
D1-1 WA 1000x2250 (valual) 1.00 | n 1,200.00 1,200.00 : - 1,200.00 T
D1-2 wu1m 1000x2000 (vlual) 1.00 | 9 1,200.00 1,200.00 - - 1,200.00
samauddud 2.4 2,400.00 - 2,400.00
2.5 |ewmd
dauaasanenaamalulad
1-2 wifafuyhanuaze1n N3 HMR @ 1PB-01 vind 1P-03 3.30 | w5l 68.00 224.40 30.00 99.00 323.40
1-1 ihlpsauaswingudened niBuduuesa viinvauain
i viad 1P02 w%’auﬁmﬁy’aﬁhﬁuwmu iy 2598 | A 68.00 1,766.78 30.00 779.46 2,546.24
smudFui 2.5 1,991.18 878.46 2,869.64
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Luu Us. 4(n)

Folasen1s  UFuugeiuiisuih dufu uasduneiufiu dualanlaain Sunaifiosgnssan Swingnssanss
anufineads  wnInendeadugdn AnenuagnsIaIUT
WILNUAIVIATING - W INYIFVHIUAER
AMUAUTIANNANELAY  AMENIIUNITAINLATIAIMNEANS dlafudi 24 vau W ATN LU WA, 2568
P ) . GREET) ALY FUANTER
a1aun 518013 P | wdde e : - = . - . MUBLIAG
TIAABRLY FIUAURY $1AFRYUAY UIURY LAZAINTIY
2.6 |udaman
- Fivduauy (Fwaufanssw) 1| vy 3,500.00 3,500.00 - - 3,500.00
- YpUAUAUY 100.00 | AT 265.00 26,500.00 10.00 1,000.00 27,500.00
- fiftude 149.00 | 800.00 39,200.00 100.00 4,900.00 44,100.00
daueimsaneneawmalulag
- Aduau (FEWIATRIITINATIEN) 1] au 3,500.00 3,500.00 - 2 3,500.00
TNt 15K-01 15.00 | W@ 100.00 1,500.00 20.00 300.00 1,800.00
Uathiwanu 15K-02 23.00 | A3 100.00 2,300.00 20.00 460.00 2,760.00
faldase vid 1P-01 (AnussEinay) 40.00 | Lums 110.00 4,400.00 20.00 800.00 5,200.00
WHW HMR 933, (WAUE1Lnaw) 0.24 | A3.4. 160.00 38.40 75.00 18.00 56.40
1BF-01 1.00 YA 30,000.00 30,000.00 - - 30,000.00
a%mﬂa% 1GL-01 4.20 | ®3.4. 2,000.00 8,400.00 10.00 42.00 8,442.00
a%nma% 1GL-02 2.00 | \3.4. 2,000.00 4,000.00 10.00 20.00 4,020.00
FauddUT 2.6 123,338.40 7,540.00 |  130,878.40
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wuy Us. 4(n)

Folasens  UFuuseituiisuih Aufiu uasduwsdiudu sualanlaain Sunaidissgwssan’ Swdngnssanss
gonufidesine  wAInerdeaIunia INgnUAGNITYS
igud1vedlasinis  wAngragaIunan
AMUIUSIANANNLAY  AENTIUNNSIAUATIAING Fiafud 24 oy g AINYY .. 2568
e ] AN AU TR
GRlZN] 5181135 Fuau | vdae - NN
sdevdiy | 3uauRu | sietdeudie | 99UdURY | LagAINTIU
3 |[9wszuulnin
3.1 [ewszuulwihorasiauwdndusiomswdsguanaandnang 1.00 | 5w 30,903.20 7,113.00 38,016.20
ATSNYATAILNIATZIU GAP
32 |ruszuulnihermsaevenmalulaBmanuasuaensoiia 1.00 | s 1,157,840.00 138,365.00 | 1,296,205.00
FulARoUIATHENAEIUIIN
33 |uadlau @IUIANSATATILATIEN 1.00 | 3 65,900.00 g 65,900.00
34 |@nduaziindu diueimsnsiaiaei 1.00 | o 720.00 480.00 1,200.00 R
35 |szuunsdnwdt wagseuulngiend druensnsiniesiey 1.00 | 9 180.00 90.00 270.00
saueussuuliih 1,255,543.20 146,048.00 | 1,401,591.20
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wuu Us. 4(n)

Folassns  USuugsiluiitudn Aufu uastuneiufiu shualanlain Sunailesgwssans Smingnasays
gonufiesine  wninerdesaunia InenuRgwITUYS
MBNUEITBIIATINIG  UMNAINEIATEIUAER
AuIMsIAINANIAY  ANZNTIUNSIVIUATIATNGNS o fuii 24 oy N GERNE A 2568
a8 ! . A7ER A9 FUAITEN
Afui 18013 U | e = ——— — == . NUBING)
siendig | $wauluy | Tideniiy | 3UIURU | WASATLSINU
" uszuuviasiruraadusiemsuussuannanannig
NSINPATATUUIAITZIU GAP
uaelvwidn CV-FD 9um 16 Sg.mm 140.00 u. 120.00 16,800.00 25.00 3,500.00 20,300.00
nuawlneda CV-FD 9um 10 Sg.mm 35.00 a. 80.00 2,800.00 20.00 700.00 3,500.00
nuvieSowanylu IMC @ 1-1/2" 17.00 | 4. 218.00 3,706.00 42.00 714.00 4,420.00
uvieesanylv HOPE @ 1-1/2" 12.00 4. 50.60 607.20 22.00 264.00 871.20
529 WireWay 4"x4" 300/ 4. 330.00 990.00 45.00 135.00 1,125.00
muqﬂﬂi@iﬂi:ﬂaunﬂiaméu’assuulw% 1.00 | U 6,000.00 6,000.00 1,800.00 1,800.00 7,800.00
saunuaRUT 3.1 30,903.20 7,113.00 38,016.20
Al a:u‘s::uulwﬂﬁa:m'm"]emaﬂmﬂiuiaﬁmil,nwsﬂaaﬂﬁaL‘ﬁa
JuLARBUIATEENZIUIIN
uanelvids CV-FD wum 120 Sgmm 880.00 | a3 830.00 730,400.00 65.00 57,200.00 787,600.00
auanglneiia CV-FD au1a 35 Sg.mm 220.00 | 1IR3 265.00 58,300.00 40.00 8,800.00 67,100.00
nuvieForagln IMC 3" 12.00 | WS 550.00 6,600.00 65.00 780.00 7,380.00
Nuvie¥ewanaln HOPE 3" 50.00 [ wm3 166.00 8,300.00 30.00 1,500.00 9,800.00
Cable Tray 150x100 Galvanized 150.00 | &g 915.00 137,250.00 35.00 5,250.00 142,500.00
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wuy Us. 4(n)

Folasanns  UFuugsitufizuin dufu uwazdunsiufiy dualanlaaih dunsdissgwssanys Juiingnssays
soufitesis  wninenduaiuadn Imsnungwss3
nhgnuiradasinis W IngaeEgEn
AMUIMTIAINANIAY  AMENITUNISANUATIAINGTS iaFuii 24 nau O GRARI .. 2568
Sy ) AEn AT FIUATEN
AM9UN 318015 | wia S . RGN
FIAFOVUIY | IWIURU | :IAdevUlEY | UIUNY | LATAILSTINUY
vatnangluun 30 CM 200 v 3,500.00 7,000.00 1,000.00 2,000.00 9,000.00
919 WireWay 4"x4" 3.00 | wes 330.00 990.00 45.00 135.00 1,125.00
muqﬂn‘ifﬁﬂ‘szﬂaun’liﬁmﬁaﬁxwlw% 1.00 | w0 209,000.00 | 209,000.00 62,700.00 62,700.00 |  271,700.00
sNUIIAUT 3.2 1,157,840.00 138,365.00 | 1,296,205.00
3.3 |9waaslag d2ue1Ansnsaadaszd
1L1-RECESSED DOWNLIGHT #RDC125T / 12W / 4000K / WHITE
ey T ‘ 12.00 U 255.00 3,060.00 - 3,060.00
/ L&E vi5aiigum d {
1L2-LED STRIP #SLX81+5190aflillun ALS1506 / 12W/m. /
AL 15.00 | Lumsg 255.00 3,825.00 = - 3,825.00
4000K / WHITE / L&E w3aine Ui
- Switch power supply 1.00 [ m 700.00 700.00 - - 700.00
1L2.1-LED STRIP #SLX81+3190g3llun ALS1506 / 12W/m. /
a_ a ; 13.00 | A9 255.00 3,315.00 - 3,315.00
4000K / WHITE / L&E wi9aLtviguL
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1L3-Iolwtfs qu 6624B / E27x1 40W / LIGHTMOST vialfiguwin 4.00 | o 1,200.00 4,800.00 - 4,800.00
1L4-luarumnias 5u Circle Designed Decor Chandelier IX M /
i ; ‘ 200 | 4w 16,500.00 33,000.00 = 33,000.00
Home Studio #39tNauLsm
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k4

Jualemtn 15% manduEun
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71 Factor F 90¢f1unu A = D-{(D-E)X(A-B)/A(C-B)}

1. w1A1 Factor F aa9A1uaumnu = 6,632,461.97 UM
2. mmuﬁunu'lumﬁuﬁﬁﬂﬂdw 6,632,461.97 UM = 5,000,000.00 UM
3. ﬁmuﬁumu‘lwﬁmﬁuﬁgmdﬂ 6,632,461.97 UM = 10,000,000.00 U™
4. A1 Factor F 209A4UeuY 5,000,000.00 UM = 1.2954
5. fin Factor F 999A131UAUNY 10,000,000.00 U = 1.2880
6. fn Factor F w@9p1e1udumu 6,632,461.97 UM - 1.292983956

7. fatfurn Factor F 1asA1emusiuyy 6,632,461.97 UMW e 1.2929
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