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1. ALL DIMENSIONS AND ELEVATIONS (M.S.L.) ARE IN METRES, DISTANCES ARE IN KILOMETRES, UNLESS OTHERWISE SHOWN.

2. SITE LOCATION MAP IS BASED ON THE HIGHWAY MAP 1:1,000,000 SCALE, PUBLISHED BY TOURISM AUTHORITY OF THAILAND.

3. THE MAP OF KLONG THUNG PHEN 2 HYDROPOWER PROJECT SITE AND RESERVOIR IS BASED ON TOPOGRAPHIC MAPS,
SCALE 1:50,000 (SHEET 54341V WGS 84) PUBLISHED BY THE ROYAL THAI SURVEY DEPARTMENT, 1999.
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STATION
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STRUCTURE
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GENERAL NOTES :

1. ALL DIMENSIONS AND ELEVATIONS (M.S.L.) ARE IN METERS UNLESS OTHERWISE SHOWN.
TYPICAL NORTH ARROW 2. DURING THE CONSTRUCTION PERIOD, IT IS THE CONTRACTOR’S OBLIGATION TO CHECK THE CORRECTION
OF ALL RELEVANT LOCATIONS, DIMENSIONS, ELEVATIONS AND OTHER DATA AS PROVIDED BY
THE DRAWINGS AND TECHNICAL SPECIFICATIONS BEFORE IMPLEMENTATION OF THE WORKS.
PAVED ROAD 3. IN CASE OF ANY DETAILS NOT MENTIONED OR NOT SHOWN IN THE DRAWINGS OR TECHNICAL SPECIFICATIONS,
OR IN CASE OF ANY DISCREPANCY, DEFECTIVE DESCRIPTION, ERROR, DIMENSION OR AMBIGUITY BETWEEN

OR IN ANY OF THE DRAWINGS, IT IS THE CONTRACTOR'S RESPONSIBILITY TO CORRECT AND/OR ADJUST

CENTER LINE

DIRT ROAD, LATEITE ROAD OR TRACK

VILLAGE THE RELEVENT DRAWINGS TO OBTAIN FIELD ENGINEER APPROVAL.
4. ADDITIONAL SYMBOLS, IF REQUIRED, ARE DEFINED IN THE RESPECTIVE DRAWINGS.
DIS’
CITY OR DISTRICT 5. THE SPECIFICATIONS AND THE QUANTITIES OF MATERIALS ARE SPECIFIED IN THE TECHNICAL SPECIFICATIONS.

@

ALL PLAIN CONCRETE CORNERS ARE TO BE CHAMFERED 2 cm. UNLESS OTHERWISE SHOWN.
SLOPE IN CUT AND FILL SECTIONS, UNLESS OTHERWISE SHOWN, SHALL BE CONFORMED

TO THE FOLLOWING TABLE OR AS DIRECTED BY FIELD ENGINEER.

POND OR SWAMP

~

CULVERT UNDER ROAD

BRIDGE
EXISTING GROUND SLOPE EARTH HARD ROCK
: CUT 1:S FILL 1:S | CUT 1:S | FILL 1:S
POLE OVER 1:1 ovEr 1:05 2| 1/ 1:0 1
TEST PIT 1 - 1:15 1:05 1 1:0 1/
115 = 1:2 1 1:1 1:0 11
EXISTING HAND AUGER 1:2 - 1:3 11 1:1.5 1:0 1:1.5
EXISTING BOREHOLES LOWER 1:3 111 12 1:0 12

2/ = FILL SHOULD BE AVOIDED

BOREHOLES :
1, = FOR DOUBTFUL CASES CONSULT FIELD ENGINEER

DEGREE, MINUTE, SECOND
STRUCTURAL DESIGN NOTES :

1. THE ULTIMATE COMPRESSIVE STRENGTH OF CONCRETE OF STANDARD CYLINDER (20.15x0.30 m.)

AT EQUAL DISTANCE. BETWEEN CENTER TO CENTER

B.M.
TEST AT AGE 28 DAYS SHALL BE AS THE FOLLOWING, UNLESS OTHERWISE SHOWN.
STATION . fc’ (ksc) DESCRIPTION
350 PRESTRESS CONCRETE

BC., EC, PC., PI, PT, PCV., PVT. 20 T CONTROL HOUSE
WATER LEVEL 2. POWERHOUSE

3. TAILRACE
PLAN OF RIPRAP 4. MANHOLE

5. ANCHOR BLOCK, PIPE SUPPORT
6. BOX CULVERT

SECTION OF DUMPED RIPRAP 210 SECONDARY CONCRETE
140 LEAN CONCRETE

PLAN OF SLOPE RIPRAP

SECTION OF HAND PLACED RIPRAP

2. UNLESS OTHERWISE SHOWN, THE FOLLOWING CLEAR COVER OF CONCRETE OVER OF THE REINFORCEMENT SHALL BE USED :
SECTION OF SAND

— FACE EXPOSED TO SCOUR 5.0 cm.
SECTION OF GRAVEL OR COARSE AGGREGATE — FACE EXPOSED TO EARTH OR WEATHER 5.0 em.
— FACE UNEXPOSED TO EARTH OR WEATHER 3.0 cm.

SECTION OF ROCK
3. THE REINFORCEMENT LAP SPLICES SHALL NOT BE LESS THAN 50 DIAMETERS

OF BIGGER THAN BAR WITH HOOKS, UNLESS OTHERWISE SHOWN.

EMBEDDED METALWORK SHALL BE SECURELY FASTENED IN POSITION BEFORE PLACING CONCRETE.

ALL CONSTRUCTION JOINT SHOULD BE TREATED AS DIRECTED IN ORDER TO ASSURE THE BEST BOND.

A 5 cm. (MIN.) LAYER OF LEAN CONCRETE (1:3:5 BY VOLUME) SHOULD BE PLACED BELOW CONCRETE STRUCTURES.

SECTION OF EARTH

SECTION OF BACKFILL

SECTION OF CONCRETE

N o o o»

THE STRUCTURES SHOULD BE PLACED ON UNDISTURBED SOILS OR COMPACTED FILL

AND BACKFILL AROUND THE STRUCTURES SHOULD BE COMPACTED.

8. THE FOUNDATION ELEVATIONS ARE SUBJECT TO CHANGE AS DIRECTED ACCORDING TO THE SOIL CONDITIONS.
S. ALL SIZES OF REINFORCING BARS AND STRUCTURAL STEELS ARE IN MILLIMETERS.

10. ALL STRUCTURAL STEELS ARE THOSE OF T.LS. DESIGNATION Fe24.

11. REINFORCED STEEL BARS SHALL BE CONFORM TO T..S. AS FOLLOW :

— DEFORMED BARS (SD30) — T..S. 24-2559

— ROUND BARS (SR24) — T..S. 20—2559

STEEL SECTION

ELEVATION OR PLAN OF EARTH CUT OR FILL

ELEVATION OR PLAN OF ROCK CUT

ELEVATION OR PLAN OF SLOPE

NATURAL GROUND LEVEL

12. ALLOWABLE BEARING CAPACITY OF FOUNDATION KINGDOM OF THAILAND
CONTOUR LINE SHALL NOT BE LESS THAN AS FOLLOW : & el an oo Efhcioncy
Ml TRY OF ENERBY
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TABLE 1 CLIMATOLOGICAL DATA FOR THE PERIOD 1988-2017

Station Amphoe Mueang Changwat Chanthaburi Elavation of station above M.S.L. 2.68 Meters
Index station 48480 Height of barometer above M.S.L. 3.60 Meters
Latitude 12° 37 0.0" N Height of thermometer above ground 1.25 Meters .
Longtitude 102 6 480" E Height of Wind vane above ground 12.00 Meters +74.00 |- . r‘ - LEVEL OF DAM QREST +73.50
Height of rain gauge 1.00 Meters [
Elements JAN FEB MAR APR MAY JUN JuL AUG SEP oct NoV DEC | ANNUAL 5 TR0 / :
. g EMERGENCY LEVEL OF /
Temperature (Celcius) = FLOOD FLOW +72.00 n
£ +72.00 T XIMUM WATER| LEVEL"+70.0
Mean 15.0 15.4 17.7 22.2 22.1 21.9 21.4 21.4 22.1 18.7 16.5 13.1 13.1 X
O 4+71.004{——————-
Relative Humidity (%) = /
T +71.00 I
Mean 69 74 77 78 83 84 84 84 86 82 72 66 78.4 \
|
Mean Max. 85 89 92 92 94 94 94 94 95 93 85 81 90.7 | WATTER STORAGE LEVEL +70.00
. |
Mean Min. 49 55 59 60 67 70 7 7 71 65 56 49 61.8 +70.00 1
0 50  60.47 100 150 200 250 300 350 400
Ext.Min. 24 23 33 37 39 51 51 43 41 30 28 19 19
DISCHARGE (CMS.)
Pan Evaporation (mm.)
FIGURE 1 RELATIONSHIP BETWEEN TAIL WATER LEVEL
Mean 138.5 125.0 144.4 140.5 | 121.9 108.6 108.6 107.1 94.7 118.9 135.4 145.5 1,489.1 AND DISCHARGE AT PHLUANG DAM
12.00
11.00
3
% |Qu(m7s) WATER SURFACE AREA (SQ.KM.)
5 7.74
10.00 0.10 0.08 0.06 0.04 0.02 0.00
0 6.46 s00 +264 L +264
15 5.09 L]
450 +262 — +262
9.00 20 4.58 = Pt~ T— [
+260 T +260
15 3.79 400 = ! ~
8.00 ) 297 . ’ \ 7 +258 | +258 —24
=
~ s i, = 4256 +256 3
35 2.49 3 [ \( T = 1,p00 YEAR z Ay ~ E
I 40 2.01 » 300 +254 Elevation | Area | Volume t +254
Q 7.00 S ~ 3 (mM.S.L)[ (SQKM.) | (MCM.) i TS|AREA 5
& 45 1.60 = £ +252 ; +252
> 3 250 2 +240 | 0.0000 | 0.000 i L <
§ 50 1.31 g l E +250 +245 | 0.0042 | 0.0115 T +250 5
o 6.00
ke 55 1.07 g 200 [E RPN +250 | 0.0147 | 0.0538 : 1248
W 60 0.89 S z / +252 | 0.0242 | 0.1000 i x
e 5 053 L 150 S 4246 254 | 0.0347 | 0.1538 = +246 2
< 5.00 - / § 4244 / 4256 | 0.0453 | 0.2346 il \ 244 ;
2 70 0.60 100 u +258 | 0.0579 | 0.3320 ti \ o
e 75 0.51 +242 +260 | 0.0716 | 0.4500 - +242
4.00 T 0.43 50 £240 +262_| 0.0842 | 0.6190 L i +240
- \\‘ " +264 | 0.0958 | 0.7900 i 1
85 0.37 0 - +238 F—— T : +238
3.00 20 0.31 0 5 10 15 20 25 30 35 40 45 50 55 60 0.00 0.10 0.20 0.30 0.40 0501 060 0.70 0.80
1?)5; g’j; TIME (HOURS) VOLUME (MCM.)
2.00 : ;
FIGURE 3 KETURN PERIOD 1,000 YEAR AT THUNG PHEN DAM FIGURE 4 REGATIONSHIP BETWEEN AREA
AND VOLUME CURVE AT THUNG PHEN DAM
1.00 ~
1T~
| M~
|
0.00
0 10 20 30 40 50 60 70 8 90 100
TIME EXCEEDED (%)
FIGURE 2 FLOW DURATION CURVE AT THUNG PHEN DAM
MONTH DISCHARGE (CMS.) MONTH RAINFALL (mm.)
APR 0.45 APR 111.00
MAY 0.95 MAY 301.04
JUN 2.99 JUN 400.38
JuL 4.77 JuL 452.74
AUG 5.81 AUG 422.36
SEP 5.71 SEP 429.27
KINGDOM OF THAILAND
oct 3.52 oct 260.52 Department of Alternative -
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Nov 126 Nov 36.10 MINISTRY OF ENERBY
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H-1
+260.00 _ _ 7 e ___Elev .,m.(MSL) _=+242.92 +260.00
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TOP CHORD 2-1I 50x50X6—4.43

USSET PLATE 8 mm.

T———VERTICAL MEMBER
DIAGONAL MEMBER — I L~50x50X6~4.43 Kg/m.

L—50x50X6—4.43 Kg/m.

GUSSET PLATE 9 mm.

~-—-BOTTOM CHORD 2- JL50x50X6—4.43 Kg/m.

DETAILS "3”

SCALE 1:15

PURLIN C —125x50x20x3.2 mm. ©0.80 m.——

GUSSET PLATE 9 mm.—

VERTICAL MEMBER L—50x50X6~4.43 Kg/m— "
1

DETAILS "4”

SCALE 1:15
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TOP CHORD
2—-T50x50X6~4.43 Kg/m.

}

——GUSSET PLATE 9 mm.

|
VERTICAL MEMBER ———— -
L—50x50X6—~4.43 Kg/m.

DETAILS "5"

SCALE 1:15
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-

BOTTOM CHORD 2—_L50x50X6~4.43 Kg/m—

DETAILS "6”

SCALE 1:15
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DETAILS "7”

SCALE 1:15
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DETAILS "8"

SCALE 1:15
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DIAGONAL MEMBER —-—
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DETAILS "9”

SCALE 1:15
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]
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DETAILS "10”

SCALE 1:15

TRUSS~-T1

L—~50x50X6—4.43 Kg/m. ~—DIAGONAL MEMBER
L—-50x50X6—4.43 Kg/m.
[ E
L2 i ffi 1 L~
| L2 U 2 12| &
— ] —t ¥ I Y NI —
; | ?
! 0275 | 0275 ! ;
— {———BOTTOM CHORD
2- IL50x50X6—4.43 Kg/m.
SCALE 1:15

TABLE OF MEMBERS

"FILLET WELD SIZE (mm)
TRUSS TYPE
L1 L2 t
TRUSS T-1 80 80 5
TRUSS T-2 80 80 5
TRUSS T-3 80 80 5
NOTES :

1. ALL DIMENSIONS AND ELEVATIONS ARE IN METERS, UNLESS OTHERWISE SHOWN
2. SYMBOLS, ABBREVIATIONS AND GENERAL NOTES SEE DWG. NO. KTP2-GN-03
3. WELDING CONNECTION USE 5 MM.,UNLESS OTHERWISE SHOWN
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KTP2—-CH-07
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CONTROL HOUSE
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\X LP2-2,4, LP2=5
—— CONTHDL PANELCj'

\‘ /
\g/ +—HYDRAULIC UNIT

POWER ELECTRIC AND LIGHTING SYSTEM

SCALE 1:50

NOTES :

1. ALL DIMENSIONS ARE IN METERS, UNLESS OTHERWISE SHOWN.

2. ALL CONCRETE POLES, HARDWARES, TRANSFORMER, AND INSTALLATION
SHALL STRICTLY CONFORM TO PEA’S STANDARD AND REGULATIONS.

3. SPLICING OF CABLES IS NOT ALLOWED IN CONDUITS OR HAND HOLES
EXCEPT AT JUNCTION BOXES OR PULL BOXES ABOVE GROUND LEVEL
WITH APPROVED SPLICING FITTINGS.

4. THIS DRAWING USE FOR GUIDE ONLY, THE CONTRACTOR
HAS TO SUBMITTED SHOP DRAWING TO FIELD ENGINEER FOR APPROVAL

REFERENCE DRAWING :
1. CONTROL HOUSE, PLAN

KTP2-CH-02

LOAD SCHEDULE OF PANEL BOARD 3PH 400V 50Hz

PANEL NO. LP2 LOCATION : CONTROL VALVE HOUSE
cct DESCRIPTION LOAD IN VA CIRCUIT BREAKER
No. R S T P | AT | AF [ kA
LP2-1 | INTERNAL LIGHTING 1 (HIGHBAY LUMINAIRE) | 475 1110|6010 3 iszt;
N/SY-y—MCB
LP2-3 | INTERNAL LIGHTING 2 (HIGHBAY LUMINAIRE) 475 111 |60]10 | 2
LP2-5 | INTERNAL LIGHTING 3 (HIGHBAY LUMINAIRE) 475 1|10 | 60 | 10 g g
LP2-7 2,309 7 8
9 10
LP2-9 TRAVELLING CRANE 2,309 31560 |10 | n 12
13 14
LP2-11 2,309 | s 16
LP2-13| SPARE 2,300 1115 |60 |10 | 7 8
LP2-15| SPARE 2,300 1115 |60 |10
LP2-17| SPARE 2,300 1 [ 15 |60 |10
LP2-2 5,882
LP2-4 HYDRAULIC POWER UNIT & CONTROL 5,882 3| 32|60 |10
LP2-6 5,882
LP2-8 | EXTERNAL LIGHTING 96 1110 |60 |10
LP2-10| RECEPTACLE 1 400 1|10 |60 |10
LP2-12| RECEPTACLE 1 400 | 1|10 |60 |10
LP2-14| —
LP2-16{ —
LP2-18| —
TOTAL LOAD IN VA 10,887, 1,191 1191} 5 | 65 | 100 25
33,269

LEGENDS :

|~y

o~ ® oo

LOAD PANEL 1Ph 230V. (8 CIRCUIT) WITH MCB

LED 1x1200 W.

SIMPLEX RECEPTACLE WITH GROUND, 10 A. 220 VAC.

DUPLEX RECEPTACLE WITH GROUND, 10 A. 220 VAC.

1x20 W. COMPACT FLUORESCENT (WALL TYPE, OUTDOOR IP54)

Department

KINGDOM OF THAILAND

of Alternative

Energy Devalopment and Efficiency
MINISTRY OF ENERBY

KLONG THUNG PHEN 2 HYDROPOWER PROJECT
AMPHOE KHAO KHITCHAKUT, CHANGWAT CHANTHABURI

PART 1 : CIVIL WORKS
CONTROL HOUSE
[¢] 1 3 4
POWER ELECTRIC AND LIGHTING SYSTEM
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Energy Development and Efficiency
PEM °sc MANAGEMENT cO..LTD. MINISTRY OF ENERBY
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NOTES:

1. ALL DIMENSIONS AND ELEVATIONS (M.S.L.) ARE IN METERS, UNLESS OTHERWISE SHOWN

2. SYMBOLS, ABBREVIATIONS AND GENERAL NOTES SEE DWG. NO. KTP2—GN—03

3. ALIGNMENT OF PENSTOCK SHALL BE JUSTIFIED BY FIELD ENGINEER IN THE FIELD
TO SUIT THE TOPOGRAPHY )

4. THE CONTRACTOR SHELL SUBMIT DETAILED WORKSHOP DRAWING FOR APPROVAL BY THE ENGINEER
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SECTION B-B
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DETAIL "1”

NOT TO SCALE
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SECTION B-B

SCALE 1:7.5

LONGITUDINAL WELD

DETAIL

”2”

NOT TO SCALE

24—025mm. HOLE 13

TABLE OF DETAIL 1 SQUARE — GROOVE WELD , BUTT JOINT

ITEM

DESCRIPTION

MATERIAL

QUANT. REMARKS

1 PENSTOCK

ASTM A-283, GRADE

PENSTOCK

ASTM A-—283, GRADE

1 NOTE 2 & 3

INNER SLEEVE

ASTM A—283, GRADE

1 NOTE 2 & 4

GRAND RING

ASTM A--283, GRADE

1 SEAMLESS, NOTE 3

(SRR NN

OUTER RING

ASTM A—283, GRADE

SEAMLESS, NOTE 3

STUFFING BOX

ASTM A—283, GRADE

1 NOTE 2 & 3

DOUBLING PLATE

ASTM A—283, GRADE

1 ' |NOTE 2 & 3

OUTER SLEEVE

ASTM A—283, GRADE

1 NOTE 2 & 3

olo|lv|e

PACKING

STOPPER

ASTM A—283, GRADE

olo|o|lo|lo|o|o|lo|o

1 NOTE 2 & 3

10 825 mm

. BOLTS

ASTM A-325

24 |-

1 #25 mm.

NUT

ASTM A-325

72 -

12 25 mm

. WASHER

ASTM A-325

48 —

PACKING RINGS (16 mm. S.Q. RING)

ASBESTOS—GRAPHITE

NOTES :

1. LONGITUDINAL SEAMS HAVE TO BE COMPLETE JOINT PENETRATION
WELDS BY COMBINING SINGLE—V—-GR"OOVE WITH BACKING WELDS AND
GROUND FLUSH WELDING WITH BASE MATAL AS REQUIRED (SEE DETAIL "2")
2. GALVANIZED ALL SURFACES WITH 0.10 mm. THK.
3. NICKEL CLADDING ON OUTER SURFACE WITH 0.50 mm. THK.
AND GALVANIZED INNER SURFACE WITH 0.10 mm. THK.
4. EACH JOINT OF EACH PACKING RING SHALL BE MIN. 25 crn. APART

DO NOT LINE UP JOINTS

5. ALL DIMENSION ARE IN MILIMETER UNLESS OTHERWISE SHOWN
6. SYMBOLS, ABBREVIATIONS AND GENERAL NOTES SEE DWG. NO. KTP2—-GN—03

WELDING NOTATION :

CP = COMPLETE JOINT PENETRATIOI
G =

METERIAL AS PENSTOCK

AFTER WELDING

N GROOVE WELD

GRINDING WELD DEPOSITE FLUSH WITH BASE METAL
BACKING PLATE SIZE 0.10x1.50 mm. AND SAME

BEVEL PLATE 9 mm. BEFORE ROLLING CHIP SQUARE

ROOT OPENING
ROOT FACE
GROOVE ANGLE

R = 2.0 mm.
t = 3.0 mm.
= 45"

250

NICKEL CLADDING OUTER SURFACE

1,080

530

100 50,_,.50 250

FLOW

FPENSTOCK 12.7 mm. TH,
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/%SEE DETAIL "1"

= 800

1.D.

ELEVATION

NOT TO SCALE

P

CIRCULAR BUTT JOINT

DETAIL

LONGITUDINAL BUTT JOINT
TYPE "B”

WELDING SYMBOLS

TYPE "A”
”1 ”

NOT TO SCALE

TYPE "A”

DETAIL "2”

NOT TO SCALE

) —G OF PENSTOCK

SECTION A—A

NOT TO SCALE

LONGITUDINAL BUTT JOINT (ALTERNATIVE)

TABLE OF TYPE "1” SINGLE—V—GROOVE WELD, BUTT JOINT

.

/

/ /

/ SVL-P

/

FIELDWELD SYMBOL | WELD — ALL —

AROUND SYMBOL

SQUARE GROOVE
WELDING SYMBOL
R=ROOT OPENING

M
R] YA T <P
A /
F §
V—GROOVE WELDING | BACKING SYMBOL COMPLETE JOINT
SYMBOL (MATERIAL OF PENETRATION
R=ROOT OPENING BACKING THE SAME | WELD
A=GROOVE ANGLE AS OF PIPE)

F=ROOT FACE

FILLET WELD
S=WELDING SIZE
L=LENGTH OF WELD
P=PITCH (CENTER
TO CENTER OF

| weLp)

WELD SYMBOL

WELDING JOINT BASE METAL THICKNESS . ALLOWED GAS REMARK TOLERANGES
PROCESS DESIGNATION (U= UNLIMITED) CROOVE PREPARATION WELDING SHIELDING
POSITIONS FOR FCAW
m T3 ROOT OPENING | GROOVE ANGLE AS DETAILED | AS FIT-UP
SMAW B-U2a U 10 R=6 o« = 45 ©ALL - e
R =10 o« = 30" F.V,0H - e
/~——SEE DETAIL "2" R =12 o = 20 F,V,OH - ej
R = +2,-0 +6,~2
GMAW B—U2a—GF u 10 R=5 o« = 30" F,V,0H REQUIRED aj - Lo
FCAW o = +10°-0 +10",-5
R = 10 o« = 30" F,V,0H NOT REQ. a,j
-~ -
R=6 o« = 45 F,V,0H NOT REQ. a,j
GMAW B-L2a~S 50 MAX. 10 R=6 o« = 30 F - i
GMAW B-L2-S$ U 10 R =16 o« = 20" F - j
TABLE OF TYPE "2” SINGLE—V—GROOVE WELD, BUTT JOINT
WELDING JOINT BASE METAL THICKNESS GROOVE PREPARATION ALLOWED GAS CEMARK
PROCESS | DESIGNATION (U= UNLIMITED) ROOT OPENING TOLERANCES WELDING SHIELDING
ROOT FACE
POSITIONS FOR FCAW
T 3 GROOVE ANGLE | AS DETAILED | AS FIT-UP
SMAW B-U2 u 10 R =0-3 +2,-0 +2,-3
f=0T03 +2,-0 NOT LIMITED ALL - dee.j
«= 60" +10°,-0" +10°,~5"
GMAW B—U2—GF u 10 R = 0- +2,~0 +2,~3
FCAW
f=07T03 +2,-0 NOT LIMITED ALL NOT REQ. a,d,)
«= 60" +10°,-0" +10°,-5"
SAW B~lL2c-s OVER 12 10 R=0
To 25
f =6 MAX.
o= 60"
OVER 12 10 R=0 R = +0,~0 +2,~0
To 38
f=6MAX | f=+0~f +2,-2 F - i
o= 60" w= +10°-0"| +10'-5'
OVER 38 10 R=0
T0 50
f= 6 MAX.
o« = 60
REMARK :
a : NOT PREQUALIFIED FOR GMAW-S NOR GTAW.
d : BACKGOUGE ROOT TO SOUND METAL BEFORE WELDING SECOND SIDE.
e : SMAW DETAILED JOINTS MAY BE USED FOR PREQUALIFIED GMAW (EXCEPT GMAW—S) AND FCAW.
j: THE ORIENTATION OF THE TWO MEMBERS IN THE JOINTS MAY VARY FROM 135° TO 180 * FOR BUTT JOINTS,
OR 45° TO 135 FOR CORNER JOINTS, OR 45° TO 90" FOR t—JOINTS.
LEGEND : NOTES :
WELDING PROCESSES WELDING POSITIONS 1. "ALL DIMENSION ARE IN MILLIMETER, UNLESS OTHERWISE SHOWN.
SMAW = SHIELD METAL ARC WELDING = FLAT 2. SYMBOLS, ABBREVIATIONS AND GENERAL NOTES SEE DWG. NO. KTP2-GN-03
GMAW = GAS METAL ARC WELDING H = HORIZONTAL 3. GROOVE WELD MADE AFTER WELDING OTHER SIDE
FCAW = FLUX CORED ARC WELDING V = VERTICAL 4. USE WELDING ELECTRODE TYPE "E" 70XX
SAW = SUBMERGED ARC WELDING OH = OVERHEAD 5. MATERIAL OF BACKING IS THE SAME AS OF PIPE
6. WELDED JOINT SHALL CONFORM TO AWS D1.1
KINGDOM OF THAILAND
Department of Alternative
. Energy Development and Efficiency
/ / N / < MINISTRY OF ENERGY
KLONG THUNG PHEN 2 HYDROPOWER PROJECT
BACK OR BACKING | COMBINED WELDS. | BEVEL GROOVE FLARE—BEVEL AMPHOE KHAO KHITCHAKUT, CHANGWAT CHANTHABURI
BACKING WELD ON | WELDING SYMBOL | GROOVE WELDING PART 1 : CIVIL WORKS
FAR SIDE AND SYMBOL
V—~GROOVE WELD PENSTOCK
ON NEAR SIDE WELDING DETAILS
& Department of Alternative
Energy Oevelopment and Efficlency
PEM rsc vanacement co.Lo. MINISTRY OF ENERGY
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BEND TYPE "1”

DELTA (A) 05"
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SCALE 1:20
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DELTA (A) 45-0VER
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| l\ SCALE 1:20
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¢ OF PENSTOCK |
&4 INLS
DIMENSIONS OF BENDS
N~
BEND TYPE "2 BEND |KM. OF PS.| PS. NO.| A (DEGREE) TYPE DIA. THICKNESS
DELTA (&) 515" (m.) (mm.)
SCALE 1: 20 1 0+036.23 | PL1 35°0'16.31" 5 0.80 12
2 0+075.28 | PL2 2'30%6.82" 1 0.80 2.
3 0+145.26 PL3 19°33'48.06" 3 0.80 2
4 0+860.26 | PL4 13°46'18.57" 2 0.80 2 -
5 1+031.26 PL5 20'12'32.27" 4 0.80 2
6 1+188.41 ] 45'18'9.22" 6 0.80 2

BEND TYPE "5”

DELTA (A) 35-45°
SCALE 1:20

€ OF PENSTOCK  4/g
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NOT TO SCALE

NO

0.50

xL 0.50

HORIZONTAL 90 ELBOWS

NOT TO SCALE

TES :

MATERIALS :SHEET STEEL 1.5MM.
SURFACE FINISH :POWDER
COATED IN TEXTURED RAL

7032 OR HOT-—DIP GALVANIZED
(UPON YOU REQUIREMENTS)
ASSEMBLY : WELDING METHOD

APPLICATION : USING FOR INDOOR & OUTDOOR INSTALLATION WORK

KINGDOM OF THAILAND
Department of Alternative
Energy Development and Efficiency
i MINIBTRY OF EVNE,, REY .
o 0.10 0.20 0.30 0.40 KLONG THUNG PHEN 2 HYDROPOWER PROJECT
e — e —— el M
SCALE 15 METERS AMPHOE KHAO KHITCHAKUT, CHANGWAT CHANTHABURI
0 01 02 03 04 05 06 07 0.8 PART 1 : CIVIL WORKS
SCALE 1:10 METERS POWERHOUSE
0 0.5 10 15 CABLE TRENCH DETAILS
SCALE 1:20 METERS Chbray Developrmant and Efflency
PEM Pec MANAGEVENT O.LTD. MINISTRY OF ENERGY
3 REVIEWED i § Kifichai
2 DESIGNED e 981057 | SUBMITTED =n
1 DRAWN }Jh% RECOMMENDED "«E("
NO. DATE REVISIONS CHECKED APPROVED |CHECKED e 281957  |APPROVED =L
CONSULTANTS oEDE 8 17/03/2020 [DRAWING NO. SHEET NO.
A PROJECT MANAGER DATE KTP2—-PH-21 51 oF 97




: l 1.50 (MAX.)

1.50 (MAX.) /~——HOLE 915 mm — -
- y REINF. NOT SHOWN —F— a, ;
— —— 050 MM. GALVANIZED © |
7 STEEL PIPES 5 “
S— == T
A . —— STEEL PLATE 815x6 mm THK. {— REINF. NOT SHOWN w N P
e El e — T ¢ s
| A J 3 219 @ 0.30 ‘.
8 | | ! L2 < . ] | (AS SHAPE) - < P
i [~——>~—250 MM. GALVANIZED STEEL PIPES 2 ’ [~ #50 MM. GALVANIZED el e Lo 1 Y
5 STEEL PIPES I ‘ P
‘ ' 965 m s '{! : ol i
I I : L " S IJJI" S
K e W e — | . - o
¢ = == i | R=0.02 ‘ -t
° o | i FOR ALL BEND N
@ 3 | S
Sl & | - ; \ 2 ! 0.10 i
8 5 - —— ‘ #19 @ 0.30 0.20 0.15
‘ ‘ | 0.15 J (AS SHAPE)
|
S = ) e M J SECTION ISOMETRIC VIEW
° ! . b #50 MM. GALVANIZED
S FLOOR LEVEL & L STEEL PIPES !
S — 3 l’FLOOR LEVEL DETAIL OF LADDER RUNGS
1 | JF | NOT TO SCALE
P 0 - i FLOOR
P R SRS R & dmh [l j L
"MP‘ T . LA e of M, I A 1
v e A
v e N 4 < B v . E N |
. s AR . RS . e i STEEL PLATE #150x5 mm. THK. g > P 7
I S R I IR T 1 ‘e 3-RB6 WELD TO 3-RB6
. . v E B . . b < | | £, ) #10 MM. NUT e
] J L 8 | . e “ - _ WELD TO STEEL PLATE
SEE INSTALLATION DETAIL — ‘ REINF. NOT SHOWN 15 | | ‘ L 8 WELD TO L=25x2545 MM.
Q REINF. NOT SHOWN — | M12 BOLTS WITH HEX. NUT a B . S | PVC. PIPE -20x6 MM. STEEL PLATE
| | | AND WASHERS 0.15 LONG — T #10 MM. BRASS FLAT HEAD
INTERMEDIATE POST ~ END POST TYPICAL SECTION J+:| &b &b A=y PATE 206 M. )
4D 4b = o
DETAILS OF HANDRAIL SECTION A-A ; A - =i - 4—‘ I, © RB9 ANCHORAGE £
NOT TO SCALE NOT TO SCALE INSTALLATION DETAIL ‘/ 3\—*— \J—PLATE 20¢6 M, WELD TO L=25x25x5 @ 75 M.\~ L 25x25x5 MM,
. " :‘T_ I’
[/LQ OF BOTTOM DRAIN VLQ OF BOTTOM DRAINI NOT TO SCALE 5100 M. PvC. PPE—— ° "g‘ !
NO Sl D SCREEN Y
a? < V < <7 ( o )4 c <'A ' \@—'
s L S
Q201 050 00 0.5 ¢ a. B DETAIL "2"
: 0.25 MM. THICK PLASTIC 0.25 MM. THICK PLASTIC o7
a 4 L4 a 0.035 | 0.08 |0.035 —/C %
4 e 5
Iy n
T . | T ey | [ |
ol HIE A g S PLATE 20x6 MM. DETAILS OF #100 MM. PVC. PIPE DETAILS "2"
JE COARSE AGGREGATE i COARSE AGGREGATE — = SCALE 1:5 NOT TO SCALE
— IS !
(SEE TABLE 1) (SEE TABLE 1) . L AT
B SSSE— R -— w| o [ -
#4150 MM. PVC. PIPE CEOTEXTILE 4100 MM. PVC. PIPE GEOTEXTILE s s | q\: 3-R8s
TRANSVERSE POROUS PIPE DRAIN TRANSVERSE POROUS PIPE DRAIN [y ||THE0 [=——25x25x5L MM. FRAME
|| i iFS)
(SEE TABLE 2) I
TRANSVERSE POROUS PIPE DRAIN LONGITUDINAL POROUS PIFE DRAIN gf of PLATE 20x6 MM
s o . :
DETAILS OF BOTTOM DRAIN 3-RBS
SCALE 1:20 015
0.02 CHAMFER
SECTION C—C 0.02~ I* —
TABLE 1 GRADATION OF FILTER MATERIALS SCALE 1:5 &0
) WATERSTOP TYPE "A"
. PERCENT BY WEIGHT RETAINED ON STANDARD SIEVE 0.22 $ - |
FILTER MATERIALS - < : 2 R 1.90
. . o —0.02 CHAMFER e 3
11/2 3/4" 3/6 3/8 No. 4 No. 8 | No. 16 No. 30 | No. 50 | No. 100 | No. 200 l0.02 ] " PA"
/ : o 50 [ o o [ o o AL PVC. WATERSTOP TYPE "A
COARSE AGGREGATE 0 20-35 | 40-60 0 60-80 | 75-90 | 95-100| - - _ il — WATERSTOP TYPE "A” Mo 4 7 NOT TO SCALE
=1 4
1 < .
L. B = g? A . \ hed| ! !
r- 2 -I SLOT WIDTH S 4 9 PAINT WITH SEALING COMPOUND
-
e < X |
—— A /S — DETAILS OF CONTRACTION JOINT
— ] v T 4
S —= — — <</} — — . SCALE 1:10
[ IR A R — ) n J— / L —~ [
YA tL ———0.01 ELASTIC FILLER TABLE OF DIMENSIONS
I —r — — [ =
— n@lAv \
— WV/AAS = DETAILS OF EXPANSION JOINT WATERSTOP
’__';4__ Ly ] L—L—I SCALE 1:10 ¥YPE w a R
r-ser RN SECTION B-B
A 22.86 4 20
ELEVATION NOT TO SCALE
SLOTTED uPVC SCREEN PIPE OF BOTTOM DRAIN AND SIDE DRAIN DETAILS D> O o 02 o ,
. KINGDOM OF THAILAND
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WILL BE MADE BY THERMAL CADWELD
E=3  WEATHER PROOF LUMINAIRE COMPOSED OF ACID—RESISTANT POLYCARBONATE HOUSING, AND

AND DIFFUSER TAMPER RESISTANCE BUILT—IN COMPLETED WIRING OF ROTARY LOCK LAMPHOLDER, IPE65

4. GROUND ROD WILL BE COF‘PEﬁ COVER STEEL DIAMETER 15.87 MM. 2,400 MM. LONG

[

T
|
i
R

5. THIS DRAWING USE FOR GUIDE ONLY, THE CONSTRUCTION DRAWING SHALL CONFORM EIT'S STANDARD.

© 4 FLOOD LIGHT LUMINAIRE COMPOSED OF DIE—CAST ALUMINIUM BODY, ALUMINIUM REFLECTOR, BODY, ALUMINIUM REFLECTOR,
THERMAL SHOCK SAFETY GLASS WITH HINGE ALUMINIUM LOCK, IP65 (LED 1x120 WATT)

" (® < SAME AS TYPE E (LED 1x30 WATT)
e - FLOOD LIGHT LUMINARIES 1x120 WATT LED TYPE : MOUNTING ON CONCRETE POLE

8 ’
I
POWERHOUSE INDOOR LIGHTING '
SCALE 1150 ‘
1 350
| — POVJERHOUSE RECEETACLE
} 1 SCALE %150
| I
‘ ‘ NOTES
| | LEGENDS : 1. GROUNDING CONDUCTOR, TAP AND RISER FROM GROUNDING NETWORK TO POWER EQUIPMENT
SHALL BE FORMED BY BARE COPPER CONDUCTOR NOT LESS THAN 95 SQ.MM.
@ [===] LOUVRED LUMINAIRE COMPOSED OF WHITE POLYESTER POWDER COATING STEEL HOUSING,
2. GROUNDING SYSTEM RESISTANCE WILL NOT EXCEED 5 OHM.
— TF{AWW: | / | ALUMINIUM PROFILE LOUVERS FOR REDUCING GLARE,PURITY ALUMINIUM REFLECTOR,
. ) 1PMI
- 7 ‘ BUILT IN COMPLETE WIRING OF ROTARY LOCK LAMPHOLDERS. (LED 2x14.5 WATT) 3. CONNECTOR TO WITH IN & BETWEEN THE GROUNDING NETWORK TO POWER PLANT EQUIPMENT
|
1

|
®
0

EXHAUST FAN 12"

5.00

5 ®
EL 73, X . 2
ELEZ3, go[ ’ i S DUPLEX RECEPTACLE WITH GROUND, 16 A. 220 VAC.
| Ij @ POWER RECEPCTACLE 3P+N+E 32 A. 400 VAC. —
- =SS | S = r — O HIGH BAY FIXTURE 1x400 W. HIGH PRESSURE SODIUM Dm::m%f ml:.ﬁAND
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GROUND TEST BOX

NOTES

OF THE GROUNDING GRID IS WITHIN 5 OHM

R RS

LEGENDS :

THIS DRAWING USE FOR GUIDE ONLY

. GRIDS SHALL BE DESIGNED SUCH THAT THE OVERALL RESISTANCE

-:- GROUND CONNECTION CONNECTED BY EXOTHERMIC WELDING

GROUNDING CONDUCTOR SIZE SHALL BE 120 SQMM. OR GREATER THAT BASE ON CALCULATION.
. TOUCH AND STEP VOLTAGES SHALL BE MAINTAINED WITHIN ACCEPTABLE LIMITS ACCORDING TO STANDARD

6.00

6.00

6.00

TO MAIN
GROUNDING GRID Itﬁ—,—

@ GROUND ROD COPPER CLAD STEEL, ¢ 20MM, 3M LONG
|
= FENCE GROUNDING CONDUCTOR
H re
|
GK | T
D
RE-BAR
@@Q @)\ . 18Y CNIL)
1 \ A/ \
- 7
ELECTRICAL ELECTRICAL HV/LV
r WALL MOUNTED PANEL PANEL SWITCHGEAR
g PANEL
S
©0 GROUNDING BAR GROUNDING BAR
FOR PANEL FOR PANEL \
O i ] ¥o)
ol T T T T T j
I ] | 1 [ e I e
oo ~'c”
At L \ . z
| N H “ \CABLE_TRAY “ (—*EE‘EI’\‘/TL) H ” p BT
TS A fE NN
o ~03 o T \eRouD TEST B0
~ stjaiﬂﬁ—-—n—--—gdhi--¥7— - — e I T 70 MAIN GROUNDING
| CYOTHERMC WELDED L@'N EXOTHERMIC WELDED; L@
ITEM DESCRIPTION MATERIAL SPEC SIZING
1. | MAIN UNDERGROUND GROUNDING CONDUCTOR ANNEALED COPPER STRANDED WIRE | BAR COPPER 120 SQNM.
2. |BRACH GROUNDING WIRE BAR COPPER 70 SQMM.
3. | BRACH GROUNDING WIRE (PVC INSULATION GREEN COLOR) THW 120 SGMM.
4 | BRACH GROUNDING WIRE (PVC INSULATION GREEN COLOR) THW 35 SQMM.
5. | GROUND ROD COPPER-CLAD | DA}3/4", 6M. LONG

EXOTHERMIC WELDED

N~

—STEEL COLUMN

/ STEEL COLUMN "g{! =
‘ z
(@FN | CONCRETE ]!
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A
v

TO MAIN GROUNDING GRID

/ CONCRETE COLUMN

EXOTHERMIC
WELDED
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6 1 2 3 4 5 6 7 8 GROUNDING SYSTEM, PLAN AND TYPICAL DETAILS
SCALE 100 METERS ey ovalormens et Ettciancy
PEM rec MANAGEMENT co.LTD. W MiNISTRY. OF ENERBY

3 REVIEWED  of S Kitiche/

2 DESIGNED  fAAME™ M 9604 |SUBMITTED e

1 DRAWN S 3 RECOMMENDED < S

NO. DATE REVISIONS CHECKED APPROVED CHECKED - WJ'{U\.GO‘! APPROVED t:;"‘

AN 17/03/2020 |DRAWING NO. SHEET NO.
CONSULTANTS DEDE PROJECT MANAGER DATE KTP2—-PH—-24 54 OF o7




S

I

. LOAD SCHEDULE OF PANEL BOARD 3Ph 400V 50Hz

e i

L
B0 S i it a

S i // /
pd
EXISTING POWERHOUSE

/

b - & — — — —

~e]+7370~

SERYICE AREA
H

~EL.+73.70:
SERVICE AREA

R U jsey ' % ]
] | - A
T N | | ,lpg% /] gl 7
| ; EXISTING SIGN BOARD

i

|
|

‘.
|

NOTES

1.

GROUNDING CONDUCTOR, TAP AND RISER FROM GROUNDING NETWORK TO POWER EQUIPMENT

SHALL BE FORMED BY BARE COPPER CONDUCTOR NOT LESS THAN 95 SQ.MM.

GROUNDING SYSTEM RESISTANCE WILL NOT EXCEED 5 OHM.

CONNECTOR TO WITH IN & BETWEEN THE GROUNDING NETWORK TO POWER PLANT EQUIPMENT

WILL BE MADE BY THERMAL CADWELD

GROUND ROD WILL BE COPPER COVER STEEL DIAMETER 15.87 MM. 2,400 MM. LONG

THIS DRAWING USE FOR GUIDE ONLY, THE CONSTRUCTION DRAWING SHALL CONFORM EIT'S STANDARD.

LEGENDS :
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EXISTING GUARD HOUSE////

SWITCH YARD OUTDOOR LIGHTING

SCALE 1150

FLOOD LIGHT LUMINARIES 1x120 WATT LED TYPE : MOUNTING ON CONCRETE POLE

SECONDARY LINES, 380/220 V 50 MM THW OVERHEAD INSULATED CABLES, 3% 4 WIRE i

PANEL NO.LP LOCATION : POWERHOUSE
ccT LOAD IN VA
DESCRIPTION
No. R s T
S8 85
MECHANICAL AUXILIARY. EQUIPMENT s ¢s
1 WATER DRAINAGE SYSTEM 1 2
- ) 3 4
— DRAINAGE 625 625 625 5 6.
~ DEWATERING . 125 125 125 ! o
2 WATER SUPPLY SYSTEM (COOLING WATER SYSTEM) | 215 215 215 il 12
: . 13 14
PORTABLE AIR COMPRESSOR (IF APPLICABLE) 315 315 315 15 16
4 | VENTILATION AND AIR CONDITIONING SYSTEM :Z 12%
/ ~ VENTILATION 180 180 180 21 22
~ AIR’ CONDITION 4300 4300 4300 23 24
25 26
5 OVERHEAD TRAVELING CRANE 3125 3125 3125 27 28
6 | LIGHTING INDOOR 1250 1250 1250 » »
7 LIGHTING OUTDOOR 500 500 500 33 34
35 36
8 RECEPTACLE 15000 15000 15000
SUM 25635 25635 25635
TOTAL 76905
KINGDOM OF THAILAND
Department of Alternative
Energy Development- and Efficiency
MINISTRY OF ENERGY
KLONG THUNG PHEN 2 HYDROPOWER PROJECT
AMPHOE KHAO KHITCHAKUT, CHANGWAT CHANTHABURI
PART 1 : CIVIL WORKS
.POWERHOUSE.
012345 " 5 20 EXTERIOR LIGHTING AND LOAD SCHEDULE
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1 x 125 W MERCURY
VAPOUR LAMP W/STEEL POLE

9 M. CONCRETE POLE ———=

1]

[

STREET LIGHTING WITH CONCRETE POLE
INSTALLATION TYPICAL

NOT TO SCALE

L

STREET&AREA LIGHTING
CONTROL CIRCUITS

INDOOR LIGHTING
CONTROL CIRCUITS

[
L

POWER SUPPLY FROM LP
N

T ? LCP1

POWER SUPPLY N[>
FROM BRANCH

CIRCUIT OF PANEL <
BOARD LP LP—12

L[>

N>

RUN TO LIGHTING FIXTURE

FUSE 10A Q

_—— JE ‘
Xcawp “
e i
! !
SELECTOR | MOUNTING PLATE
SWITCH |
| |
| |
| M PC ! -~
x o ololo]o
! OFF } Ml |w|nN
| : QIQIOIQ
é_.
PC
1
| i
OCATED OUTDOOR
[ LOCATED 0uTDOO PE TERMINAL
l 1x5Gx10SQMM - 1x5Gx10SQMM
. — : B
C1 ‘
A |
L ‘ {Ci T !
| |
u TYPICAL FOR FUSE PLATE
‘ % ! NOT TO SCALE
aP1 !
! Cit1 —— !
| U l
Ik | NOTE :
! T ! 1. ALL DIMENSIONS AND ELEVATIONS ARE IN METRES
Lo UNLESS OTHERWISE SHOWN
5Pn — FEEDERS AS PER INDICATED .
X — X ON LOAD SCHEBULE 2. ELEVATIONS ARE ASSUMED BY REFERING THE DAM CREST LEVEL AS THE REFERENCE ELEVATION
L Ln | ‘ 3. REINFORCEMENT BARS ARE IN MILLMETRES.
f /\ 4. DISTANCES BETWEEN LAMP POST IS 40 METRES.
+ - + / %S POWERHOUSE OUTDOOR 5. ALL DIMENSIONS AND ELEVATIONS ARE IN METRES, UNLESS OTHER WISE SHOWN.
c1 |
! ' AND SWITCMYARD LTG. 6. HANDHOLE MUST BE INSTALLED EVERY 20 METRES LENGTH FOR WIRING IN CONDUIT
‘ J / OUTDOOR FUSE UNDERGROUND, SIZE 0.3x0.3x0.3 METRES. W/COVER
i | o)) (F STREET LTC) 7. SIDE SLOPE SEE ACCESS ROAD DRAWING
’ I
| | LEGEND :
| _ | s
I .
| Cn . i @ = PHOTO CELL
; AREA LTG. -
‘ i . 75 = PHOTO CELL SWITCH CONTACT
| ¢ -
T T e
| i \/ _ o = MAGNETIC CONTACTGR n : 1, 2, 3..
’ _ = LAT CONTA 11,2, 3.
LP—13 / } ;= LATCHING CONTACTOR n : 1
| - : — 7 = PUSH BUTTON SWITCH, NON—LATCHED TYPE
Cn
[CR] = MAGNETIC RELAY n : 1, 2, 3..
STREET LTG.
= LATCHING RELAY n : 1, 2, 3.
| | "y
_J KINGDOM OF THAILAND
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Energy Oevelopment ‘and Efficisnoy
‘“ MINIBTRY OF ENEREY
KLONG THUNG PHEN 2 HYDROPOWER PROJECT
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NOTES :
1. ALL DIMENSIONS AND ELEVATIONS (M.S.L.) ARE IN METERS, UNLESS OTHERWISE SHOWN.
2. SYMBOLS, ABBREVIATIONS AND GENERAL NOTES SEE DWG. NO. KTP2-GN-03
3. REINFORCEMENT BARS ARE IN MILLIMETRES, UNLESS OTHERWISE SHOWN.
4. CONCRETE SHALL HAVE A MINIMUM ULTIMATE
COMPRESSIVE STRENGTH OF 175 ksc. FOR A STANDARD
CYLINDER AT 28 DAYS.
5. THE TRANSFORMER AREA WILL BE ACCORDING TO PEA STANDARD.

@2 1/2" STEEL PIPE W/PAINTED ——
@2" STEEL PIPE W/PAINTED.

@2" STEEL PIPE W/PAINTED
WIRE MESH STEEL # 1 1/2" ———
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#2" GALVANIZED STEEL PIPE 2.90 MM. THK.
@#2" GALVANIZED STEEL PIPE 2.90 MM. THK.

g2 MM GALVANIZED WIRE NETTING
CWITH MESH SIZE 38x38 MM.

0.15x0.25 STEEL PLATE 3 MM. THK.

WELDED TO FRAME

3/4" STEEL LOCKER WITH HANDLE-

1.00

VARIES

3.00

/

"

!
I
i
{

2.90 MM. THK:

~—— 2 MM. GALVANIZED WIRE NETTING
WITH MESH SIZE 38x38 MM.

GALVANIZEDLSTEEL PIPE

——GALVANIZED STEEL PIPE CAP

SEE DETAILL "3" ‘\

1

SEE DETAL "2" I .
—>/_) 3" GALVANIZED STEEL PIPE 3.25 MM. THK.
.
|
L

l/—— FINISHED GROUND LEVEL

/

@2" GALVANIZED STEEL PIPE 2.90 MM. THK.J

DETAIL "2"

SCALE 110
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\

GALVANIZED STEEL PIPE CAP
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L. ho.zoxo.%o PIER

N .,-“\_‘ ‘/
~___—

!

\ SEE DETAIL "I"

SCALE 1:20

#3" GALVANIZED STEEL PIPE 3.25 MM. THK.

@2" GALVANIZED STEEL PIPE 2.0 MM. THK.

CHAIN LINK FENCE AND GATE WIDTH 1.00 M.

& * j+~—0.20x0.20 PIER

0.16x0.25 STEEL PLATE 3 MM. THK.
WELDED TO FRAME

3/4" STEEL LOCKER WITH HANDLE

@2" GALVANIZED STEEL PIPE 2.90 MM. THK.

@2 MM. GALVANIZED WIRE NETTING
WITH MESH SIZE 38x38 MM.

3" GALVANIZED' STEEL PIPE 3.25 MM. THK.‘

L

/-—FIMSHED GROUND LEVEL

1.00

0.20x0.20 PIER—™

%2 CM. CHAMFER
\U/

"E
L)

9.20 ! 0.40 ! 0.20

4-@12 MM. ANCHOR BOTTS
AND NUTS WITH WASHERS

4-DB12

! R86 @ 0.0
!
4-ReOf

"TST 0,06 SAND BEDDING

#3" GALVAMIZED STEEL PIPE 3.25 MM. THK.

g /»¢2“ GALVANIZED STEEL PIPE 2.0 MM. THK.

! \|-0.025
STEEL PLATE 0.15x0.15x0.10 MM, THK

WITH 4-@15 MM. DRILL HOLES

0.40x0.40
(FOOTING)
DETAIL ™"
SCALE %10
STEEL BOOST @1 —— @2" GALVANIZED STEEL PIFE 2.90 MM. THK.
@2 MM. GALVANIZED WIRE NETTING 0.40
WITH MESH SIZE 38x38 MM. -
_E)' —— —_— = 0.20
N——— 3 o T 0/C§
3 s [T JAE
l ° QT T
] of & @ /8
H e
] ° El
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= Y —
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SCALE 110
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O

—»e—  GATE VALVE
4N CHECK VALVE
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NOTES :

v

G SIGN BOARD

1. ALL DIMENSIONS AND ELEVATIONS (M.S.L.) ARE IN METERS, UNLESS OTHERWISE SHOWN
2. SYMBOLS, ABBREVIATIONS AND GENERAL NOTES SEE DWG. NO. KTP2-GN—-03
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/-7—BALL VALVE

CONCRETE SLAB

@3/4" PVC. PIPE

#3/4"-90" PVC. ELBOW
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E | ' | : §/; I/ ill / f] \\:\\ N | I/ CAPACITY 1,000 LITERS WITH FLOAT VALVE | #3/4" PVC. TEE
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050 | 110
i

@ RC. GUTTER WITH CONCRETE COVER EXISTING FENCE

SEE DETAIL
EL.VARIES 7

,— € EXISTING GUTTER

F EL.73.50

L]

COMPACTED BACKFILL:
TO MIN. 95% OF S.P.C.T.

i

LEAN CONCRETE 0.10

CHAMFER 0.10“
TYPICAL SECTION OF FLOOD PROTECTION WALL

SCALE 1:75

EXCAVATION LINE

DB12@0.25

DB16@ 0.20 DB16@ 0.20

0.10 CHAMFER

DB12@ 0.15 *
DB16@ 0.15
1 o o
© O

0.50

e o . . o T3
T

L—pB16@ 0.15

DB12@ 0.15

2.00

FLOOD PROTECTION WALL REINFORCEMENT DETAIL

SCALE' 1:25

NOTES :

1.) ALL DIMENSIONS ARE IN MATER UNLES OTHERWISE INDICATED.
2.)WIDTH AND DEPTH OF RC GUTTER CAN BE VARIES BASED ON THE DRAINAGE PLAN
3.) CONCRETE SHALL HAVE A MINIMUM ULTIMATE COMPRESSIVE STRENGTH

OF 24 MPa.
4.) REINFORCING STEEL SHAL

L CONFORM TO TIS. 20 GRADE SR 24.

5.) FLAT PLATE STEEL SHALL CONFORM TO TIS. 55 GRADE SR 24.

6.) STRUCTURAL STEEL AND

FLAT PLATE STEEL SHALL BE PAINTED WITH

RUST—OLEUM PAINT OR EQUIVALENT TWICE AND WITH OIL PAINTED ONCE.
7.) ALL STEEL GRATING TO BE GALVANIZED AND FABRICATED IN SHOP FOLLOWING THE MANUFACTURER

STANDARD (SIAM STEEL OR WEBFORGE BRAND). CONTRACTOR SHALL SUBMIT THE PROFILE OF GRATING
TO CONSULTANT FOR APPROVAL PRIOR TO STARTING THE WORK.
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SCALE 1100
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SECTION A-A
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SCALE 11100
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.05

005 -

SCALE 1100
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H COMPACTED COARSEN SAND

RC. GUTTER WITH CONCRETE COVER DETAIL

SCALE -1:100

O.I25§ I 0.125

THICKNESS (T2) REFER TO THICKNESS OF RC.COVER.
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F1,C1
(TOF. +72.00)

F1,C -
(TOF. +72.00)
i

F1,C1
(TOF. +72.00)

1

F1,C1
(TOF. +72.00)

FOUNDATION LAYOUT PLAN

IFILLET
150 mm. THK.

CON?(RETE PORTION

GROUND FLOOR FRAMING PLAN

1.00

ROGF FLOOR FRAMING

PLAN

|
|
|
: RC. CURB
|
I
|
|

RC. GUTTER 0.20 (W) x 0.05 (D)

200 mm. SLAB THICKNESS l———\

4.00

O f

(TOP&BOTTOM REINFORCEMENT)
DISTRIBUTED OVER ENTIRE AREA OF SLAB

ﬁDB10©250

GROUND FLOOR SLAB REINFORCEMENT DETAL

SCALE 1:100 SCALE 1:100 SCALE 1:100 SCALE 1:100
1.00 5.50 1.00
150 mm. THK DB10@0.30
r2£9 9:20 ‘ (EXTRA TOP RE!'JFOR(fEMENT)
e [ 2820 9] 20820 g N :
4.00 0 . o R89 & "__. fEj e | ~
| 7 3 STRRUP S | STRRUP i g 1 DB1060I5F (TOP&BOTIOM REINFORCEMENT,
J| 20820 It B it DISTRIBUTED OVER ENTIRE AREA CF SLAB
_ . 1 20820 b_d| 26820 I iy H
: ¥ b
| C1 (BEYOND) !’*51 DBI2@OI5# c1 (BEYOND)—={ | + I 0 1.24 _Il
- . AT
| +73.60 | B1 DETAIL 82 DETAIL | I‘g’! E{ it
5 = T = = 5 O] 5 5 5 = 0 5 5 o SCALE 1:20 sc, 1:20 T o ||
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Bt Bl —e - \ )
N B120@0.! ——1DB10@0.30
oJ 0BT200I5# DB10@030 ! |(EXTRA  TOP REINFORCEMENT)
(EXTRA TOP REINFORCEMENT) I I
C1 (BEYOND) C1 (BEYOND)—= | (EXTRA TOP REINFORCEMENT)
I i | DB10@0:30
SECTION A COLUMN SCHEDULE ‘
(SLAB 1 DETAIL) ROOF FLOOR SLAB REINFORCEMENT DETAIL
NOT TO SCALE COLUMNS SCALE 1:100
ct c2
LEVEL
ROOF FLOOR _LAYER 4
LAYER 3
[%]
4]
23 [ _@ E §
LJ L] L L} O
1.4 =
@ i (] L] [} L] L] % E
® = +
~ &35""'25 [LAYER 2 !
BRI2 MAIN
. 1.00 4.00 RBE@0.15 TES | LAYER 1
1.30 l | .30 GROUND FLOOR
RC. CURI I .
1-RBO ¢ ° 0910@?l5+DE10@030 (EXTRA) DB10@015 +DBI0@0.30 (EXTRA) RC. CURB SLAB BARS PLACING ORDER
RB9@ 015 DB10@015+DBI0@0.30 (EXTRA) DB10@0I5 +DBIO@O.BO(EXTRA) — :
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RUBBER SEAL 120X14
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SECTION ¢-C

NOT TO SCALE

SKIN PLATE 12 THK.

B3
o
pr}
[

LBULKHEA[} GATE (STOP LOG)

1 BULKHEAD GATE LONG

|_ 500
) T
NOT TO SCALE
#25 SET SCREW #12X60 LIFING ——
)
©
70 70 |~
t et 219 !
PL 70x70x9 4’!11-% 20 *”j’*?
DETAIL "1”
NOT TO SCALE
NOTES :
1. ALL DIMENSIONS ARE IN MILLIMETER AND ELEVATIONS (M.S.L.) ARE IN METERS, UNLESS OTHERWISE SHOWN
2. SYMBOLS, ABBREVIATIONS AND GENERAL NOTES SEE DWG. NO. KTP2—GN—03
3. WELDING CONNECTION USE 6 mm., UNLESS OTHERWISE SHOWN
4. 12 SETS OF BULKHEAD GATES ARE REQUIRED
REFERENCE DRAWINGS :
1. TAILRACE, LAYOUT PLAN KTP2—-TR-01
2. TAILRACE, BULKHEAD GATE AND DETAILS KTP2-TR-07
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PL 50x15 (STAINLESS STEEL)——

PL 100x12 (STAINLESS STEEL)

PL 80x12 (STAINLESS STEEL)

2

PL 78x12 (STAINLESS STEEL)
PL 78x12—

RINNANNNY,

PL 100x80x9 © 400 —

PL 38x12

PL 120x12 (STAINLESS STEEL)

—

” <

L 100X100X10-14.9 Kg/m a s
P

v F1ZB@O.20

<

g a rf’L 200x80x9 @ 400
a

PL 210x80x9 @ 400
< .

[}

1

|—M16 X200 LONG AND HEX
NUT WMTH WASHER @ 400

ICOMPOUND

PL 100x80x9 @ 400 —

o

L65X65X6~5.91 Kg/m 80—t

! (—PL 30012 (STAINLESS STEEL) [ St ELevaTon
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MIMANANURATREANIR AR

N
\
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< 1
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M16 X 270 SET SCREW 70 LONG
AND HEX NUT WITH WASHER

,fL 180 !

]
!‘ 180

BOTTOM DETAIL

NOT TO SCALE

BULKHEAD GATE PROPERTIES

M16 X200 LONG SET SCREW 60 LONG BULKHEAD GATE
AND HEX NUT WITH WASHER @ 400 (wotH . m) | W A 8 ¢ D E F G ® ©) ® ®
2.85 3,000 | 250 | 500 | 750 | 200 | 138 | 62 B9 | [200x90x8 | W 200x200x8x12 | PL 1000x224x15 | PL 1380x160x12
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“® ”
o] W ol DETAIL “A
' b . w SEE DETAIL "A” NOT TO SCALE
STEEL PLATE 40x5mm STEEL PLATE 40x5mm
@ 50 (MAIN PLATE) SECTION A-A
DETAIL OF STEEL GRATIN e
) NOT TO SCALE
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MINIBTRY DOF ENERBY
KLONG THUNG PHEN 2 HYDROPOWER PROJECT
AMPHOE KHAO KHITCHAKUT, CHANGWAT CHANTHABURI
PART 1 : CIMIL WORKS
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LA
21kV
10kA

LOAD BREAK SWITCH WITH REMOTE

PEA’S 22kV

DEAD END POLE SCOPE OF WORK <—-—

PEA'S 22kV EXISTING 3PHASE—3WRE

DISTRIBUTION LINE

AND LIGHTNING ARRESTER ON POLE
LOCATED NEARBY PEA'S 22kV DEAD END POLE

LA
21kV
10kA

REVENUE METER AND |
INSTRUMENT TRANSFORMERS ON POLE

PEA’S 22kV EXISTING 2PHASE—2WIRE |
? DISTRIBUTION LINE
- -

MODIFICATION WORK OF PEA LINE
FROM_2PHASE—2WIRE
TO BE 3PHASE—3WIRE

E—> PEA’S 22kV GRID SYSTEM

|
|
|
|
L —> OTHER'S SCOPE

SYNCHRONIZING _

DS
400A |

—~
K

DS
, 100A
25kA

| 24kV

DROP FUSE

STEP—DOWN TRANSFORMER

630A
24kV SWITCHGEAR 3PHASE, 3WIRE  25kA

22kV OVERHEADG 3PHASE—3WRE DISTRIBUTION LINE, APPROX. 2 km

3-PT
2200V/110V/110v
3 33

25KkA
1

24kV
LA
21kv
10kA

7305A e

DISCONNECTING SWMTH
AND LIGHTNING ARRESTER ON POLE
AT POWER PLANT BOUNDARY

3-C
100/5A

B

43-25
SYNC >— o1
|
43-25 G1 !
SYNCI ) : 15, 25, 60
I
(i) (] ) |
43-25 G2
SYNC2 © oo

VCB
24kV

o\

AND LIGHTNING ARRESTER ON POLE

J DISCONNECTING SWITH WITH FUSE
AT POWER PLANT BOUNDARY

DROP FUSE

|e—— 22kV OVERHEAD
TRANSMISSION LINE
TO CONTROL HOUSE

3-CT
100/5A

STEP—UP TRANSFORMER
22 kV/3.3 kV, 50 Hz
1000 kVA, WYE-DELTA A
OIL IMMERSED TYPE

LA
21kV
10kA

DROP FUSE
3CT_ &
100/5A
STEP-UP TRANSFORMER
22 kV/3.3 kV, 50 Hz &
1000 kVA, WYE-DELTA A
OlL IMMERSED TYPE

LEGEND

O

STEP-UP POWER TRANSFORMER

WTHDRAWABLE AIR CIRCUIT BRKAKER (ACB)

(J »
—

-

MOLDED CASE CIRCUIT BREAKER (MCCB)

||

LOAD BREAK SWITCH

FUSE

LIGHTNING ARRESTER

FREQUENCY METER

VOLT METER

AMP METER

WATT METER

SELECTOR SWITCH

CURRENT TRANSFORMER

POTENTIAL TRANSFORMER

SYNCHRO CHECK RELAY

REMANENT UNDER VOLTAGE RELAY

UNDER AND OVER VOLTAGE RELAY

REVERSE POWER RELAY

PHASE OVERCURRENT RELAY

GROUND OVERCURRRENT RELAY

RESIDUAL VOLTAGE RELAY

DIRECTIONAL PHASE FAULT RELAY

DIRECTIONAL GROUD FAULT RELAY

OVER FREQUENCY RELAY

ANTI-STANDING RELAY

LOSS OF EXCITATION

PHASE UNBALANCE RELAY

BREAKER FAILURE

VOLTAGE RESTRAINED TIME OVERCURRENT

VOLTAGE BALANCE RELAY

GROUN FAULT PROTECTION RELAY

22 kv/0.4 KV, 50 Hz
30 kVA, WYE-DELTA
OlL IMMERSED TYPE
3¢t a{] 3—ct aC
250/5A 250/5A
MDB (CONTROL HOUSE) E 50/51 50N /51N
VeB _ T
| e | Y7/
I 1 I )g__) " PLC
PT
\ 3300/110V SYNC
V3 3
- \ 2 VCB
o\ o wez !
630A s
MDB _ _ \_ _ _ _ _ PLC
’7 A STATION SERVICE TRANSFORMER 580sA
3.3 kV/400-230V, 50 Hz / jeig
* 3:5sm | * 100 kVA, DELTA-WYE | Seoysa 4
b INDOOR DRY TYPE i N\
| %“ |
A4 *E_T— .
¥ %I —
B ¥ Cx
3-LA,10kA, 3.3kV 3-LA10KA, 3.3kV -V
3;“ y 1-SC, 0.3 uF 125C, 0.3 uF o710 /
3 Phase 3 Phase
B | R e | ks _ _
- Y

UNIT 1
3.3 kV

Ry 3-cT
Y 250/5A

DS

250A
3300V

]
|
nﬁm}jﬂﬁ?

1000 kVA
0.8 PF Lagging

MccB
200A

400/230V,39,50Hz  25KA

N

l

R

e
*—e

D>

BATTERY

0.8 PF Lagging

EMERGENCY DIESEL GENERATOR

WYE CONNECTION

DELTA CONNECTION

OPENED DELTA CONNECTION

7 [«|« peddreiddoreeaeee - [dee|

VOLTAGE TRANSDUCER

PROGRAMMABLE LOGIC CONTROLLER

STATION SURGE ARRESTER

MACHINE SURGE ARRESTER

DISCONNECTING SWMITCH

DISCONNECTING SWITCH WITH FUSE

MECHANICAL INTERLOCK

UNIT 2

3.3 kV

1000 kVA

0.8 PF Lagging

q

3-CcT %
250/5A i

DS
250A
3300V

:élﬂi{ﬁ%w
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FROM STATION SERVICE TRANSFORMER
3.3 kV/400-230V, 50 Hz

Y LEGEND
—(0){ STEP~UP POWER TRANSFORMER

- - - R &5 | WITHDRAWABLE AR CIRCUIT BRKAKER (ACB)
—~ |MOLDED CASE CIRCUIT BREAKER (MCCB)

DISCONNECTING OR ISOLATING SWITCH

FUSE

LIGHTNING ARRESTER

FREQUENCY METER

VOLT METER

AMP METER

WATT METER

SELECTOR SWITCH

CURRENT TRANSFORMER

POTENTIAL TRANSFORMER

SYNCHRO CHECK RELAY

REMANENT UNDER VOLTAGE RELAY

UNDER AND OVER VOLTAGE RELAY

MDB

MccB | X ATS REVERSE POWER RELAY
2222 ———————— AN e Bl PHASE OVERCURRENT RELAY

GROUND OVERCURRRENT RELAY
RESIDUAL VOLTAGE RELAY
DIRECTIONAL PHASE FAULT RELAY
DIRECTIONAL GROUD FAULT RELAY
OVER FREQUENCY RELAY
EMERGENCY DIESEL GENERATOR
WYE CONNECTION

DELTA CONNECTION

OPENED DELTA CONNECTION

| 400/230V,38,50Hz

BATTERY CHARGER

INVERTER

ISOLATION TRANSFORMER

VOLTAGE REGURATOR

STATIC SWITCH

DIODE

3
a3

0——'
INVERTER ~

19T *"'%[Z] N, SIS x@@@ﬁ@@@@@@@%m@@é)@@)ﬁ”m%

BATTERY
CHARGER | VR BATTERY BANK
v 90
STATIC g_ v SHUNT AMP METER
SWITCH
- | - - - - - MANUAL BYPASS SWITCH
d MANUAL BYPASS MECHANICAL INTERLOCK
SWITCH a0 "
\ [
' 50 kva | EPC EX

0.8 PF Lagging
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MECHANICAL INTERLOCK SHALL BE PROVIDED BETWEEN TIE'S MCCB AND EDG'S MCCB. KLONG THUNG PHEN 2 HYDROPOWER PROJECT
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IENER
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LEGENDS:

©
®
®
®@

ELECTRICAL AND CONTROL CABINET

CONTROL DESK

LIGHTING AND FIRE ALARM PANEL

ANTI-STATIC FLOOR TILE RAISED FLOOR 40 cm. IN HEIGH

2.50 , 6.00 )
| |
|
|
’ 7
_ — — ] T I —
® I | | : |
0 I i N ! '
N 2, BATTERIES & UPS [ : |
u [
T l CABLE TRENCH TYPE "A” L { |
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‘ . o
i ] ‘ |
e & | 3 | rgloa
© [ |
S [ [
H ] i |
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F | [ I i
= o | | ,
g ® N [ |
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T | i |
o . e
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Q X ol | LE TRENCH TYFE >~
0 S ! | !
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L | K +73.70 i ol |
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| | P
T 7~ = i
N - g —
[ Ix L i =! T = T IZ771F 4
i
| i
| i
T e e e e B e e

CONTROL ROOM LAYOUT

SCALE 1:30

0 0204 0.8 1.2 1.6 2.0 2.4

NOTES :

1. ALL DIMENSIONS AND ELEVATIONS (M.S.L.) ARE IN METERS,

UNLESS OTHERWISE SHOWN.

2. SYMBOLS, ABBREVIATIONS AND GENERAL NOTES SEE DWG. NO. KTP2-GN-03

KINGDOM OF THAILAND
Department of Altarnative
“ Energy Develepment and Efficiency

MINIBTRY DF ENERBY

KLONG THUNG PHEN 2 HYDROPOWER PROJECT
AMPHOE KHAO KHITCHAKUT, CHANGWAT CHANTHABURI

PART 2 : ELECTRO—MECHANICAL EQUIPMENT
E&M EQUIPMENT

e e (
CONTROL ROOM LAYOUT
SCALE 1:30 METERS
Department of Alternative
Energy Development end Efficiency
POM Pc MANAGEMENT co.LTD. MINIBTRY OF ENERBY
3 REVIEWED §iebichad ‘k
2 DESIGNED & W AN1950  |SUBMITTED =
1 DRAWN %7 RECOMMENDED Jos—
NO. DATE REVISIONS CHECKED APPROVED  [CHECKED AN.1950 | APPROVED [t
CONSULTANTS bEoE N 17/03/2020 |DRAWING NO. SHEET NO.
Al
PROJECT MANAGER DATE KTP2-EM-05 76 oF 97




SYMBOL LEGEND

NAME

PRESSURE
REDUCING
VALVE

ISOLATION
VALVE

OLATI N
ISOLATON | mHroTLE | PRESSURE PUMP ELECTRIC LOGIC ELEMENTT
MOTOR

VALVE
NoRMALLY cLoge  VALVE RELIEF VALVE]

owee| 53 | va || el & | ® | W] P

NAME

3WAY HAND [THROTTLE CHEK PRESSURE soLenoD | SPRING
ANE  VALVE OPERATED | OPERATED | STROKELIMITER

POPPET VAL

SYMBOL m | B |[&E] | dE

~ | W W

NAME

SOLENGID
MNIMESS |QUICKRELEASH  ELECTRIC | FLEXIBLE | PRESSURE
omemes | COUPLNG | COUPLING | JUNGTIONBOX HOSERPE | 'switon. | “EVELSWITCH swpLexFiLTe

symeoL| X P O Y % <I>

NAME

42 WAYS
TEMPERATURR NON - RETURN|
INDICATOR | DIRECTIONAL|  CHECK VALVE.

ONTOLUALYE A LINE LEGEND
T == LEuEl
smeoL| @ X[ ﬁ PRESELRE LiiE
NAME | DETENT Tvpe| MARUR ROTARK MANUAL HAND) SPRING VARIAS) = TANK RETURN LIN
SYMBOL| DX 3] = W ALPHABET LEGEND
LEVEL NOICATAR. BLAODER srermemom | D - DIFFERENTIAL S -SWITCH
NAME  |"sioe mounted accumuLator FLUNG FiLTe BRCREERE™ | 1 - INDICATOR TT - TRANSMITTE!

L -LEVEL T - TEMPERATURE

SYMBOL @ -ﬁ- m) P - PRESSURE

@

BY-PASS VALVE SERVOMOTOR - 1 Nos.

OPENING AND CLOSING BY OIL
OPENING TIME = 10Sec.
CLOSING TIME = 10 Sec.

MiV SERVOMOTOR - 1 Nos.
OPENING BY OIL & CLOSING COUNTERWEIGH
OPENING TIME = 60 Sec.
CLOSING TIME = 60 Sec.

r BRAKING & LIFTING SERVOMOTOR - 3 Nos.

APPLY BY OIL PRESSURE
| RELEASE BY SPRING FORCE

Lommm o

GUIDE VANE VALVE SERVOMOTOR - 1 Nos.

= OlL PRESSURE
= OIL PRESSURE
= 8-10 Sec.

= 10 Sec.

|
|
|
|

GUIDE APPRATUSJ

%@
B
[T

1 1 MANIFOLD BLOCK|

NOTES :

1.
2.
3.

SYSTEM WORKING PRESSURE IS 120 kg/cm2

TEST PRESSURE USING EXTERNAL SOURCE IS 180 kg/cm2

THE MATERIAL OF THE TANK IS AS PER ASTM516/ASME SA516

WELDABLE FITTINGS SHALL BE USED FOR ALL PIPE LINES.

ALL PIPES AND FITTINGS SHALL BE SEAMLESS STAINLESS STEEL AS PER ASTM A312
Ol VELOCITY IN PIPES NOT TO EXCEED 4.5 M/SEC. AT MAXIMUM OIL FLOW.
SERVOMOTORS DETAILS MAY VARY DURING DETAIL ENGINEERING.

CONTROL VOLTAGE : 220 V DC (FOR ALL CONTROL VALVE).

24 V DC FOR Pr. TRANSMITTER & PROPORTIONAL VALVE.

SUPPLY VOLTAGE : 380 I0VAC, 50Hz

OlL TI BE USED : ISO VG 46/68

Ol

BILL OF MATERIAL
Sr.NO. DESCRIPTION QTy.
o1 OlL TANK, MATERIAL—M.S o1
02, ELECTRIC MOTOR, 380 * 10% AC SUPPLY, 50 Hz 02
03. GEAR PUMP 02
04. FLEXBLE COUPLING TO SUIT PUMP-MOTOR SET. 02
05. OlL LEVEL INDICATOR o1
06. SILICA GEL BREATHER o1
07. TANK BREATHER FILTER 01
08. HEATER 02
09. TEMPERATURE CONTROLLER WITH 2 SWITCHING & 1 ANALOGUE 01
10. FLOAT SWITCH, SHREEDAN MAKE o1
1. MAGNETIC TANK CLEANER 02
12. JUNCTION BOX 01
13. QUICK RELEASE COUPLING 02
14, DRAIN VALVE 01
15. CHECK VALVE 04
16. HYDRAULIC HOSE 08
17. PRESSURE INDICATOR WITH CONTACT, 100 MM DIAL o1
18. PRESSURE INDICATOR, 100 MM DIAL 02
19. MINIMESS COUPLING 16
20. ISOLATING VALVE 02
21. PRESSURE LINE FILTER, 5 MICRONS, WITH ELECT.& VISUAL INDICATION | o2
22, ISOLATING VALVE, LOCKABLE TYPE 01
23, SHUT OFF VALVE (NEEDLE TYPE) 01
24. ANODISED CIRCUIT PLATE (ACP) o1
25, TEMPERATURE INDICATOR o1
26. MANIFOLD BLOCK o1
27. MINIMESS COUPLING 08
28. 4/2 DIRECTIONAL POPPET VALVE o1
29. LOGIC CARTRIDGE VALVE 02
30. PRESSURE REDUCING VALVE o1
3. 4/2 DIRECTIONAL CONTROL VALVE (DETENT TYPE) 02
32. PRESSURE RELIEF VALVE o1
33, THROTTLE CHECK VALVE (MANIFOLD MOUNTED) o1
34, PROPORTIONAL VALVE o1
35, POPPET VALVE o1
36. THROTTLE CHECK VALVE 06
37. SHUT OFF VALVE (NEEDLE TYPE) o1
38. ISOLATING VALVE o1
39. QUICK RELEASE COUPLING o1
40. RETURN LINE FILTER WITH CLECT.&VISUAL IND. 10 MICRON ]
41. | LOADING/UNLOADING VALVE o1
42, ISOLATING VALVE 02
43. PLATE TYPE HEAT EXCHANGER 01
44. CHECK VALVE o1
45. ACCUMULATOR SAFETY BLOCK o1
46. BLADDER ACCUMULATOR 02
47. ELECTORNIC PRESSURE TRANSMITTER WITH TWO CONTACT AND ONE o1
ANALOGUE OUTPUT&LOCAL INDICATION, SUPPLY VOLTAGE 24 VDC
48. PRESSURE SWITCH o1
49. PRESSURE INDICATOR, 100 MM DIAL o1
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PART 2 : ELECTRO—MECHANICAL EQUIPMENT
" E&M EQUIPMENT
SCHEMATIC DIAGRAM OF OIL PRESSURE UNIT FOR TURBINE, BRAKE AND MIV
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KINGDOM OF THAILAND
Department of Altarnative
Energy Development and Efficiency

MINIBTRY OF ENERBY

AMPHOE KHAO KHITCHAKUT, CHANGWAT CHANTHABURI

KLONG THUNG PHEN 2 HYDROPOWER PROJECT

PART 2 : ELECTRO—MECHANICAL EQUIPMENT

SYMBOL | DESCRIPTION SYMBOL| DESCRIPTION SYMBOL| DESCRIPTION SYMBOL| DESCRIPTION
é% GATE VALVE MOTORISED *%9 INSTRUMENT NEEDLE valvelldl | ISOLATING BALL VALVE [ |ECCENTRIC REDUCER
I | BUTTERFLY VALVE 3 | BoOss |§f FLOW INDICATOR WITH SWITCH[® |CONCENTRIC REDUCER
SWING CHECK TYPE
DLy | ISOLATING GATE VALVE | Il | Gyehe SRSk IrRE el | GLOBE VALVES FOR THROTTLING
@ | AC MOTOR WITH COUPLING i
[E%i] MANUAL DUPLEX FILTER i}x Y-STRAINER ASSEMBLY Ej AIR RELEASE VALVE
(:) HOR. CENTRIFUGAL PUMP Tﬁdf
PRESSURE SWITCH | @ | PreSSURE Gauce 9 CYCLONE SEPERATOR
ABOVE Mox. TWL/HFL
Manual Duplex Filter % %
(300 Microns) ! 00=
GENERATOR LUB
PRESSURE {Dodf bt Cooler Do f——— K ——{ Ded———
% REDUCING VALV
| : it { . k
T S PACTS
FLOW| L SAFETY RELIEF
i VALVE : = '
{Dec OPU Oil Coole Pod— X —De——
L’n_nJ } T o o S T T T T T T T T a |
. AR .
UNIT#1 To Drainoge Pit | ’——%—‘ !
i
| * | ' % i % % %Ef——i |
‘ H {Ddt I Dsd— TURBINE SHAFT
—_ | . |
[}
! Manual Duplex Filter To Droihage Pit !
I (75 Microns) I
U
Turbine Shaft Seal| system
ABOVE Max. TWL/HFL
Monual Duplex Filter %
T~ (300 Microns) 00=
e GENERATOR LUB
PRESSURE {Dedt Ol Cooler %MI—II——INI—
REDUCING VAL VE
e 1
| LT ' ’
FLOW 4 SAFETY RELIEF
VALVE
{Dedb— OPU Ot Coole psq {P——{Dadl}
v |
UNIT#e To Draihoge Pit | ’—%——' :
|
| ' ] ! ‘% 1 % ;? %@ i
J = : {Det {~—Ds(l— TURBINE SHAFT
- '
L
! Manual Duplex Filter To Drainage Pit !
I (75 Microns) i
[
Turbine Shaft Seal
NOTES:

- All elevations are Ih meter.
- Supply voltoge: 400 VAC +10% 3PH, 50 Hz -3% to +5%
- Materiol of Construction of pipes shall be Seamless Stainless Steel as per ASTM A 312 or ISO 1127.
All fittings shall be of SS oas per ASME B 16.9, ASME A403, ASME M 16,5, ASTM A182.
MOC for oll valves shall be body-cast steel & Internal-SS,

Turbine shaft seal system shall be designed as follow the manufocturer standard.

E&M EQUIPMENT

SCHEMATIC DIAGRAM FOR COOLING WATER SYSTEM
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SYMBOLLEGEND

CENTRIFUGAL | ISOLATION VALVE INSTRUMENT
PUMP MOTOR SET(BUTTERFLY VALVE>|CHECK VALVE| 1o atian vaLve| FOOT VALVE

o= N IE=- T I I S S

NAME | PRESSURE GAUGE LEVEL SWITCH |LEVEL SwITCH|  SUBMERSIBLE

PUMP MOTOR SET
SYMBOL ® ) [D
O

NAME

STARTER PANEL FOR DEWATERING PUMP
Tripod assembly with

. chaln” pulley block
EL.73.80
TO TAILRACE — TO TAILRACE
ABOVE FLOGD LEVEL EL.73.70 r/-‘—‘ —i ABOVE FLOOD LEVEL
£
STARTER PANEL FOR DRAINAGE PUMP . a)
(WALL MOUNTED) : .
LOCATED ON PUMP FLOOR .
o
’—QSeepuge woater from tallrace side v )
F—=Shaft seal leakage from unit ' | = .
\
—Cooling eater system fllter flushing water A \J“JJ’ / A
= Leakage woter collecting plpe from floors and draln watel /l//\\“.,.—/(/
; (? A .
~ 'a
TURBINE floor
/drain pit EJ-&_%UE E 69.10 < v
rain pl v I ‘ A A I : B
| prespo : LEL S FLEXIELE HOSE); .
: 2 4 ‘ PIPE \H g
N9 d a b
> Wi g
<’ . A .
a 4
At ' A
A a CHAIN S g
v My floor '
[ . drain pipe IL ! ) % < \
’ |
.. a4,
iﬂ.sﬂ < .
e . ~<Qpumps1 sTART IR
. v © R a
a . I < PORTABLE 4
< . 6650 | ° . '
‘ 4 f"— =<OaLL pumps sTOP <94 - ) SUBMERSIBLE '
. } B 0-"1 . . > . DEWATERING PUI
I e | ﬂ ) o . L . _\
a £L.66.00 LA : L
. X 4 4 g ' 4
. . C PR z . Famm— — - )
» < SR . . . E P K ! “ N 4. 'Aq ' U 'q‘ pa) : A
. ' 4 SAPERTEE * DRAINAGE PIT: COMMON -FOR? a0, 49 9
4 " ) . ... gALL UNITS . . o e
S e s e T T e . e TR | -
L ) . .4 4 4. v L . . AT . " ! .
DEWATERING PIT KIN 0 Al D
SEPERATE FOR EACH UNIT D,ﬁf,iﬁ:‘m ; AT,:,“E‘"':?
Energy Development and Efficiency
MINISTRY OF ENERBY
KLONG THUNG PHEN 2 HYDROPOWER PROJECT
AMPHOE KHAO KHITCHAKUT, CHANGWAT CHANTHABURI
PART 2 : ELECTRO~MECHANICAL EQUIPMENT
E&M EQUIPMENT
NOTES: ! SCHEMATIC DIAGRAM FOR DRAINAGE & DEWATERING SYSTEM
- Al elevations are In meter. PEM #«c vanacEMENT co,LTD. %?r%:ﬁrffﬁ?;ﬁmv
— Supply voltage: 400 VAC *10% 3PH, 50 Hz -3% to +5% . 3 B , REVIEWED S ilfchai T
= Material of Construction of pipes shall be ERW carbon steel as per IS:1239(M). 2 i DESIGNED &\«/a/ @N.1950  |SUBMITTED 2,
- All flittings shall be of carbon steel butt welded ASME B 16.9 ' DRAWN fo RECOMMENDED Jos—
- MOC for all valves shall ke body-cast steel & Internal-SS NO. DATE REVISIONS CHECKED APPROVED | CHECKED an.1950 | APPROVED =L
NSULTANTS oEDE Na 17/03/2020 [DRAWING NO. SHEET NO.
CONSULTAN PROJECT MANAGER DATE KTP2—EM—06 79 OF 97




IBQ.OOQmE
1,421,000mN |

90,000mE

191,000mE

192,000mE

193,000mE

194,000mE

195,000mE

196,000mE

197,000mE

198,000mE

| 1,421,000mN
N I'f
!
_69_ 1,420,000mN 1,420,000 LEGENDS :
105 HIGHWAY
—~——— STREAM
[ ) SURGE TANK
PENSTOCK
1,419,000mN 1,419,000mN
= POWERHOUSE
)_—_( BRIDGE
————— 22 KV TRANSMISSION LINE
———m 22 kV TRANSMISSION LINE
(TO CONTROL HOUSE)
1,418,000mN 1,418,000mN
1,417,000mN | 1,417,000mN :
1,416,000mN 1,416,000mN
1,415,000mN Zab ; e 1,415,000mN
' 22 kV PEA EXISTING LINE (2PHASE 2WIRE)
RN
1075, MODIFICATION WORK TO BE 3PHASE 3WIRE SYSTEM
g ‘ 3o i
1,414,000mN & i : 1,414,000mN
189,000mE 190,000mE 191,000mE 192,000mE 193,000mE 194,000mE 195,000mE 196,000mE 197,000mE 192,000mE
SCALE 1:20,000 KINGDOM OF THAILAND
Department of Alternative
Energy Devslopment and Efficiency
& MINISTRY OF ENERBY
KLONG THUNG PHEN 2 HYDROPOWER PROJECT
AMPHOE KHAO KHITCHAKUT, CHANGWAT CHANTHABURI
NOTES : REFERENCE DRAWING : PART 3 : TRANSMISSION LINE
1. ALL DIMENSIONS AND ELEVATIONS (M.S.L.) ARE IN METERS, 1. TRANSMISSION LINE, 22kV., PLAN AND PROFILE, KM. 0+000 TO KM. 0+600 KTP2-TS~02 TRANSMISSION LINE
UNLESS OTHERWISE SHOWN. 2. TRANSMISSION LINE, 22kV., PLAN AND PROFILE, KM. O+600 TO KM. 14200 KTP2-TS-03 0 500 1,000 1,500
2. SYMBOLS, ABBREVIATION AND GENERAL NOT SEE DWG. NO. KTP2-GN-03 3. TRANSMISSION LINE, 22kV., PLAN AND PROFILE, KM. 14200 TO KM. 1+800 KTP2-TS-04 GENERAL LAYOUT
3. THE CONTRACTOR HAS TO SUBMIT SURVEYING AND DETAL DESIGN TO FIELD ENGINEER FOR APPROVAL 4. TRANSMISSION LINE, 22kV., PLAN AND PROFILE, KM. 14800 TO KM. 2+400 KTP2-TS-05 SCALE 1:20,000 METERS Dsperemers o Aot
5. TRANSMISSION LINE, 22kV., PLAN AND PROFILE, KM. 2+400 TO KM.3+000 KTP2-TS-06 PEM PuC MANAGEMENT CO..LTOD. MINISTRY OF ENERGY
6. TRANSMISSION LINE, 22kV., PLAN AND PROFILE, KM. 3+000 TO KM. 3+600 KTP2-TS—-07 3 REVIEWED §,Kitichay
7. TRANSMISSION LINE, 22kV., PLAN AND PROFILE, KM, 3+600 TO KM. 3+840.71 KTP2-TS—-08 2 DESIGNED WN.604 [SUBMITTED =
8. TRANSMISSION LINE, 22kV'., PLAN AND PROFILE, KM. 0+000 TO KM.0+600 KTP2-TS-09 ; DRAWN e RECOMMENDED ?  —
9. TRANSMISSION LINE, 22kV., PLAN AND PROFILE, KM, O+600 TO KM. 14200 KTP2-TS-10 o, pye - P wprrovED [crecked f PR y—— L
10. TRANSMISSION LINE, 22KV ., PLAN AND PROFILE, KM. 1+200 TO KM. +351.80 KTP2-TS—11
TANTS oEDE iYa 17/03/2020 |DRAWING NO. SHEET NO.
CONSI
vt PROJECT MANAGER DATE KTP2-TS-01 80 oF 97
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HORIZONTAL SCALE 1:1,000 REFERENCE DRAWINGS :
TRANSMISSION LINE PROPERTIES VERTICAL  SCALE 1:1,000 1. TRANSMISSION. LINE, 22 KV., PLAN AND PROFILE, KM. 0+600 TO KM. 14+200 KTP2-TS~03
2. TRANSMISSION LINE, 22 kV., POLE TYPE "A" AND "B" KTP2-TS-12
DISTANCE ACCUMULATIVE QUANTITY 3. TRANSMISSION LINE, 22 kV., POLE TYPE "C" AND D" KTP2-TS-13
POLE NO. (METERS) [(’:fggg o T R NOTES: 4. TRANSMISSION LINE, 22 kV., POLE TYPE "E” KTP2-TS—14
A 8 | ¢ E Gt | 62 | 63 | c4 | 65 | 66 1. ALL DIMENSIONS AND ELEVATIONS (M.S.L.) ARE IN METERS, UNLESS OTHERWISE SHOWN 5. TRANSMISSION LINE, 22 kv., TYPE OF. ANCHOR GUY KTP2-TS-15
| TAKE - OFF fTRUCTURE ;2 202 1' ; 2. SYMBOLS, ABBREVIATIONS AND GENERAL NOTES SEE DWG. NO. KTP2—-GN—03
2 27 49 | 3. THE DRAWING IS DESIGNED FOR GUIDE LINE ONLY, -
78 ] | 8 KINGDOM OF THAILAND
3 29 THE CONTRUCTION DRAWING SHALL CONFORM TO PEA'S STANDARD AND REGULATION Department of Alterngtive
4 30 108 1 1 Energy Development and Efficiency
5 29 138 1 1 MINISTRY OF ENERGBY
6 30 168 1 1 -
” 30 198 . LEGENDS : KLONG  THUNG PHEN 2 HYDROPOWER PROJECT
8 z 28 ! i 1 . s 22 KV. SPACE AERIAL CABLE AMPHOE KHAO KHITCHAKUT, CHANGWAT CHANTHABURI
9
10 31 287 1 2 — - EXISTING 22 kV. PEA. OVERHEAD TRANSMISSION LINE PART 3 : TRANSMISSION LINE
:12 ;:, ;38 : ‘I 3. ] NEW 12M. CONCRETE POLE TRANSMISSION LINE
13 30 2173 ! | 1 4 d EXISTING 12M. CONCRETE POLE o 10 20 30 40 50 80 70 80 22 kV., PLAN AND PROFILE, KM. 04000 TO KM. 0+600
14 32 1 5 7 REMOVE 12M. CONCRETE POLE
15 30 440 1 . SCALE 1:1,000 METERS ‘Department of Akornlue
11, £y Davelopmant and Effciency
o gg ;g; . ! 6. - 3 = 100A. FUSE CUTOUT 22 kv. PEM  P4c MANAGEMENT €O..LTD. ‘ MINISTRY OF ENERGY
:; 14 553 : 1 I 7. — cuY 2 RV S il
34 587 | | 2 DESIGNED A AP\ "\~ MN.604 |SUBMITTED L o
19 517 ‘8. R LOAD BREAK SWITCH, SF6, 630A, 22KV. WITH AUTOMATIC REMOTE CONTORLLED
20 30 1 . 1 DRAWN P, }' RECOMMENDED p e
e
DISCONNECTING SWITCH 6004, 22V, NO. DATE REVISIONS CHECKED APPROVED | CHECKED W %WN.604 | APPROVED ]‘:L_
CONSULTANTS oEDE 3 17/03/2020 |DRAWING NO. SHEET NO.
PROJECT MANAGER DATE KTP2-TS-02 81 of o7
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SCALE 1:1,000
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HORIZONTAL SCALE 1:1,000 REFERENCE DRAMINGS :
TRANSMISSION LINE PROPERTIES VERTICAL  SCALE 1:1,000 1. TRANSMISSION LINE, 22 kV., PLAN AND PROFILE, KM. 0+000 TO KM. 0+600 KTP2-TS-02
, 2. TRANSMISSION LINE, 22 kV., PLAN AND PROFILE, KM. 1+200 TO KM. 1+800 KTP2-TS—-04
DISTANCE AC&%’:X";QEVE QuANTITY NOTES: 3. TRANSMISSION LINE, 22 kv., POLE TYPE "A" AND "B" KTP2-TS—12
POLE NO. (METERS) (METERS) o e T ) 4. TRANSMISSION LINE, 22 kV., POLE TYPE "C" AND "D" KTP2-TS-13
LT T T o -g‘; T 1. ALL DIMENSIONS AND ELEVATIONS (M.S.L.) ARE IN METERS, UNLESS OTHERWISE SHOWN 5. TRANSMISSION LINE, 22 KV., POLE TYPE "E" KTP2—TS—14
) 7 2. SYMBOLS, ABBREVIATIONS AND GENERAL NOTES SEE DWG. NO. KTP2—-GN—03 6 TRANSMISSION LINE, 22 kV., TYPE OF ANCHOR GUY KTP2-TS—15
20 6 I [ Y
21 26 642 | 3. THE DRAWING IS DESIGNED FOR GUIDE LINE ONLY, )
22 30 672 | |
>3 30 702 | THE CONTRUCTION DRAWING SHALL CONFORM TO PEA'S STANDARD AND REGULATION KINGDOM OF THAILAND
=] nt of Altarnative
24 30 732 1 & Energy Development and Efficiancy
;: :g ;gi 1 MINISTRY OF ENERBY
1 1 :
27 30 823 ’ LEGENDS : KLONG THUNG PHEN 2 HYDROPOWER PROJECT
28 30 853 | | : ° AMPHOE KHAO KHITCHAKUT, CHANGWAT CHANTHABURI
29 30 883 1 1 A 22 V. SPACE AERIAL CABLE
30 30 913 1 PART 3 : TRANSMISSION LINE
B 5 vy ; 2. —— — = ——  EXSTING 22 kV. PEA. OVERHEAD TRANSMISSION LINE l
32 30 190734 | I 3 u NEW 12M. CONCRETE POLE TRANSMISSION LINE
33 30 ; |
z = Fors 1 . 0 EXISTING 12M. CONCRETE POLE 0 10 20 30 40 50 & 70 80 22 kV., PLAN AND PROFILE, KM. 0+600 TO KM. 14200
35 21 1,045 1 [ REMOVE 12M. ETE POLI
36 30 1,076 i i s 2 M- CONCR £ SCALE 1:1,000 METERS ey Davelspiment ant Ettcioncy
37 30 7,706 7 6 e 3 — 100A. FUSE CUTOUT 22 kV. PEM Fuc MANAGEMENT CO.LTD. MINISTEY GF ENERGY
5 55 7137 i 3 REVIEWED S, Kikichay
39 30 1,164 | i 7. - cuyY 2 vesioned [ pLro—g Y neoa |susMITTED EDw—
:‘1’ gg 112?; ! | 8. 1R}~ LOAD BREAK SWITCH, SF6, 630A, 22KV. WITH AUTOMATIC REMOTE CONTORLLED | 1 DRAWN P P recowvenoen e
9. e DISCONNECTING SWITCH 600A, 22KV. NO. DATE REVISIONS CHECKED apPROVED  [cHECKED  fARAN LY TP awne04 |aPPROVED [~
CONSULTANTS oEDE of 17/03/2020 [DRAWING NO. SHEET NO.
PROJECT MANAGER DATE KTP2-TS-03 82 oF 97
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— 3=70 sq. mm. SAC 22 kV.

3-70 sq.mm. SAC 22 kV.
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POLE TYPE "A”"

BILL OF MATERIAL POLE TYPE "A”

ITEM

DESCRIPTION

POLE CONCRETE 12 M.LONG

BRACKET FOR AERIAL CABLE FOR STRAIGHT TYPE

[

BOLT,MACHINE, M16x170 mm.

BOLT,MACHINE, M16x250 mm.

WASHER,SQUAREFLAT, 52x52x4.5 mm. MOLE Dia.}8 mm. TIS 258

CLAMP, GUY, TRIPLE BOLT

LINK, CABLE SPACER ( MADE OF GALV. STEEL Dia. 9 mm. )

CABLE SPEACER, 22 KV.

Ol | ~N|o|a] s

TEE WRE 4.0 sq.mm.

WIRE, STEEL STRANDED, 50/7 DIN 48201

n

AERIAL CABLE 70 sq.mm.25 KV.

NOTE :

1. THIS DRAWING IS DESIGNED FOR GUIDE LINE ONLY, THE CONSTRUCTION DRAWING

SHALL CONFORM TO PEA’S STANDARD AND REGULATIONS.

F 400mm. 600mm. o] [e—100mm.

N
@ f1o -
7 ®

2E)
DE

§® SLOT 18x30 mnf.
// o HOLE & 18mr.

i

OLE O 22mm. OLE @ 22mm.
_ A o
=

=+ jl—STEEL CHANNELS
==

LECTRIC WELDING

____700mm. l_Jonm'

POLE TYPE "B”

100x50x5 mm.

STEEL PLATE
. 30x5 mm.

HOLE O 22mm.

CABLE SPACER INSTALLATION PVC

ITEM

BILL OF MATERIAL POLE TYPE "B"

DESCRIPTION

POLE, CONCRETE 12 M.LONG

2 BRACKET AERIAL CABLE FOR CORNER TYPE

3 BOLT,MACHINE, M16x350 mm.

4 WASHER.SCiUARE,FLAT, 52x52x4.5 mm. HOLE Dia. 18 mm. TIS 258
5 INSULATOR,LINE POST TYPE, ANSI C 29.7 CLASS 57-2L

6 GROUND WIRE SUPPORT AND CLAMP FOR CONCRETE POLE

7 AERIAL CABLE 70 sq.mm. 25kV.

8 GROUND WIRE SUPPORT AND STEEL STRANDED 50/7 DIN 48201
E TIE WIRE 4.0 sqmm.

CLAMP, SINGLE U-BOLT M8

n

GUY (STEEL STARNDARD WIRE 70 Sg.mm.)
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PART 3 : TRANSMISSION LINE
TRANSMISSION LINE
22kV., POLE TYPE "A" AND "B"
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— POLE TYPE "C” —L
Y Y

BILL OF MATERIAL FOLE TYPE "C”

ITEM

DESCRIPTION

POLE CONCRETE 12.0 M. LONG

CROSSARM SPUN PRESTERSSED CONCRETE 120x120x2,000 mm.

INSULATOR SUSPENSION TYPE TIS 354 TYPE A (CLASS 52-1)

INSULATOR LINE POST TYPE ANSI C 20.7 CLASS 57-2L

BRACE FLAT FOR CROSSARM 30x6x760 mm.

BOLT MACHINE M16x200 mm.

BOLT DOUBLE ARMING ROUND EYE M16x450 mm.

NUT EYE M 16 DIN 582

WASHE SQUARE FLAT 52x52x4.5 mm. HOLE Dia. 18 mm.TIS 258

PREFORMED DEAD—END FOR AERIAL CABLE 70 sg.mm.

CLEVIS THIMBLE FOR PREFORMED DEAD-END

CLAMP SINGLE U-BOLT M 8

WIRE STEEL SOLID Dia. 4 MM.

AERIAL CABLE 70 sq.mm. 25kV.

GROUND WIRE STEEL STRANDED 50/7 DIN 48201

GUY (STEEL STARNDARD WIRE 70 Sq.mm.)

NOTE :

1. THIS DRAWING IS DESIGNED FOR GUIDE LINE ONLY, THE CONSTRUCTION DRAWING

SHALL CONFORM TO PEA’S STANDARD AND REGULATIONS.
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POLE TYPE "D"

BiLL OF MATERIAL POLE TYPE "D”

ITEM

DESCRIPTION

POLE CONCRETE 12 M.LONG

CROSSARM SPUN PRESTERSSED CONCRETE 120x120x2,000 mm.

INSULATOR SUSPENSION TYPE TIS 354 TYPE A (CLASS 52-1)

INSULATOR LINE POST TYPE ANSI C 29.7 CLASS 57-2L

BRACE FLAT FOR CROSSARM 30x6x760 mm.

BOLT MACHINE M18x170 mm.

BOLT MACHINE M18x200 mm.

BOLT MACHINE M16x250 mm.

BOLT DOUBLE ARMING ROUND EYE M16x450 mm.

BOLT DOUBLE ARMING ROUND EYE M16x500 mm.

WASHER SQUARE FLAT 52x52x4.5 mm. HOLE Dia.18 mm. TIS 258

AERIAL CABLE 70 sq.mm. 25 KkV.

PERFOR DEAD-END FOR AERIAL CABLE 70 sq.mm.

AERIAL CABLE 70 sq.mm. 25 kV.

PERFOR DEAD-END FOR AERIAL CABLE 70 sq.mm.

CLEVIS THMBLE FOR PERFORMED DEAD-END

CLAMP SINGLE U-BOLT M 8

GUY (STEEL STARNDARD WIRE 70 Sq.mm.)

KINGDOM. OF THAILAND
Department of Alternative

& Energy Development and. Efficiency
MINIBTRY OF ENERBY
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PART 3 : TRANSMISSION LINE
TRANSMISSION LINE
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SIDE VIEW

NOTE :
1. THIS DRAWING IS DESIGNED FOR GUIDE LINE ONLY, THE CONSTRUCTION DRAWING
SHALL CONFORM TO PEA’'S STANDARD AND REGULATIONS.

POLE TYPE "E”

+—9
~—a
Ba—7
T
@_
@.__
FRONT VIEW

el
PEA. LINE <" ef)fo

SIS(S(E = DEDE. LINE

PEA. LINE: e DEDE. LINE

(
T -
_/

TOP VIEW

BILL OF MATERIAL POLE TYPE "E”

ITEM DESCRIPTION

1 CROSS ARM, SPUN, PRESTRESSED CONCRETE 120X120x2,000 mm.

2 STEEL, SQUARE, 100x3.2 mm., 2,000 mm. LONG

3 BRACE, FLAT FOR CROSS ARM 30X6X760 mm.

INSULATOR, SUSPENSION (TYPE D. TIS.354) TYPE (CLASS 52-3)

BOLT, MACHINE M.16X130 mm. COMPLETE WITH SQUARE NUT

BOLT, MACHINE M.16X170 mm. COMPLETE WITH SQUARE NUT

BOLT, MACHINE M.16X300 mm. COMPLETE WITH SQUARE NUT

4
5
6
7 BOLT, MACHINE M.16X250 mm. COMPLETE WITH SQUARE NUT
8
9

BOLT, DOUBLE ARMING, ROUND EYE M.16X450 mm. COMPLETE WITH SQUARE NUT

10 WASHER, SQUARE, FLAT 50X50X5 mm. HOLE Dia.18 mm.

n NUT, EYE M.16 DIN 582

12 ROD, GROUND, 60X60X5 mm. LONG

13 CONDUIT, PVC, RIGID, Dia. 20X2,500 mm. TIS.216

14 CLAMP, SINGLE U-BOLT, M.8 (WIRE ROPE CLIP)

15 PREFORMED DEAD-END, FOR AERIAL CABLE 25 KV. 70 sq.mm.

16 CONNECTOR, PARALLEL GROOVE, TRIPLE BOLT, AL, 70-185 sq.mm.

17 LIGHTING ARRESTER 21KV. 10 KA.

8 LOAD BREAK SWITCH, SF6, 630A, 24KV.

19 TRANSFORMER, VOLTAGE 3 PHASE, OUTDOCR, RATIO 22,000400 V., 10 VA.

20 CONTROL CABLE

21 POLE, CONCRETE, 12 m. LONG

22 WIRE, STEEL STRANDED 50/7 sq.mm. TIS.404

23 | PLATE, WOOD, SIZE 2X20X30 cm.

24 PLATE, WOOD, SIZE 2X20X60 cm.

25 CONTROL UNIT, AUTOMATIC REMOTE CONTORLLED, FOR SF6
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A Noo

DETAIL "A”

002-0S1L

000°0L

000'Z___,

G1

SIDE GUY 5°- 30°

METHOD OF SINGLE ANCHOR GUY

METHOD OF DOUBLE ANCHOR GUY

7
{ \ DETAWL "D"
N/ /

DETAIL "C"

7
%

5 -
DETALL "C”
170-200 70-90

300500

DETAL "D*

MIN 5,050 m.

G2

- SIDE GUY 30°- 60°

BILL OF MATERIAL FOR ANCHOR GUY

REQD
ITEM DESCRIPTION
61 G2 G3 G4 G5 66

ANCHOR ROD, M. 16 x 2,000 mm. COMPLETE
! WITH SQUARE NUT ! 2 2 ! 2 4
2 BOLT, SINGLE STRANDED EYE 45° M. 16 x 250 mm. ) . ) ; 2 B

COMPLETE WITH SQUARE NUT

BOLT, SINGLE STRANDED EYE 30° M. 16 x 250 mm.
3 COMPLETE WATH SQUARE NUT - ! - 1 2 -
4 BOLT, DOUBLE ARMING, ROUND EYE, M. 16 x 200 mm. N - — N ~

COMPLETE WITH SQUARE NUT -
5 STRAND EYE SINGLE ANGLE 45° - - 1 - - 2
6 CLAMP, DOUBLE U-BOLT, M. 16 mm. 4 8 8 8 1 6
7 WASHER, SQUARE FLAT 50 x 50 x 5 mm. HOLE @18 mm. 2 2 2 4 6 4
8 GUY, THIMBLE, FOR STEEL STRANDED WIRE 50 Sq.mm. 1 2 2 2 4 4
9 STEEL STRANDED WIRE 50 Sq.mm. 15 m. 35 m 30 m. 35 m 70 60
10 CONCRETE ANCHOR 550 x 550 x 180 mm. 1 1 2 2 2 4
n STRAIN INSULATOR CLASS 54-4 1 1 2 2 2 4

G3

LINE GUY

’—®
LN
- | MIN 5,050 m.
=~
[~
COMPACT BACKI
G4

DEAD END GUY

NOTE :

G5

BUCK ARM, 60°— 90°
DEAD END GUY

1. THIS DRAWING IS DESIGNED FOR GUIDE LINE ONLY, THE CONSTRUCTION DRAWING
SHALL CONFORM TO PEA'S STANDARD AND REGULATIONS.

0¥

G6

FIXED OR STORM GUY

COMPACT BACKFILL
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NOTE :

2,000

WASHER SQUARE FLAT 50x50x5
NUT
- LOCK NUT

DETAIL OF ANCHOR BOLT FOR GUY WIRE

NOT TO SCALE

|- L |
[ i
DT )"’N"'ll"l_"l’lIll/lll(’/ll’l’/”’”ll"_"/’/l”_‘=
L« |
NOT TO SCALE

BOLT, MACHINE (D x L )

. 16 x 130 mm. ( T = 35 mm.
16 x 170 mm. ( T = 50 mm.

16 x 250 mm. ( T = 75 mm.
16 x 300 mm. ( T = 75 mm.
. 16 x 400 mm. ( T = 100 mm. )

)
)
16 x 200 mm. ( T = 50 mm. )
)
)

=l=z|=|=|=|=

olo|s|w| N =

CLAMP, STRAIN, WITH CLAMPING KEEPER
FOR PIC(ACSR) 120/8 Sq.mm.

NOT TO SCALE

1. THIS DRAWING IS DESIGNED FOR GUIDE LINE ONLY, THE CONSTRUCTION DRAWING

SHALL CONFORM TO PEA'S STANDARD AND REGULATIONS.

GUY THIMBLE

FOR STEEL STRAND GUY WIRE 35Sq.mm.
NOT TO SCALE

05

— ]

T —
— HOLE g18mm.
Q
0
a1

WASHER SQUARE FLAT
NOT TO SCALE

50

BOLT, DOUBLE ARMING

NOT TO SCALE STRAND EYE SINGLE ANGLE 30°

NOT TO SCALE

>=440

CONNECTOR, SPLICE, COMPRESSION TYPE
TENSION LOABED FOR PIC(ACSR) 120/8 Sq.mm.

NOT TO SCALE

NUT EYE
NOT TO SCALE

>=85

CONNECTOR, SPLICE, COMPRESSION TYPE
TENSIONLESS LOADED FOR PIC(ACSR) 120/8 Sq.mm.

NOT TO SCTALE

=

WASHER, CURVE, SQUARE 60x680xSmm.
_ HOLE @22 mm.

NOT TO SCALE

BOLT, SINGLE STRANDED EYE 45°
NOT TO SCALE

BOLT, DOUBLE ARMING, ROUND EYE
NOT TO SCALE

CLAMP, SINGLE U—-BOLT M.8
NOT TO SCALE

CLAMP, SINGLE U-BOLT M.16
NOT TO SCALE
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PARTIALLY INSULATED CONDUCTOR TIE,

ON H.T. PIN TYPE INSULATOR

(FOR SIDE GROOVE TIE)
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BOLT MACHINE M16x250 mm,
COMPLETE WITH WASHER SQUARE
FLAT 50x50x5 mm. HOLE @ 18 mm.

STRAIGHT BAYONET

COMPLETE WITH WASHER SQUARE
FLAT 50x50x5 mm. HOLE @ 18 mm. {

PARTIALLY INSULATED CONDUCTOR TIE,
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BOLT MACHINE M16x250 mm,

CORNER BAYONET

OVER HEAD GROUND WIRE BAYONET ASSEMBLY
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|
|
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:
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GROUND WIRE CLAMP J-1152

NOT TO SCALE
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TREE TRIMMING

NOT TO SCALE

NOTE :
1. THIS DRAWING IS DESIGNED FOR GUIDE LINE ONLY, THE CONSTRUCTION DRAWING
SHALL CONFORM TO PEA'S STANDARD AND REGULATIONS.
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PRESTRESSED CROSS ARM 100x100x2,500mm.

550

PC WIRE 8—¢ 4 mm.

500

REINFORCED CONCRETE ANCHOR PLATE

550x550x180mm.

HOLES Dia. 22 mm.

HOLES Dia. 18 mm.
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150,50, {10
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SECTION A-A

HOLE ¢ 22 mm.
HOLE ¢ 40 mm.
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HOLE @ 18 mm.

\; % 18 mm.
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CONCRETE BASE PLATE (1:2:4)

50" 7

200

| I

50

— @ 9mm.@15cm. MESH
L ;

+—— COMPACTED GRAVEL

700x7C0

2,000

7RO

FOR NORMAL SOIL CONDITION

DETAIL

”A”

PRESTRESSED CROSS ARM 120X120x2,000mm.

/> GRAVEL, STONES LATERITE OR CONCRETE

\ /
\ //

~ -

/

N A NI

|
t=——— CONCRETE BASE PLATE 700x700mm.

(SEE DETAIL "A")

POLE WITH CONCRETE BASE PLATE

NOTES :
CONCRETE BASE PLATE WILL BE USE FOR

\—FLAT IRON 30x6mm. STEEL HOT DIP GALVANIZE

HOLES ¢ 22mm.

HOLES ¢ 18mm.

1. POLES WITH ANCHOR GUY TYPES G5 AND G6
2. POLES CONSTRUCTED ON SOFT SOIL WITH PRESSURE NOT MIN 1 kg/Sq.mm.

3. CONTRACTOR SHALL INVESTIGATE THE SOIL CONDITION FOR EVERY POLES
AND VERIFY TO USE CONCRETE BASE PLATE OR NOT. THE INVESTIGATION

RESULT SHALL BE SUBMITTED TO FIELD ENGINEER FOR APPROVAL

PRIOR TO CONSTRUCTION
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LONGITUDINAL SECTION
SCALE "A"
TABLE OF PENSTOCK ALIGNMENT NOTES: REFERENCE DRAWINGS:
POINT DESCRIPTION co INATES REMARK 1. ALL DIMENSIONS AND ELEVATIONS (M.S.L.) ARE IN METERS, UNLESS OTHERWISE SHOWN. 1. GENERAL DRAWINGS, PROJECT LAYOUT TPUS-GD~001
N E 2. CONTOURS SHOWN ARE BASED ON MAPS TO THE SCALE 1:400 SURVEYED BY THE CONTACTOR IN DECEMBER 2001. 2. HEADRACE TUNNEL, HEADRACE OUTLET PORTAL
PS1__| BEGINNING OF PENSTOCK ALIGNMENT | 1,418,660.455 | 194,227,871 | PI-12 3. AFTER INSTALLATION OF THE PENSTOCK TO THE APPROVAL OF THE EMGINEER. THE EXCAVATED PENSTOCK TRENCH EXCAVATION, PLAN AND SECTIONS TPUS-HT~003
PSZ 1§ SURGE TANK 1,418,439.343 | 194,208.038 PI-8 SHALL BE BACKFILLED TO NATURAL GROUND LEVEL OR AS DIRECTED BY THE ENGINEER. THE TOP OF THE BACKFILL 3. POWER HOUSE, GENERAL LAYOUT TPUS-PH-001
PS3 | PENSTOCK ALIGNMENT 1,418,384.319 | 194,203.103 - SHALL BE PROTECTED WITH 10 cm TOPSOIL AND SODBING. 4+ PENSTOCK, ANCHOR BLOCKS PLAN AND SECTIONS TPUS-PS—006
PS4 | PENSTOCK ALIGNMENT 1.418,300.103 | 194,195.549 - 4. STEPPED CATCH DRAINS SHALL BE CONNECTED TO THE TOE DRAIN AT THE SURGE TANK AREA AND SHALL BE 5. PENSTOCK, DRANAGE ARRANGEMENTS TPUS-Cl—W304
PS5 | END OF PENSTOCK ALIGNMENT 1.417,299.570 | 193.784.077 P1-10 EXTENDED TO NATURAL GULLIES AND TO THE INTERCEPTION DITCH AT THE POWER STATION AS DIRECTED BY 5. PENSTOCK. TYPICAL MANHOLE PUS—CI-W308
THE ENGINEER. .
5. STATIONS ALONG THE PENSTCCK ALIGNMENT ARE MEASURED HORIZONTALLY ALONG THE CENTRE LINE OF THE PENSTOCK.
6. STEEL PLATE FOR PENSTOCK AND PENSTOCK COMPONENTS SHALL COMPLY WITH ASTM AS16 GRADE 70,
TABLE OF DRILL HOLES 7. CONCRETE QUALITY FOR ANCHOR BLOCK AT BIFURCATION SHALL BE CLASS 821.
DRILL HOLE LocATION COORDINATES oeom i 8. THE CONTRACTOR SHALL SUBMIT DETAILED WORKSHOP DRAMINGS FOR APPROVAL BY THE ENGINEER
m AN
No. N £ (m) BEFORE MARUFACTURE OF PENSTOCK. 0 20 40 60 8 100 200
- SCALE "A"
ot OUTLET PORTAL 1,418,464.269 | 194.205.506 | 30.00 VERTICAL 9. ONE CONTROL CABLE AND ONE POWER CABLE FROM THE POWER HOUSE TO THE ULTRASONIC FLOW P
MEASURING INSTRUMENT IN THE HEADRACE TUNNEL SHALL BE DESIGNED BY THE CONTRACTOR TO :
0-2 PENSTOCK ALIGNMENT | 1,418,414.470 | 194,205.510 | 30.00 VERTICAL
. - THE APPROVAL OF THE ENGINEER. KINGDOM OF THAILAND
0-3 OQUTLET PORTAL 1,418,452.000 | 194,239.000 | 20.00 VERTICAL 10. ACCESS ROAD TO SURGE TANK AREA NOT SHOWN. MINISTRY OF ENERGY
0—-4 SURGE TANK 1.418,439.370 | 194,207.740 25.00 VERTICAL 1. THE DRAWING NO. TPUS-PS~001 PENSTOCK IS CANCELED AND REPLACED BY TPUS-PS-OMA DEDARTMENT OF ALTERNATIVE ENERGY DEVELOPMENT AND EFFICIENCY
0-5 PENSTOCK ALIGNMENT | 1,418,344.750 | 194,199.250 | 26.00 VERTICAL 12. ANCHOR BLOCK DETAIL SEE DWG.NO. TPUS-PS—006A KLONG THUNG PHEN HYDROELECTRIC PROJECT
0-6 PENSTOCK ALIGNMENT | 1,418,224.368 | 194,188.455 | 30.00 VERTICAL UPPER SCHEME
0-7 | PENSTOCK ALIGNMENT | 1,417,391.500 | 193,823.930 | 33.00 | VERTICAL LEGEND: THUNG PHEN DAM
PENSTOCK
0-8 POWER HOUSE 1,417,298.500 | 193,774.500 | 40.00 VERTICAL —— - ———~—— PENSTOCK ALIGNMENT IN HEADRACE TUNNEL TO POWER STATION
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SCALE"A EMERGENCY OUTLET
NOTES ;
1. ALL ELEVATION (M.SL) ARE IN METRES AND ALL DIMENSIONS s. ‘;:E ;LET?: ;:;mcgem ODONFORM T:: OTNHE REQUIREMENT LEGEND : G KLONG BAAN
N . UNLESS OTHERWISE SHOWN. ANDARD DESIGNATION. KLANG
2 :fno«:ifgjeums CREEK TO :ous BAAN KLANG ARE MEASURED - 8024,Ti820-2543 FOR STRUCTURAL GRADE PLAIN ROUND RAR
HORIZONTALLY ALONG THE CENTER LINE OF THE CREEK TO - SD40,TIS24-253 FOR STRUCTURAL GRADE PLAIN DEFORMED BAR KN oF D
KLONG BAAN KLANG. 6. THE CONTRACTOR SHALL NOT INTERFERE WITH THE NATURAL WNGDO&STRMY OFIE' uEh ‘““R G" Yl
BRO HEADWALL. FC FLOW oF Trig G 0 TEIHEIGHER BAAN DEDARTMENT OF ALTERNATIVE ENERGY DEVELOPMENT AND EFFICIENCY
) xVERT ';Nglfg:m::;;ﬁm. me RACNMDP:HE e APP:C:; :IO;:E IS POOR , DETAILED DRAWINGS KLONG THUNG PHEN HYDROELECTRIC PROJECT
7. WHERE TH| = .
SHALL BE RESUBMITTED FOR APPORVAL BY THE ENGINEER , OR UPPER SCHEME
DAM AND POWER DEVELOPMENT
THUNG PHEN DAM
PENSTOCK CROSSING AND IMPROVEMENT

CATCH BASIN SHALL BE FOLLOWED THE STANDARD DRAWING
OF HIGHWAY DEPARTMENT DWG. NO. DS - 102, DS- 201, DS- 203 AND DS - 301

4. CONCRETE CLASS
- STRUCTURAL CONCRETE, SHALL HAVE A MINIMUM COMPRESSIVE STRENGTH OF 210 ksc.

IN 28 DAY BY @ 0.15x0.30M. CYLINDER TEST
- CONCRETE LINING FOR SURFACE DRAINS , SHALL HAVE A MINIMUM COMPRESSIVE STRENGTH OF 150 ksc.

IN 28 DAY BY @ 0.15x0.30M. CYLINDER TEST
- LEAN CONCRETE, SHALL HAVE A MINIMUM COMPRESSIVE STRENGTH OF 150 ksc.

IN 28 DAY BY @ 0.15x0.30M. CYLINDER TEST

AS DIRECTED BY THE ENGINEER. -

OF EXISTING CREEK FOR BAAN KLANG IRRIGATION AREA
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CABLE TRENCH DETAIL *2*
NOT TO SCALE

NOTE

1. ALL ELEVATIONS (M.S.L.) AND DIMENSIONS ARE IN METRES.
UNLESS OTHERWISE SHOWN.

1. POWER HOUSE AND TAILRACE CANAL. TPUS-C1-P001

GENERAL ARRANGEMENT
2. POWER HOUSE. GENERAL LAYOUT TPUS-C1-P101
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