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ABBREVIATIONS :

A CROSS—SECTION AREA OF FLOW
AC. ASBESTOS CEMENT PIPE
AGG. AGGREGATE

ALT. ALTERNATIVE

APPROX. APPROXIMATE

AZ. AZIMUTH

B. BEGINNING OF SURVEY

BC. BEGINNING OF CURVE

BF. BOTTOM FACE

B BEAM

B.M. BENCH MARK

BOTT. BOTTOM

BRG. BEARING

C.BR. CALIFORNIA BEARING RATIO
c/c CENTER TO CENTER

¢ CENTER LINE

CL. CLEARANCE

CM. OR cm. CENTIMETER

CMS. OR cms. CUBIC METER PER SECOND
coL. COLUMN

CONC. CONCRETE

D DEGREE OF CURVE

DB. DEFORM BAR

d. DEPTH OF WATER

DIA. OR ¢ DIAMETER

DOH. DEPARTMENT OF HIGHWAY
DWG. DRAWING

DEDE. DEPARTMENT OF ALTERNATIVE ENERGY

DEVELOPMENT AND EFFICIENCY

E EAST

E END OF SURVEY

EA. EACH

EC. END OF CURVE

ELT. THE ENGINEERING INSTITUTE OF THAILAND

UNDER H.M. THE KINGS PATRONAGE

EF. END OF FACE

EL. OR ELEV. ELEVATION

EXIST. EXISTING

EXP. EXPANSION

EXT. EXTERIOR

EX. EXTERNAL DISTANCE OF CURVE
f FREE BOARD , FINISH
FF. FAR FACE

FsL. FULL SUPPLY LEVEL
FTG. FOOTING

HD. HEAD

HEX. HEXAGONAL

HOR. HORIZONTAL

HWL HIGH WATER LEVEL
0. INSIDE DIAMETER

IF. INSIDE FACE

IN. OR INCH

INT. INTERIOR

INV. INVERT

Kq. KILOGRAM

Km. KILOMETER

KPH. KILOMETER PER HOUR
KSC. KILOGRAM PER SQUARE CENTIMETER
L LENGTH OF CURVE
Lc. LENGTH OF HORIZONTAL CURVE
LONG. LONGITUDINAL

LT LEFT

LWL LOW WATER LEVEL

M. OR m. METER

MZ0R m? SQUARE METER

M3 or m3 CUBIC METER

MM. OR mm. MILLIMETER

M./S OR m./s METER PER SECOND

MIN. MINIMUM

MAX.
M.S.L.
MISC.

N.F.
NGL.

NO. OR #
N.W.L.

oD.

OF.

0&M

PC.

Pl.

PL.

P.O.C.
P.O.T.
P.O.S.T.

QTY. QUAN.
R

r

RB.
RC.
RD.
REF.
REINF.
REQ'D
RID.
RW.L
SCH.

SETC.
S.P.C.T.

S.S.
STIR.

T.IS.

TYP.

v.C.
Ve.

VOL.
w/

(<]

MAXIMUM

MEAN SEA LEVEL

MISCELLANEOUS

NORTH

MANNING’S ROUGHINESS COEFFICIENT
NEAR FACE

NATURAL GROUND LEVEL

NUMBER

NORMAL WATER LEVEL

OUTSIDE DIAMETER

OUTSIDE FACE

OPERATION & MAINTENANCE

POINT OF HONRIZONTAL CURVATURE
POINT OF HORIZONTAL INTERSECTION
PLATE

POINT ON CURVE

POINT ON TANGENT

POINT ON SUB—TANGENT

POINT OF HORIZONTAL REVERSE CURVE
POINT OF TANGENT

POLYVINYL CHLORIDE

POINT OF VERTICAL CURVATURE
POINT OF VERTICAL INTERSECTION
POINT OF VERTICAL REVERSE CURVE
POINT OF VERTICAL TANGENT
DISCHARGE

QUANTITY

RADIUS OF CURVATURE

HYDRAULIC RADIUS

ROUND BAR

REINFORCED CONCRETE

ROAD

REFERENCE

REINFORCEMENT

REQUIRED

ROYAL IRRIGATION DEPARTMENT
RETENTION WATER LEVEL

SCHEDULE

SUPERELEVATION

SECTION

STANDARD PROCTOR COMPACTION TEST
SIDE SLOPE

STIRRUP

STATION

STANDARD

STRUCTURE

SYMMETRICAL

TANGENT LENGTH , THICKNESS

TON

THICKNESS

TOP FACE

THAI INDUSTRIAL STANDARD
SUPERELEVATION TRANSITION LENGTH
TYPICAL

VELOCITY OF FLOW

VERTICAL CURVE

LENGTH OF VERTICAL CURVE
VERTICAL

VOLUME

WITH

WATER CLOSET

ANGLE

DEFLECTION ANGLE

SYMBOLS :

|60/6,6,0/0,0/0,0,.0,0,00]
ololo!alolol6l06/0l0!0)

VZ 77777777272

TYPICAL NORTH ARROW

CENTER LINE

PAVED ROAD

DIRT ROAD, LATEITE ROAD OR TRACK

VILLAGE

CITY OR DISTRICT

POND OR SWAMP

CULVERT UNDER ROAD

BRIDGE

POLE

TEST PIT

EXISTING HAND AUGER

EXISTING BOREHOLES

BOREHOLES

DEGREE, MINUTE, SECOND

AT EQUAL DISTANCE BETWEEN CENTER TO CENTER

B.M.

STATION

BC., EC., PC., PI, PT, PCV,, PVT.

WATER LEVEL

PLAN OF RIPRAP

PLAN OF SLOPE RIPRAP

SECTION OF DUMPED RIPRAP

SECTION OF HAND PLACED RIPRAP

SECTION OF SAND

SECTION OF GRAVEL OR COARSE AGGREGATE

SECTION OF ROCK

SECTION OF EARTH

SECTION OF BACKFILL

SECTION OF CONCRETE

STEEL SECTION

ELEVATION OR PLAN OF EARTH CUT OR FILL

ELEVATION OR PLAN OF ROCK CUT

ELEVATION OR PLAN OF SLOPE

NATURAL GROUND LEVEL

CONTOUR LINE

RIVER, STREAM OR NATURAL DRAIN

FLOW DIRECTION

SLOPE DIRECTION

SLOPE RATIO

GENERAL NOTES :

1. ALL DIMENSIONS AND ELEVATIONS (M.S.L.) ARE IN METERS UNLESS OTHERWISE SHOWN.
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.
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
THE RELEVENT DRAWINGS TO OBTAIN FIELD ENGINEER APPROVAL.
ADDITIONAL SYMBOLS, IF REQUIRED, ARE DEFINED IN THE RESPECTIVE DRAWINGS.
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.

N o o »

EXISTING GROUND SLOPE EARTH HARD ROCK
: CUT 1:S FILL 1:S | CUT 1:S FILL 1:S
OVER 1:1 ovR 1:05 2/ 1/ 1:0 v
11 - 1:1.5 1:0.5 1 1:0 1
1:1.5 = 1:2 1:1 1:1 1:0 1:1
1:2 — 1:3 1:1 1:1.5 1:0 1:1.5
LOWER 1:3 11 1:2 1:0 12

2/ = FILL SHOULD BE AVOIDED
1,/ = FOR DOUBTFUL CASES CONSULT FIELD ENGINEER

STRUCTURAL DESIGN NOTES :

1. THE ULTIMATE COMPRESSIVE STRENGTH OF CONCRETE OF STANDARD CYLINDER (#0.15x0.30 m.)
TEST AT AGE 28 DAYS SHALL BE AS THE FOLLOWING, UNLESS OTHERWISE SHOWN.

fc’ (ksc) DESCRIPTION
350 PRESTRESS CONCRETE
210 1. POWERHOUSE
2. TAILRACE

3. ANCH’OR BLOCK, PIPE SUPPORT

210 SECONDARY CONCRETE

N 140 LEAN CONCRETE

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

— FACE EXPOSED TO SCOUR 5.0 cm.
— FACE EXPOSED TO EARTH OR WEATHER 5.0 cm.
— FACE UNEXPOSED TO EARTH OR WEATHER 3.0 cm.

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.
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.

9. ALL SIZES OF REINFORCING BARS AND STRUCTURAL STEELS ARE IN MILLIMETERS.

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

N o o »

11. REINFORCED STEEL BARS SHALL BE CONFORM TO T..S. AS FOLLOW :
— DEFORMED BARS (SD30) — T.I.S. 24-2559
— ROUND BARS (SR24) — T..S. 20-2559
12. ALLOWABLE BEARING CAPACITY OF FOUNDATION
SHALL NOT BE LESS THAN AS FOLLOW :
— POWERHOUSE & TAILRACE Qg = 15 T/MA2
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FIGURE 1 FLOW DURATION CURVE AT PHLUANG DAM

DATA TABLE 1 OBTAINED FROM OUTFLOW RECORDS OF
AMPHOE MUEANG CHANGWAT CHANTHABURI BY ROYAL IRRIGATION

DEPARTMENT DURING 1988-2017.

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" 377 0.0" N Height of thermometer above ground 1.25 Meters
Longtitude 102" 6" 48.0" E Height of wind vane above ground 12.00 Meters
Height of rain gauge 1.00 Meters
Elements JAN FEB MAR APR MAY JUN | JuL AUG SEP ocT NOV DEC | ANNUAL
Temperature (Celcius)
Mean 15.0 15.4 17.7 22.2 221 21.9 21.4 21.4 221 18.7 16.5 13.1 134
Relative Humidity (%)
wean 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
Mean Min. 49 55 59 60 67 70 71 7 71 65 56 49 61.8
Ext.Min. 24 23 33 37 39 51 51 43 41 30 28 19 19
Pan Evaporation (mm.)
Mean 138.5 125.0 144.4 140.5 121.9 108.6 108.6 1071 94.7 118.9 135.4 145.5 1,489.1
WATER SURFACE AREA (SQ.KM.)
3.20
4.00 3.5 [ 3.0 25 2.0 1.5 1.0 0.5 0.0
+80.00 L T L L L L . +80.00
220 : T !
200] | | +7500 - \: +7500
| |
180 ’ \ - +70.00 s — +70.00
160 S N B
+65.00 ——+ +65.00
~ —+—— Tr = 1,000 YEAR
8‘ 140 I \/ 7
S l \ 7 +60.00 S 46000 3
] [\ ’ : =
3 | 2 N :
3 100 | g +55.001 = +55.00 ¥
: Nl ¢
S 8o | — e 8 +50.00 +50.00 &
S l | = CAPACITY, ™ E
60 é +45.004+— +45.00 L
0 { = / Elevation| Area | Volume AREA o
40 | - - « (mM.SL)| (SQ.KM.) | (MOM.) x
S +40.00 +40.00 S
20 — z / +25.00 | 0.0000 | 0.0000 N z
T~ | L +50.00 | 2.0625 | 25.3040 I}
0 e g +35.00 +55.00 | 2.4375 | 36.9540 +35.00 Q
0 5 10 15 20 25 30 35 40 45 50 55 60 +60.00 | 2.7344 | 49.8580 \
+30.00 | +65.00 | 2.9844 | 64.9560 || | | +30.00
TIME  (hr.) +70.00 | 3.2000 | 80.0000
FIGURE 2 RETURN PERIOD 1,000 YEAR AT PHLUANG DAM +25.00 | +80.00 | 3.4000 | 90.0000 ] +2s.00
+20.00 +20.00
+15.00 - +15.00
0.00 10.00 20.00 30.00 40.00 50.00 60.00 70.00 80.00 90.00
VOLUME (MCM.)
FIGURE 3 RELATIONSHIP BETWEEN AREA
AND VOLUME CURVE AT PHLUANG DAM
MONTH DISCHARGE (CMS.) MONTH RAINFALL (mm.)
APR 0.35 APR 123.79
MAY. 1.20 MAY 342.54
JUN 3.38 JUN 446.94
JuL 5.57 JuL 508.79
AUG 5.69 e 480.79 KINGDOM OF THAILAND
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SYMBOL LEGEND BILL OF MATERIAL
NAME ISOLATION 'SSmE'ON THROTTLE PRESSURE PUMP ELECTRIC z';gﬁi‘f,fg LOGIC ELEMENT SN DESCRIPTION arv.
VALVE NORMALLY CLOSE ~ VALVE RELIEF VALVE| MOTOR VALVE WITH COVERT| | 01. |OIL TANK, MATERIAL-M.S 01
02. |ELECTRIC MOTOR, 380 + 10% AC SUPPLY, 50 Hz o1
SYMBOL [ﬁ%} ’T{ ;_%_; W @ 03. |GEAR PUMP o1
K 04. |FLEXIBLE COUPLING TO SUIT PUMP-MOTOR SET. 01
3/2DIRECTIONAL 3 WAY HAND [THROTTLE CHEGK PRESSURE SOLENOID SPRING 05. |OIL LEVEL INDICATOR o1
NAME | "50ppET VALVE OPERATED VALVE  VALVE TRANSMITTER| STACEHEATER  oornATED | OPERATED | STROKELIMITER 06. |HEATER o1
X FLow 07. |TANK BREATHER FILTER 01
SYMBOL m %] @_{ E:D: N MW \N 08. |SILICA GEL BREATHER o1
PSO:ENOQD T DA p— GUIDE VANE SERVOMOTOR - 1 Nos. 09. [TEMPERATURE CONTROLLER WITH 2 SWITCHING & 1 ANALOGUE 01
QUICK RELEASE ~ ELECTRIC PRESSURE i
NAME JARMBLE | COUPLING | | COUPLING | JUNCTIONBOX HOSE PIPE Switor | LEVELSWITCH SIMPLEXFILTER | OPENING BY OIL & CLOSING COUNTERWEIGHT 10. |TEMPERATURE CONTROLLER WITH 2 SWITCHING & 1 ANALOGUE o1
OPENING TIME - 10. 15 500 11. |FLOAT SWITCH, SHREEDAN MAKE o1
% : 12. | MAGNETIC TANK CLEANER
SYMBOL \IX -O1 }—Q & o CLOSING TIME = 10-15 Sec. ‘ g2
13. |JUNCTION BOX o1
NAME | TEMPERATURS D;aéé gﬁ;fw_ Tgl:'%gl_e NON- RETURN 14. |QUICK RELEASE COUPLING 02
INDICATOR L VALVE D Ga o 15. |DRAIN VALVE 01
CONTROLVALVE  VALVE LINE LEGENL
— 16. |ANODISED CIRCUIT PLATE (ACP) o1
SYMBOL @ [XB:[] @ @ PRESSURE LINE 17. |LOADING/UNLOADING VALVE 01
LI PILOT LINE — 18. |MINIMESS COUPLING 02
NAME | DETENT TYpe| MANUAL ROTARY MANUAL HAND | SPRING VARIABLE TANK RETURN LINE ) spACE 19. |HYDRAULIC HOSE 01
P
OPERATED | OPERATED |  OPERATED 1 ‘ - - % c Q } - 20. |PRESSURE INDICATOR, 100 MM DIAL 01
ALPHABET LEGEND N ‘ ‘ 21. |ISOLATING VALVE 01
SYMBOL A Q:(: = L% ! ' 22. |PRESSURE LINE FILTER, 5 MICRONS, WITH ELECT.& VISUAL INDICATION o1
|
LEVEL NDICATOR N - DIFFERENTIAL S - SWITCH ' 23. |CHECK VALVE 01
BLADDE! BREATHER WITH I
NAME | “sipe MOUNTED AcCUMULATOR TILLING FILTER “Ug e Ger I - INDICATOR TT - TRANSMITTER| 24. |MANUAL HYDRAULIC PUMP o1
L-LEVEL T - TEMPERATURE j 25. |RETURN LINE FILTER WITH CLECT.8VISUAL IND. 10 MICRON o1
SYMBOL m @ £ P - PRESSURE | 26. |ISOLATING VALVE o1
. 27. |QUICK RELEASE COUPLING T o1
| 28. |MANIFOLD BLOCK 01
| 29. |ISOLATING VALVE, LOCKABLE TYPE 01
[ 30. [MINIMESS COUPLING 05
| 31. |PROPORTIONAL VALVE o1
| 32. [THROTTLE VALVE o1
33. |POPPET VALVE o1
| 34. |SHUT OFF VALVE (NEEDLE TYPE) o1
| 35. |PRESSURE INDICATOR, 100 MM DIAL 01
[
FA’[_L i 36. |HYDRAULIC OPERATED CHECK VALVE 01
37. |ONE WAY THROTTLE VALVE 01
. e 38. |THROTTLE CHECK VALVE o1 |
@] oL TEw
& !
| D)
|
i _ b _ @D MANIFOLDBLOCK ~ [MANIFOLDPR]
@
o
~
L4 .@ @
T @ ® KINGDOM OF THAILAND
Department of Alternative
@ @ AC Energy Development and Efficiency
e ﬂ MINISTRY OF ENERGY
] Lo Lo PHLUANG 2 MINI HYDROPOWER PROJECT
. AMPHOE KHAO KHITCHAKUT, CHANGWAT CHANTHABURI
NG | ole PART 2 : ELECTRO—MECHANICAL EQUIPMENT
NOTE:-
1. SYSTEM WORKING PRESSURE IS 120 kg/cm2 l E&M EQUIPMENT
é» Iﬁ?ﬁiﬁ?ﬁg:ﬁm EXTERNAL :E‘;U:;?TE'J:W K&’;";im SCHEMATIC DIAGRAM OF OIL PRESSURE UNIT FOR TURBINE
. HE TANK IS AS 6/AS!
4. WELDABLE FITTINGS SHALL BE USED FOR ALL PIPE LINES. Do of Ak ——
orcy Do
5. ALL PIPES AND FITTINGS SHALL BE LESS STAINLESS STEEL AS PER ASTM A312 PCM  Pac MANAGEMENT co.LTD. MINISTRY OF ENERGY
6. OIL VELOCITY IN PIPES NOT TO EXCEED 4.5 W/SEC. AT MAXIMUM OIL FLOW. 3 — pp—
7. SERVOMOTORS DETAILS MAY VARY DURING DETAIL ENGINEERING. | ° 4,
8. CONTROL VOLTAGE : 220 V DC (FOR ALL CONTROL VALVE). 121 DESIGNED | v AN.1950 |SUBMITTED i
. Pr. PORT! )
1% :f; '\?/P ?_t\:( 5?.TTAGTER:A;§LA\I/T:<'SR & PROI IONAL VALVE 1 DRAWN 9&-\- }- RECOMMENDED ‘:rg_(\
11. OIL Ti BE USED : SO VG 46/68 NO. DATE REVISIONS CHECKED APPROVED | CHECKED W AN.1950 | APPROVED =t
CONSULTANTS oEDE a 17/03/2020 |DRAWING NO. SHEET NO.
PROJEC Y MANAGER DATE PL2—-EM—02 13 oF 14




POWER BOX LAYOUT AND 400V DISTRIBUTION LINE ROUTING

EXISTING POLE ROUTING

~ IYPICAL POLE 400V

[
|
|
|
|

9000

TIE-IN POINT
AT LV TERMINAL
OF TRANSFORMER

TYPICAL POLE FOR 400V 3¢ SYSTEM
9M CONCRETE POLE. FOR INSULATED CONDUCTORS
NORMAL SPAN LENGTH DESIGN IS 30m. (NOT OVER 40m) |

A=1.0—-1.5m. BASE ON SOIL CONDITION

A DEPTH OF POLE IN VARIONS SOIL CONDITION

|

| \

k LA YA Ua WA

| R % f l
A ______--_;;__;;f_:;:_”Tﬁ'\ W 1 |
i S
| .

|

TIE-IN POINT
OF CT & PT
ON 22kV POLE

I
|
1
|
|
|
|
J

KINGDOM OF THAILAND
Department of Alternative
Energy Development and Efficiency

MINISTRY OF ENERBY

PHLUANG 2 MINI HYDROPOWER PROJECT
AMPHOE KHAO KHITCHAKUT, CHANGWAT CHANTHABURI

PART 3 : TRANSMISSION LINE
TRANSMISSION LINE

POWER BOX LAYOUT AND 400V DISTRIBUTION LINE ROUTING

nnnnnnnnnnnnnnnnn

Enray et nd Eiiency
PECM rec vanacevent co. L. MINISTRY OF ENERBY

i 3 | REVIEWED s“m

400V POWER CABLE FROM POWER BOX TO LV SWITCHGEAR | 2

DESIGNED M—M WN.604 |SUBMITTED 2

SHALL BE INSTALLED ON EXISTING POLE.

1 ) DRAWN i » RECOMMENDED  ~ g, s

NO. DATE REVISIONS CHECKED APPROVED CHECKED WW AWN.604 | APPROVED D"_L

17/03/2020 |DRAWING NO. SHEET NO.
PROJECT MANAGER DATE PL2—-TS—-01 14 oF 14
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