





Al KA PO HYDROPOWER PROJECT

LIST OF DRAWINGS

SHEET NO.| DRAWING NO. DRAWING DETAILS SHEET MNO.| DRAWING NO. DRAWING DETAILS SHEET NO.| DRAWING NO. DRAWING DETAILS
PART : 1 CIVIL WORKS AND TRANSMISSION LINE PART : 1 CIVIL WORKS AND TRANSMISSION LINE PART : 1 CIMIL WORKS AND TRANSMISSION LINE
GENERAL SURGE TANK POWERHOUSE
1 AKP~GN-01 LOCATION MAP AND PRO..EC! AREA MAP 47 AKP-5T-08 SEDIMENT VALVE CHAMBER PLAN SECTIONS AND DETAILS 96 AKP-FPH-34 GROUNDING SYSTEM PLAN
i 2_ i _:K;'~GN-02 PROJECT MAP T raa s 43- [ AKP-ST-10 SEDIMENT \I'AL-V'E amuazn REINFORCEMENT DETAILS =Ry a7 ﬁ‘d‘(F"—.PH—35 LOAD SCHEDULE : ] S i
3 AK-I;—JOSH smams. Aaan:vmroms ma GENER_AL NOTES 49 -M(F'-S!-n PILE FOOTING DETAILS - E e 98 { AKP;I;;—-SG SWITCH v;nn AREA P R e L
4 axP-f_;;t_-a PowER WATERWAY HYDRAULIC GRADE LINE = PENSTOCK TAILRACE
5 AKP—GN-05 I_r:nm.osac“ DATA g " 50 AKP-PS—01 PLAN AND PROFILE, STA.0+000 TO STA.O+358.645 o8 AKP-TR-01 PLAN
6 AKP-GN-06 GEOTECHNICAL IN\-’ES‘IIGATIDN.PLAN N 51 IE AKP=PS-02 w 'IYPK.‘AI. SECTIONS mD DEmLs 156 AKP-TR-02 ;;?ETJDNS s o= —_re
?_ Tl AKP—GN-07 EOLOG!C}\L SECTION a;A AND B-B 52 AKP-PS-03 TYPICAL OF PENSTock PER AND RING r;a;lsen TRANSMISSION LINE
¥ 8 . AKP-GN-08 GEO\.OGICAL SECTIDN c-C 3 T _53 AKP-PS-04 mcnon BLOCK DETALS (SHE u’s) e 101 AKP-TS-01 PLAN STA.D+000 TO STA.4TIO
[} AKP-GN-08 GEOLOGICAL ot HEADRACE AND PENSTOCK WA 54 AKP-PS-05 .mwon BLOCK ns‘rus (SHf_E‘I’ 2;’5) = o2 AKP-TS-02 POLE IY_PE -'A' AND B ) I
ACCESS ROAD ___55 AKP—PS—Oé_ ANCHOR BLOCK DETALS (SHE_E_? 3/3) o ] 103 AKP-Ts—ba POLE TYPE "C" :m?:o'_“ R Aan=
10 AKP=AR=01 PLAN AND PROFILE STA.04000 TO STA.D+500 56 AKP-PS-0T7 mc[-nba BLOCK DETALS (sné;zi_ 4/5) 104 mﬁ—'rs—m POLE T_Y;E -'E' AND F =
1 AKP=AR-02 FLAN .wn pnom_g STA.04500 TO STA.0+780.373 e 57 AKP-PS-08 ANCHOR BLOCK DETA!LS. (SHEET 5;‘;) = 105 : AKP—TS—O.'! - _TY:OF ANCHOR GUY i )
12 AKP—AR-03 wﬁc;. SECTIONS, STOPPING AND PASSING _Puucss L 58 AKP-PS-08 .va. PLAN, SECTIONS AND IJETAIL;- 106 & AKP- TS 08 POLE -ASSEMEL\' nocé;oaz_s ANCHOR BOLT FOR GUY
WEIR 59 _ -N(F'-PS—‘DO EXPANSION JOINT, PLAN, SECTIONS AND DETAILS 3 Wi 107 Ai(P—Ts-m OVERHEAD GROUND WIRE EﬁYONET A‘SSEMBLY ol .
3 AKP-WE-O1 GENERAL LAYDUT ao. AKP-PS-TI BEND DETAllz; i e | 105_ AKP-TS-08 EURYINE -l'.!_EF'TH AND FOI.MA'IDN =00
14 axP—wE—‘-:; FLn;mﬁ SECTION A-A i 81 AKP~PS-12 wn.nim_nzuﬂ.s PART 2 : ELECTRO—MECHANICAL EQUIPMENT
AKP-WE—03 _sccﬂons B-8, c.—c AND D-D —~ 32__ J\KP—_PS—B TYPRICAL cno.s.s: -E-)G-?NNAGE AND DETRLS . E&M EQUIPMENT
16 AKP—W"E—O“! SECTIONS E-E, F-F, G-G AND H—_H it POWERHOUSE w09 AKP-EM-01 ELECTRICAL SYMBOLS
7 : F AKP-WE-05 MISCELLANEOUS DETAIL el I " a3 AKP-PH-01 GENERAL LAYDUT no ﬁ.KF-E-M_—OZ S;J-GL‘E_LNE DIAGRAM FOR POWERHOUSE TR
B AKP—WE—OS_ RE!NFGRCEME};‘I (SHEET 1/2) 3 . &4 aKP—PH‘—_O; = PLANS d ‘_11; N m::n—oz A swcu-: LNE DIAGR.;M arrrc_m cnmsek_.rmc i
15___— AKP-WE-DT7 REINFOR_CEIB{T (SHEET 2/2) = = &5 AKP-PH-03 ELEvmcws_m = n2 AKP-EM-04 FUNCTION OF PRO'IECTNE RELAY s
—_“m AKP-WE--08 Anc:Hm a;l;s:. TRASH RACK AND STEEL Luzn DETAIL 66 aKP—"F;H-M SECTIONS g u3_ .AKP—EM—DS O‘PERM:K);J‘ﬂw CONTROL SE_O;ENCE DIAGRAM e
21 AKP-WE-09 STANDARD PVC WATERSTOPR, SECTION mn DETALS e a;r AKP-PH-05 DETALS OF DOORS, WINDOWS n; s_lc:u_emfeu Py na Al A.KD—EAI-OB SCADA SYSTEM i i
Wi zlz_‘ AKP-WE-10 o.ano’.;;o—_m SAND SLUICE GATE (GATE INSTALLATION) 2 68 Axp-;«-oe .?T:QJ_L.S-C-DF_TOILET. SEPTIC AND ;EEPAGE TANK e nﬁ AKP-EM-OT BLOCK- n;m?—m FOR SCA_DA- svsm.! =
23 A‘KP-E‘I_'I 0.80x0.80 m. SAND SI:L;CE GATE (GATE DETAL) = és; AKP-PH-07 GROUND FLOOR PLAN, PLAN OF BEAM E ;.AB AND ROOF BEAM PLAN o na AKP-EM-08 SINGLE LINE DIAGRAM roa_ \-}ER_A&A
24 AKP-WE-12 1.20x120 M. SLUICE G.ﬂ?E“(EiHEET 1/2) T = 70 -_:AKP-PH-OG T .-TRUSS 5Ecmns.mn DETAILS Sab n7 AKP-EM-0B wmc_m.. _D;T:ﬂ_.s FOR INSTALLATION (SHEET 1;’3)- o
25_“ AKP-WE~13 1.20x120 N, s.;act GATE (SHEET 2/2) 7 AKP-PH-08 FOOTING PLAM AMD SECTIONS - i .7 8 AKP—EH_—‘ID TYPICAL DETALS FOR INSTALLATION (SHEET 2/3_) . Ll
26 il AKP-WE-14 GATE LIFT, CAPACTFYTU TONS s 72 AKP-PH-10 ‘_HEAH AND COLUMN REINFORCEMENT DETALS = 13 m-é;i.r— Tvmal. Der-us FOR INSTALLATION @EE%}:) o
HEADRACE 73 1xn-¢u-n SLA.E RE!NFURCEI;;ZNT DETAILS 20 AKP=EM-12 !ummt_snTtT = 1
27 AKP=HR-01 FLAN AND PROFILE, STA.O+000 1O STA.0+500 74 AKP-PH~12 STAIR REINFORCEMENT DETALS S = 21 AG:EI-Q_ EXCITATION S B i
28 AKP-HR-02 PLAN AND PROFILE, STA.O+500 TO STA.0+609.438 75 ARP-PH-13 RETNNING;;I:I; REMFORCEMENT DETAILS o 122 2 AKP-EM-14 Lo.qn_cbn_mot_ =L
28 AKP.—I'R‘—D:S DATA c[ms OF HEADRACE 76 AKP—-PH—M MISCELLANEQUS DETALS i = 12—3.; AKP"EIE_. GENERATING LOAD | i & i
30_ AKP-HR=04 TYPICAL SECTIONS ;\-m_'DETAILS _"_?? AKP—PH-15 CABLE TRENCH DETALS = = 24 AKP-EM-? e TURBNE STOP - -y
31 .e.w;—-m-os TYPICAL CROSS DRAIMAGE AND DETALS 2 78 AKP-PH-18 MOVABLE STEEL BARRICADE e 25 == AKP-EM-1T7 mscr-esmnc DIAGRAM u'_out chssmt u;n FOR 'runawE BRAKE AND MIV =
32 AKP=HR-06 CONCRETE LINING, HORIZONTAL BEND AND JOINT 78 A‘KP—PH—!T CHAN uMK FEMCE AND GATE \mm 100 M. e 128 AKP-EM—18 SCHEMATIC DHAGRAM FOR COOLING WATER svsm; =
O&M ROAD 80 E-;H:m TRANSFDRMER AREA PLANS, SECTIONS AND DETAILS 27 N(P.—-ET—-B__ KPEMR naTcmu FOT? BRANAGE & DEWATERING STSTE:“ =
3 AKP=0M=01 PLAN AND PROFILE, STA. 04000 TO STA. 0+500 81 AKP-PH-19 WATER SUPPLY PIPELINE SYSTEM LAYOUT e i 128 [ AKP-EM-20 SCHEMATIC DIAGRAM FOEI_EDLNG WATER SUPPL\-r & DRAINAGE SYSTEM i
34 AKP-OM-02 PLAN AND PROFILE, STA. 04500 TO STA. 1+000 g2 AKP=-PH-20 FIELD mP_AND SLEEVE PIPE DETAILS ekt i 128 AKP-EM-21 SCHEMATIC DIAGRAM ro_n WATER LEVEL MOMITERING SYSTEM
35 AKP-OM-03 PLAN AND PROFILE, STA. 14000 TO sr—a. 113,480 = 83 AKP-PH-21 MAN DRAMAGE SYSTEM i i . i
T 3;_ AKP=OM-04 DATA CURVE or 0&M ROAD s 84 AKP—PH—Z-E- e MANHOLE TYPE 1, 2 stmncsusm DETALS T
37 AKP-OM-05 TYPICAL SECTIONS AND DETE = 85 AKP-PH-23 MANHOLE TYPE 3, 4 REINFORCEI.EN‘I’ DETALS e W =Y
38 2 AKP-OM-08 ‘I‘YF—"-C:.L SIDE DI_T_CWPE 1 .mn SIDE DITCH TYPE 2 " =i o 86 g _AKP—PH—24 MISCELLANEOUS DETALS I
SURGE TANK B7 AKP—P;I—ES SLOPE PROTECT SECTION & Y =il
k) AKP-ST-01 GENERAL LAYOUT 88 AKP-PH-26 : TYPICAL OF SLOPE PROTECTION il i
40 AKP-ST-02 SECTIONS > . 158 _ a_s; : AKP-PH-27 EXTE;N&TL!G;NG PLAN bl S
== 41_ AKP-ST-03 RING smn-sa .tm HANDRAIL DETAILS (g § | 80 AKP-PH-28 . _MA_N_ CUBICLE PLAN = Cny
e -;&2 AKP-‘ST_-D‘I -"LEIO; RUNG DETALS 2 OSSR C -; ) —AKP-PH—:»Q LIGHTING FLAN ==
T 4_3_ AKP-ST-05 PLATFORM DETAILS o2 = AKP-PH-30 ELEcmE::q-L PO_\\'ER PLAN N
44 AKP—;O& ‘.“--I;ENFORCEENT DETALS " 83 p _—M(P-F-H—m EMERGENCY FIR‘E_éKI'I AND CCTV PLAN _
45 Axp-.s;'—-a? EMERGENCY \f_AI.VE CHAMBER F'L.AN SECTIONS AND DETAILS 94 AKP-PH~32 FIRE aLw -PL_AN L e = |
=0k .;a_ nxp—sf—os EMERGENCY WALVE cmmsa?mroacsufm DETALS 95 AKP-PH-33 _LIGHTN'NG ARRESTER PLA;I = s S|




DEMOCRATIC PEOPLES
REPUBLIC OF LAOS

THE UMION OF MYANMAR

788,000 E 787,000 E 798,000 E 789,000 E BOO,000 E 801,000 £ 802,000 E
646,000 N = TS 7 e e : e — = =—946,000 N
[ o AT My ?\\J ||1 o { B8 .§ e T . [ TG TRVt hogra s gl
/ i 1 f - > i
e e fi . ¥ | 8 - ¢ |
569 _;" G| o R _r\ !l 3 : A |8 ¥ |
T/ o 8o o i o i .
’ - { k ' | My {
.t A El Ik % l|
i | L i
i g - 291 291 |
! . .H’ | 5 » T -
845,000 N[ = 3 i = - — f —{B45,000 N
'_ { f ".r -
I | \ I
i () I_ ANDAMAN
P y :
6 ! 99 e
731 P
/ > : o s, —
: 0 : S NN e b"l'.‘/_\‘ B 5 -
i \ & s ALKA PO
; R R o 1 & C ; & HYDROPOWER PROJECT
844,000 N < - —— ey SURGE TANK e 644,000 N
| 3 ]
. & ! K
. § i
i ; {
Iy j }
i \ / RS e
{ & | o LOCATION MAP
{ N B\ { NOT TO SCALE
RN )
\' ."__ i t a Vgl F | Ty
643,000 NfPie=ssc e o e RSN s 643,000 N
e . - Wl [

i - ,
@ B.uEW :_‘ ;
iihia @ 9.1

E @ﬁae.rg

s

J

S

i

k)

°© %
B Shasiadzon

: 5 EA
842,000 N {642,000 N 1:1;0% 5

1 ntl:l'.\g
i «a PO HYDROPOWER SITE

T . .

3 1 JlE.

H Nam Ban W
4 b

T % 8" ey AR N i e lf o
" \ ol SN L5l e . § o X TV - A7
| - PRI e ( i 2 / j‘bﬁ‘_’%_. ) 286 @ \ Loy i
| P . (oAt | S 2y e shpns ( | : : @ @2
it — 5 _ A - e M
[l_ ""‘" f ) \.i\'f\ - k ’q\ex’“ £ % i '{i’-\\ﬁ\‘q ! J 0
841,000 NE= L ek - - - ERE ~ — - ) : L — 541,000 N ()
786,000 E 787,000 E 798,000 E 769,000 E 800,000 E 801,000 E 802,000 E
PROJECT AREA MAP Tudmanduled
SCALE 115,000 ; _,\H\-ﬂ?!‘“
Al KA PO HYDROPOWER SITE LOCATION
NOT TO SCALE
KINGDOM OF THAILAND
Department of ARernstive
Energy Development and Efficiancy
mm OF ENERGY
LEGENDS : NOTES : Al KA PO HYDROPOWER PROJECT
_,._.,<:_.:’..: STREAM 1 ALL DIMENSIONS AND ELEVATIONS (MS.L.) ARE IN METERS, UNLESS OTHERWISE SHOWN TAMEON PHUKHAO THONG AMPHOE SUKHIRIN CHANGWAT NARATHIWAT
> e 2. SYMBOLS, ABBREVIATIONS AND GENERAL NOTES SEE DWG, NO. AKP-GN-O3 PART : 1 CIVIL WORKS AND TRANSMISSION LINE
< GENERAL
HEADRA
LOCATION MAP AND PROJECT AREA MAP
[ ] SURGE TANK .
PO =5t wwcmuint oo, um NINIBTumFlY u:sng ttulys
o PENSTOCK =: g ST COMSULTANTS £0, LTR s Gd
00102 04 08 OB 10 12 2 | | ; DESIGNED fafpen- ni2e074 (o AH0as2 [SUBMITTED = ha—
. POWERHOUSE : = — 1 =5 DRAWN {_2-.;5 RECOMNENDED. = o "
e FLOMETES NO. DATE | mEwSIONS CHECKED wprroved | cieckey YeeS fpwed anezs |aprroven ool
SR e Lo 28/10/2021 DRAWMNG MO SHEET MO,
i s PROJECT MANAGER DATE AKP-GN-01 | oF 128




: H44,000mN
‘L— §44,000mMN —]7 _‘m I”l ! lL ; /:h:‘-\\ l ‘[_ .\ /—’ulg
$ £ N g g [ R W\ £ '- —£
g 2 g 8 g £ L 2 g s
¢ & g g g j’;// S N \ 8 g g
e
7

—000g1 4+

/

L TRANSMSSION LINE
e

}— 643,800mN e

- ACCESS ROAD
BAN TO MO

}—— 643,600mN 543,600mMN *I

It | MRRILL |
it
1

643,400m.N ‘I

G OF HEADRACE

i—‘ree.ao Om.E
|—799.400m.E
i*TQQ.BOE)m.E
‘—?99,900“&5
i— B800,000m.E
L——GOO.EDOm.E

: :
643,200mN —L _j_

[™]
&
£
o
2

843,200m.N

v Deesien wanic | NG5 84 GRD O-ORDRATE [[ELEVATON | oL, o) [(BSTANCE Soa FRg;{ECL ml\gAP T TS
NORTHING EASTING (MsL.) (m.) . ! Departmers of Aernae
1 GPS Ot 543,650.751 BOD,M0.755 142190 W“Wﬂmﬁlﬂm'lﬂﬁﬂmm il M:;JEIYET;:!UE\':EI:HEHGY oy
1mer—za'-23" 63.712 Distonce & Azimuth from GPS ©1 o GPS 02 Al KA PO HYDROPOEI;-PROJECT
2 GRS 02 s43,801.078 BO00,163.078 141550 wpaunusadiuuguseuntsfinfisndonmimieeanss NOTES TAMBON PHUKHAO THONG AMPHOE SUKHIRIN CHANGWAT NARATHIWAT
2 s e Tl i i e L i 1AL nm;nsms AND ELEVATIONS (M.S.L) ARE W METERS. UMLESS OTHERWISE SHOWN, PART : 1 CIVIL WORKS AND TRANSMISSION LINE
264°-43'-35" GB.ETS Distarce & Azimuth from GPE 03 1o OPS D4 -

2, SYMBOLE, ABBREVIATIONS AND CENERAL NOTES SEE DWG. NO. AKP-GN-03

4 ces 04 s43830.030 | 79930202 80,08 . Seguiianmsniumpania GENERAL
5 GPS 05 643,642,855 788,174,880 229.238 wpaususaliuug e sl fnuonaAsaaus iy PROJECT MAP
FT0-02" =44 44,945 Distonce & Azemuth from GRS 05 to GRS 06 —
. T POM ric usasoinT oo, LT 4mm-meﬂam
L] GP3 08 643842282 TO9,120.850 230,634 3 UugTuREUN U ..md‘\aﬁu MINISTRY DOF ENERGY.
; = g ST CONRLTAN'S €0, LTD, S
7 GPS 07 843353.59 708,740.252 234.302 wgnruasfeisduoumn o) 50 00 150 3
Ne-20'20" | 22375 | Distonce & Azenutn trom GRS 97 to  GPS 08 e 2 SESINED [Khm- rpzeo7s v auese: [suBMTED S -
SCALE 12,000 METERS = ]
. v ' DRAWN RECOWWENDED =]
8 GRS 08 843,343.603 798,729.200 238.237 wypnsual g Anneuslufisesfuan 1 &"‘{ oS
NO. DATE REVSIONS |  CHECKED APPROVED | crEcken TS QS ansen |aeeroven  uramed
s | 55 W™ foad™  25/10,2001 | orawiie 1o, SHEET NO.
ONSULTANTS DEDE
¥ = PROECT MANAGER DATE AKP=GN-02 | 2 o 129




ABBREVIATIONS :

SYMBOLS :

GENERAL NOTES :

b

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

A CROSS-SECTION AR F WAX, MAXIMUM z-a—qa——a YPICAL NORTH ARROW
EA:OF-FLON g TREICALINER 2. DURING THE CONTRUCTION PERIOD, IT IS THE CONTRACTOR'S DUTY TO CHECK THE CORRECTION
AC. ASBESTOS GEMENT PIPE MSL. MEAN SEA LEVEL
= A RS OF ALL RELEVANT LOCATIONS, DIMENSIONS, ELEVATIONS AND OTHER DATA AS PROVIDED BY
AGG. AGGREGATE WISC. -
MESCELLAEOUS THE DRAWING AND TECHMICAL SPECIFICATIONS BEFORE THE MPLEMENTATION OF THE WORKS.
ALT. ALTERNATI N. RTH
= " PAVED ROAD 3. N CASE OF ANY DETAILS BEING NOT MENTIOMED OR NOT SHOWN IN THE DRAWING OR TECHNICAL SPECIFICATIONS,
APPROX. APPROXMATE 3 MANMNG'S R FFICIENT
" PLEAMESSICRRERREAS: o o o OR IN CASE OF ANY DISCREPANCY, DEFECTIVE DESCRIPTION, ERROR, DIMENSION OR AMBIGUTY BETWEEN
. Wi i e = e i DRT ROAD, LATEITE ROAD OR TRACK
) A OR IN ANY OF THE DRAWINGS, IT IS THE CONTRACTOR'S RESPONSIBILITY TO CORRECT ﬁNDfUR ADJUST
B. BEGINNING OF SURVEY NGL. NATURAL GROUND LEVEL
it VILLAGE THE RELEVENT DRAWINGS TO OBTAIN FIELD ENGINEER APBROVAL
8C. GINMING OF CURVE . OR NU
i N/t ‘ PRER 4, ADDITIONAL SYMBOLS, F REQUIRED, ARE DEFINED IN THE RESPECTIVE DRAWINGS.
BEG. BEGINNING MWL, NORMAL WATER LEVEL e e Y TRICT
U CRMAL WATER LE T y—r=p—r=y GITE R DS TRIC 5. THE SPECFICATIONS AND THE QUANTITES OF MATERIALS ARE SPECIFIED IN THE TECHMCAL SPECFICATIONS.
; BOTTOM F oD. OUTSIDE DIAMETER
e 3 SR R A 6. ALL PLAN CONCRETE CORNERS ARE TO BE CHEMFERED 2 cm. UNLESS OTHERWISE SHOWN.
a oFf. OUTSIDE F.
i ALE 7. SLOPE N CUT AND FILL SECTIONS, UNLESS OTHERWISE SHOWN. SHALL BE CONFORMED
M. BENCH MARK oM OPERATION & MAINTENANCE
B:M ERATEN & —_— = CULVERT UNDER ROAD TO THE FOLLOWING TABLE OR AS DIRECTED BY FIELD ENGINEER.
BOTT. BOTTOM PC. POINT OF HONRIZONTAL CURVATURE
—% H BRIDGE
BRG. BEARING . POINT OF HORIZONTAL INTERSECTION TG GO S T TR ROk
CBR. CALFORMIA BEARING RATIO PL. PLATE s CUT %5 | FILL 15 | cuT is FILL 15
(@) POLE |
c/e CENTER TO CENTER ROC. POINT ON CURVE OVER 1 over 105 2/ 1/ 0 it
€ CENTER LINE P.O.T. POINT ON TANGENT | | TEST PIT - 15 0.5 1 0 Hld
cL. CLEARANCE POINT ON SUB-TANGENT B5 - 12 ¥ " 10 1
@) EXISTING HAND AUGER :
CM. OR cm. CENTIMETER PRE. POINT OF HORIZONTAL REVERSE CURVE 12 - 13 ¥ | ws 10 5
CM./5 OR cm./s CENTIMETER PER SECOND PT. POINT OF TANGENT ® EVISTING DRILL HOLES LOWER 13 1 2 10 t2
co. COLUMN Bve. POLYVINYL CHLORIDE
L e 2/ = FILL SHOULD BE AVODED
CONC. CONCRETE PVC. POINT OF VERTICAL CURVATURE @ OReL
1,/ = FOR DOUBTFUL CASES CONSULT FIELD ENGINEER
1] DEGREE OF CURVE PV POINT OF VERTICAL INTERSECTION
cun DEGREE, MINUTE, SECOND
DB, DEFORM BAR' FVRC. POINT OF VERTICAL REVERSE CURVE
d. DEPTH OF WATER PVT. POINT OF VERTICAL TANGENT o AT EQUAL DISTANCE BETWEEN CENTER TO CENTER STRUCTURAL DESIGN NOTES :
DIA. OR # DIAMETER a. DISCHARGE s i 1. THE ULTMATE COMPRESSIVE STRENGTH OF CONCRETE OF STANDARD CYLINDER (#0.15x0.30 m.)
DOH, DEPARTMENT OF HGHWAY QTY. QUAN. QUANTITY ; TEST AT AGE 28 DAYS SHALL BE AS THE FOLLOWING, UNLESS OTHERWISE SHOWN.
KM, 14000
DWG. DRAWIG R RADIUS OF CURVATURE ‘ STATION -
DEDE. DEPARTMENT OF ALTERNATIVE ENERGY r HYDRAULIC RADIUS e ke oEScRm
DEVELOPMENT AND EFFICENCY RE , 8 ROUND 8AR ———— BB R B R RV (R 2 FRESTRONS) CONeRTE
£ EAST RC. REINFORCED CONCRETE = i 240 0&M ROAD
: e 5 OB = D % WER, INTAKE STRUCTURE, SEDIMENT TRAP
EA. EACH REF. REFERENCE PLAN OF RPRAP & IFCHEREOHSEL TALRALE
EC. END OF CURVE RERSF. REMFORCEMENT Fu CROS DRANAGE STRUCTURE
PLAN OF SLOPE RPRAP 4. MANADLE
EF. END OF FACE REQ'D REQURED ol Tt 4, MAKADLE
R e 5, ANCHOR BLOCK, PPE SUPPORT
EL. OR ELEV. ELEVATION RID. ROYAL IRRIGATION DEPARTMENT gﬁggﬂ.gg:gﬁggﬁ SECTION OF DUMPED RIPRAP s T
EXIST. EXISTING SCH. SCHEDULE L CONERETE
= S &, R O0.05.0.0.G.0%, SECTION OF HAMD PLACED RIPRAP
Bl EXTERDR SEVG: SEEI SECTION OF SAND 2. UNLESS OTHERWISE SHOWN, THE FOLLOWING CLEAR COVER OF CONCRETE OVER OF THE REINFORCEMENT SHALL BE USED :
EX. EXTERNAL DISTANCE OF CURVE SPLT. STANDARD PROCTOR COMPACTION TEST - FACE EXPOSED TO SCOUR 5.0 cm,
g FREE BOARD , FINISH 55 SDE SLOPE T T SECTION OF GRAVEL OR COARSE AGGREGATE R s, S =
EF: FAR FACE STR. STRRUP T e — FACE UNEXPOSED TO EARTH OR WEATHER 3.0 cm.
F5L FULL SUPPLY LEVEL STA. STATION 3. THE RENFORCEMENT LAP SPLICES SHALL NOT BE LESS THAN 50 DIAMETERS
FTG. FOOTING STD. STANDARD TR SECTION OF EARTH OF BIGGER THAN BAR WITH HOOKS, UMLESS OTHERWISE SHOWN.
HE. HEAD STR. STRUCTLRE - 4. EMBEDDED METALWORK SHALL BE SECURELY FASTENED IN POSITION BEFORE PLACING CONCRETE.
Pk . SECTION OF BACKFILL
HEX. HEXAGONAL SYMM. SINETRIGAL 5. ALL CONSTRUCTION JOINT SHOULD BE TREATED AS DIRECTED IN ORDER TO ASSURE THE BEST BOND.
HOR, HORIZONTAL 2 TANGENT LENGTH: ;. THIRKNESS SECTION OF CONCRETE 8. A5 cm. (MN.) LAYER OF LEAN CONCRETE (135 BY VOLUME) SHOULD BE PLACED BELOW CONCRETE STRUCTURES.
D RSHOE DIAVETER I ToN 7. THE STRUCTURES SHOULD BE PLACED ON UNDISTURBED SOLS OR COMPACTED FLL
LF. WSIDE FACE TH, THCKNESS STEELUSROTION AND BACKFILL AROUND THE STRUCTURES SHOULD BE COMPACTED.
NOOR ™ WCH TF. TOR FACE s
1 s —T-—T—T—T—T—T— AR R FUANL O BT BT R AL 8. THE FOUNDATION ELEVATIONS ARE SUBJECT TO CHAMGE AS DRECTED ACCORDING TO THE SOIL CONDITIONS.
INT. INTERIOR T4 THAI INDUSTRIAL STANDARD 9. ALL SIZES OF REINFORCNG BARS AND STRUCTURAL STEELS ARE IN MILLIMETERS.
NV, INVERT Ts. SUPERELEVATION TRANSITION LENGTH B @GR ELEVATION OR PLAM OF ROCK CUT 10. ALL STRUCTURAL STEELS ARE THOSE OF T.LS. DESIGNATION Fe24.
Kg. KILOGRAM TYP. TIRIAL 1. REINFORCED STEEL BARS SHALL BE CONFORM TO T.S. AS FOLLOW :
ELEVATION OR PLAN OF SLOPE
Kem. KILGMETER v VELOGITY. OF | FLOW “_’I B! — DEFORMED BARS (SD30) - T.AS. 24-2550
KPH. KILOMETER PER HOUR v.C VERTICAL CURVE NATURAL GROUND LEVEL — ROUND BARS (SR24) — T.LS. 20-2559 KINGDCM OF THAILAND
Departrment of Altarneth
KSC. KILOGRAM PER SQUARE CENTMETER Ve. LENGTH OF VERTICAL CURVE 1. ALLOWABLE BEARING CAPACITY OF FOUNDATION Enerty Devolopmant and Effisiency
L LENGTH OF CURVE VER. VERTICAL 25,00 —— CONTOUR LINE SHALL NOT BE LESS THAN AS FOLLOW : ¥ MINISTRY OF ENERGY
LC. LENGTH OF HORIZONTAL CURVE VoL, VOLUME 2
E RIVER, STREAM OR NATURAL DRAN ~ WER, INTAKE AND SEDIMENT TRAP Qg o T Al KA PO HYDROPOWER PROJECT
LONG. LONGITUDINAL W/ WITH L 2 TAMBON PHUKHAD THONG AMPHOE SUKHIRIN CHANGWAT NARATHIWAT
] - HEADRACE QG = 5 T/
s c. WATER CLO
LT LEFT w.e SET FLOW FLOW DIRECTION — SURGE TANK a = 20 T/ PART : 1 CIVIL WORKS AND TRANSMISSION LINE
LWL, LOW WATER LEVEL o ANGLE 2
5 SLOPE DIRECTION SEANERL B =110 B/l GENERAL
M OR m, METER A DEFLECTION ANGLE - e e BN
2 2 - z % 5 SYMBOLS, ABBREVIATIONS, AND GENERAL NOTES
u.aos m.3 SOUARE METE S ST ~ RETAINING WALL, TALRACE G = 10 T/M
M7 OR o CUBC METER —~ OTHER STRUCTLRES g = 5T/M° POM s uwucoin co. im0
M. OR . MILLIMETER 3 o | & v cosarins oo, . T
M./S OR m./s METER PER SECOND 2 | DESGHED o 1820074 GHr fmoacz [SuBMTIED =y -
MIN, MM 1 | A St RECOMMENDED P
NC. DATE REVSIONS cieckeo | aeproveD | cuecren Jpael RS ansen |aprroven  Awodm®
W— 28/10/2021 DRAWING NO. SHEET NO.
CONSULTANTS DEDE
PROUECT MANAGER DATE AKP-GN-03 | 3 o 128




+265.00 | Sy - 2 el - = I ——u = = +265,00
+255.00 | o - L e == = = S £ ____ +285.00
v'a.. +248,35
[ - EL.+247.542 EXTREME WATER PRESSURE
SURGE TANK —
wage: | ol I S = it et T = = A\ B Ty SR T _ Lasco
RW.L +237.80 HGs _ EL.+242.528 EMERGENCY WATER PRESSURE
e e e, A _EL4237.800 NORMAIL WATFR PRESSURE
= it~ — =1 A = e __235.00
WEIR INTAKE
-PIPE INVERT OF HEADRACE @120 m.
+225,00 | 2 o 1 = ___4225.00
+215.00 - e b o = _14215.00
=
(5]
(=}
b=
+205,00 . BTH, o > Emos,oo
318 5
HE s
g g
5[5 0
5] ©
+185.00 —| i Lt — —_— ES H185.00
— — 23 :
a2 &
Q:-.m 2
218 &
2 L=]
alé
et b
4185.00 i — w|m
HEADRACE
+175.00 = :
+185.00 T =N — 2 — = =
PENSTOCK
f
+155,00
NOTES : PROFILE ALONG WATERWAY ¢
1. THE DATA SHOWN ON THS DRAWING IS PROVISIONAL AND WILL BE REVIEWED VERTICAL 1 : 300
WHEN THE ACTUAL TURBINE CHARACTERISTICS ARE KNOWN. MME e 2000
2. T HAS BEEN ASSUMED THAT STEEL FOR THE PRESSURE PIPELINE CONFORMS
TO STEEL TYPE 5541 OF THE JAPAMESE INDUSTRIAL STANDARD JS € 3101
3, THE THICKNESS OF THE PIPE SHELL SHMALL INCLUDE A TOLERANCE OF 2 MM, TR
KIN
FOR CORROSION AND SHALL BE DESIGNED FOR THE LOAD CASES SHOWN IN LOAD CASES ALLOWABLE TENSILE STRESS B o Ao
THE TABLE BELOW Energy Development ana Efficiency
4, WELD EFFICIENCY OM THE PRESSURE PIPELINE SWALL BE AT LEAST 80X EXTREME WATER PRESSURE RESULTING b i VELS ST 5 5 6 5 5% o5 MINIBTRY DF ENERBY
! x L
8, THE LOADING CASES MAY BE MORE FULLY DEFINED AS BELOW FROM SLOWDEN CLOSURE OF THE TABLE VALVE — ; : " | Al KA PO HYDROPOWER PROJECT
RMAL ~ INCLUDES NORMAL WATER PRESSURE AND NORMAL LONGITUDBAL : METER! TAMBON PHUKHAO THONG AMPHOE SUKHIRIN CHANGWAT NARATHIWAT
W 2 = EMERGEMCY WATER PRESSURE AND ALL SEALE E300 ey RIN GW
LOADS SUCH AS WEIGHT OF PIPELINE, ANCHOR BLOCK, EXTERNAL A 0.75 x MNMUM YEELD STRESS
SOL AND WATER PRESSURE OTHERHORMAL LONGITIRIAL LOADS o 2 &0 100 150 PART : 1 CIVIL WORKS AND TRANSMISSION LINE
EMERGENCY - INCLUDES LOSS OF A SUPPORT OR LODADING DUE TO TEST PRESSURE NORMAL WATER PRESSURE AND ALL Sank e e SCALE 12,000 e GENERAL
OR MPOSITION OF DESGN EARTHOUAKE ON NORMAL CASE OTHER NORMAL LCMGITUDINAL LOADS €R WATER LA o £
EXTREME = INCLUDES EXTREME WATER PRESSURES IN PIPELINE OR INCIDEMCE POW WAY HYDRAULIC GRADE LIN
ARTHQUAKE P! MAL WATER PRESSURE Dopartmaen o ARerneivs
OF MAXIMUM CREDBLE EARTHQ LUS NDRMAL T L & E I
PcM MINISTRY OF ENEAGY
g ST CONSATANTS 0O, LTD. :
6. THICKNESS OF PENSTOCK DESIGNED BASE ON PRESSURE RISE HEAD (WATER HAMMER) | 3 REVIEWED
= 1.8 X STATIC HEAD = 43.802 M, 2 2esieNED JRfrine nuze074 s wmzanz fsusmirEr ==
TURBINE PERFORMANCE, CLOSING TIME (8 SECCOMDS APPROXMATELY) WILL BE SPECIFIED 1 DRAWN i oy RECOMMENDED ""‘;f hK—
N THE BIDDING DOCUMENTS. NO. DATE REVSIONS CHECHED APPRCVED CHECAED a8.E231 | AFPROVED e
.
A e, _W_zaﬂwzw DRAWING NO. SHEET NO.
= DATE AKP-GN-04 | 4 o 120




140

400 : : Bo-f - - RETURN PERIOD | FLOOD PEAK ——2 YRS
| E [ (YRs.) {cms.) e
| |
350 i —a— 10 YRS. =9
|
| —»— 25 YRS, 8.0
3.00 — — i
| ] ——— 50 YRS 0 L o jullL. -
(5]
~ 250 4— p > S - = = —— 100 YRS.
g ‘ ¥ - - — |-
3 . ] e
= | a 5
w200 l a = 50
g | | 8 ot
% gd = 1518 cms I | i & b
8 150 f——+ = | :
(=} | @
a 30 L4
.00 = == |
2.0 g = -
0.50 — 10 B |
il -
0.0 . ' ! . i o0 . b=t L
o 0 20 40 50 &0 70 B8O a0 100 APR MAY | JuM S AUG | sEP ocT Now DEC JAN FEB MAR
TIME EXCEEDED (%) TME (HR.) DISCHARGE (CMS.) | 124 135 1.45 L7 188 221 2,88 5,84 7.93 385 182 183
FIGURE 4 VARIOUS FLOOD RETURN PERIOD HYDROGRAPH AT WER ! 2
FIGURE 1 FLOW DURATION CURVE
FIGURE & AVERAGE MONTHLY DISCHARGE AT WEIR
+240.5 = 140
130~E f "'I RETURN PERIOD FLOCD PEAK | ——2 YRS,
+240.0 |— = = == = 120 . res:) (a2 | —%—5 YRS.
+239.930 2 30.94 |
T~ —— 10 YRS,
~ : 5 45.16 |
g +238.5 4— —— Oy o e —— 25 YRS.
3 @ 0 55.09 [
= Z 90 L | [ i W | ——50 RS,
= =l e 25 80.98
S +239.0 b3 i
5 Iﬁ'_j 70 - 50 BLy7 L
@ 8 sod - 942
< +2385 9
= T 50
40 =
+238.0 p - - — 1 =
I_ 20 -
+237.5 - 10
87.81
o 20 40 60 80 (100 ) 100 P i e ________—_____
[+] 4 B 12 16 20 24 28 32 36 40 44
DISCHARGE (CMS.) TIME (HR)
FIGURE 2 RATING CURVE AT WER SITE FIGURE 5§ VARIOUS FLOOD RETURN PERIOD HYDROGRAPH AT POWERHOUSE
+158.0
+158.501 T /
+158.0 - = L }
Y
71}
=
=
)
L
2 +157.0 _—
— KINGDOM OF THAILAND
[V Department of Alarnative
E r Enorgy Development and Efficiency
-; MINISTRY OF ENERBY
+156.0 e — =S Al KA PO HYDROPOWER PROJECT
X | TAMBON PHUKHAD THONG AMPHOE SUKHIRIN CHANGWAT NARATHIWAT
\ PART : 1 CIVIL WORKS AND TRANSMISSION LINE
| | GENERAL DRAWING
!
+155.0 T T T HYDROLOGICAL DATA
0 20. a0 80 80 94.20 100 L
(100 1) GRLERE rec s e ey
DISCHARGE (CMS.) g o S MINIBTRY OF ENEREY
3 - ;
FIGURE 2 RATING CURVE AT POWERHOUSE = - —
2 DESIGNED oy e ML23072 e’ 89452 | SUBMITTED = -
1 R RECOMMENDED o g™
ND, DATE REVISIONS CHECKED appRovED  |curccen YRR Pt anzen |APPROVED  Atnamns
CONSULTANT E E 28/10/2021 || DRAWING NO. SHEET WO,
it RESE: PROECT MANAGER DATE AKP-GN-05 | 5 o 120




i_ 644,000m.N

798,400m.E

}— 543,800m.N

}— 643,600mN

i‘ 643,400mN

I—?BB,?DOm.E

B43,000m.N

= TQB.EQUm,Ev—*

?DB.GO%.EAi
709.000m~€—|
?%.EOME—i

99,600m.
L0

W\
798,

}

=
b ]l\]

// /
]

N

SURGE TANK!

At

POWERHOUSE

/’/—" ¢ OF O&M ROAD
{/
[

§ OF O&M ROAD PART 1

¢ OF HEADRACE

SYMB0L
® BH-1  BORE HOLE (ROCK CORING)

A DH-1  BORE HOLE (WASH BORING)

788,800mE

%

|—T99.000m E
}—?99.‘200"&
}—79@.400"&E
}—799.000«!.[
‘7?99.30‘&115

GEOTECHNICAL INVESTIGATION PLAN

.OOUm.E#

|1 &
oy 2
LG 2

= e

g

=

800,200m. E\—l

ACCESS ROAD

}—SO0.0UM

\
543,800mMN —-‘

B43,600m.N ‘|

£43,400m.N —’

843,200mN ~|

|—800.200!11.E

£43,000mMN

PROJECT UAMAGER

WGES B84 GRID CO-ORDINATE DEPTH SCALE 12,500 KINGDOM OF THAILAND
NO. NAME REMARK
NORTHING EASTING (METER) & gl
1 BH-1 643,633,344 798,472,782 0 L TEr R MINISTEY OF ENEREY
2 -2 643,680,668 TORIZR.574 & wEoamaanh Al KA PO HYDRDPDWER PROJECT
3 BH-3 843.642.071 760,135,408 5 BRSNS (SURGE TANK) TAMBON PHUKHAO THONG AMPHOE SUKHIRIN CHANGWAT MARATHIWAT
4 BH-4 843,042,288 780,128,983 © UBLINE AR (SURGE TANK)
= - s e = Asiendi piikin PART : 1 CIVIL WORKS AND TRANSMISSION LINE
B ! 5
o

5 | e | sesessm | mesrseas s v — NGTE GENERAL

A A = L ALL DIMENSIONS AND ELEVATIONS (M.S.L.) ARE IN METERS. UNLESS OTHERWISE SHOWN. GEOTECHNICAL INVESTIGATION PLAN
z B P Tod v = R T ]". (PENETOCK) 2. SYMBOLE, ABBREVIATIONS AND CENERAL NOTES SEE DWG. NO. AKP-GN-03 —

s om Aneeces ¢ Enorgy Davsicpmant as: Bz
8 oH-2 843.657.779 708,217,254 s vianmpanth (pensTock) PRI Ll bl
F DH-3 843821738 788,038,414 5 Winmedingy (HEADRACE) o 50 100 B0o 200 3 g il REVEWED )
] === =
0 -4 843,484,633 768581540 8 whiaomadmh) (HEADRACE) = e — 2 DESIGNED  felyper 11120074 HAPOR 38,8589 | SUBMITTED ==
" D §43,407.030 TE0,B52T9 5 vBianmetindy (HEADRACE) £ ! DRAWN RECOMMENDED ,?S_
NO. DATE REVISIONS CHECKED APPROVED | cwecken sns23t Japrroven  Asnat
b o ey DEDE 28,/10/2021 DRAWING NO. SHEET MO

DATE AKP-GN-08 | & = 120




+170.00

+T00  |— G

+168.00

+168.00

+167.00

+166.00

+165.00

+184.00

+163.00

+182.00

+161.00

AR

4.47x10 (129 ~

T 09T EI00/30 510 m.

G =

+180.00

+158.00

Clayey grovel with sand (GC)

—= GROUND SURFACE —

L*, =+ . _Gronite, HW, VH
a0

2.92 Meto-sandstone, MU-HW, H—VH
2
= =gy 498 ™ Granite, HW, W

APPROXIMATER-WHETHERED ROCK LINE

+157.00

+158.00 T

Meta—sondstone, MW—HW, H
5:08-m:

M2 7 aliie

Granite, MW-HW, VH

ELEVATION (m. MSL)

+196.00 |—

~.323

Mela—sandstone, MW, VH

+155.00

+154.00 ———

+153.00

88—

Hdee

Bt /— APPROXIMATED FRESH-ROCK LINE
Meta—sondstane, FR; VH—¢
v -

345

+152.00

+151.00 -—

11:00-m—
T e

+150.00 |—

+148.00

+48.00 |— =

NOTES :
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SOIL SYMBOLS ROCK SYMBOLS DEGREE OF WEATHERING
= R = FRESM ROCK
m Clayey grovel with sand . Gronite SW = SUGHTLY WEAMERED ROCK
MW = MOBERATELY WEATHERED ROCK
Sondy clay Meta-argilite W = HIGHLY WEATHERED ROCK
O8 = COMPLETELY WEATHERED ROCK
§ sty sona D ML SR ie DEGREE OF PERCENTAGE OF RQD.

Meto-sondstone

<R

= VERY PODR ROCK

25-50 X = FOOR ROCK

SECTION C-C
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1-5 LUGEON OR 10 = 5x10 BM/SEC SEMI-MPERVIOUS

EXPLANATION

BH—1 DRILL HOLE MUMBER
(+162.98) Elev. (mMSL)
GROUND SURFACE S BT SOIL NAME

Clayey grovel with sand (GC)

GROUND WATER LEVEL —!

GWL=150,

10/08/21

NUMBER OF BLOWS/30 CM.

00/30 — pqolm UK NAME

Granite, HW, VH ——— DEGREE OF HARDNESS
——3.00 m. DEGREE OF WEATHERING
CORE RECOVERY
ROCK QUALITY DESIGNATICN

—10.00 m. DEPTH FROM SURFACE
LUGEON UNT 3.45 Meta—sandstone, FR, VH
! ——11.00 m. DEFTH TO BOTTOM OF DRILL HOLE

T B30 (%), GR (K]
o 50100

60-T8 % = FAR ROCX

75-00 % = GOOOD ROCK

BO-00 % = VERY GOOD ROCK

=-B A
=10 LUGEON DR 5000 — 10 CM/SEC SEW-PERVIOUS

0 25 50 75 100 125
e, , ’ ' i
SCALE 1100 METERS

b

KINGDOM OF THAILAND
Department of Altarnative
Energy Development and Efficlency

MINISTRY OF ENERGY

Al KA PO HYDROPOWER PROJECT

TAMBON PHUKHAO THONG AMPHOE SUKHIRIN CHANGWAT NARATHIWAT

PART : 1 CIVIL WORKS AND TRANSMISSION LINE
GENERAL

GEOLOGICAL SECTION C-C

- -4
0-850 LUGEON OR 10 - 50 CM/SEC RATHER-PERVIOUS

g PAT MANASIMENT C0,, LTh.

e
Erntgy Cmemopmans wed Effeee sy
MINISTRY OF ENERGY

s 3 g 57T CONSWLTANTS CO., LT, REVIEWED 0_
T tE ST S 2 DESINED fehe 0120074 K2000S apgo6e | SuBMITIED =
] DRAMN RECOMMENDED ?)raf*
NO. DATE REVISIONS CHECKED approveD | cHECKED % "Mi'r apsen Jaseroven A#A
ﬁ & 28/10,/2021 DRAWIKG NO. SHEET WO
CONSULTANTS bepe PROJECT ANAGER ﬂf AKP—GN-08 | 8 o e




+260.00

+255.00

+250.00

+240.00

7\ ¢ ExisTING

WEIR

+245.00 |-

+235.00

Lo

sl

+230.00

+225.00

+220.C00

+215.00

DH-5

S | _(3235.98)
g

OUND. SURFACE

SURFACE

g@m- 28 m

oo (234,73

DH—4

R )
594, 100,

[/ \ g SURGE TANK |

/—mf

e I I . s
RSN = _1x23330) |

a3

)
Ereve

B 1 |

UL

e T T T ————— —~——
sl with- grevet- (0L}

DH=2

g PowER House — )

R :228.14)
.00 ‘“‘\‘.,
o DhOTaR gy ey (o)

+210.00

ELEVATION (m. MSL)

+205.00

+200.00

+185.00

+180.00

+185.00

+180.00

+175.00

+170.00

+165.00

+160.00

APPROXIMATED WHETHERED ROCK LING

F{ﬁmﬂ;\h ol (CL)
520 m

i

|

| \\ GROUND SURFACE

4 _ : Vi R

|

|
L

|

|

APPROXIMATED| FRESH ROCK LINE

DISTANT (KM.)

0+000

0+050 Q4100

O+150 0+200

0+250

O+300 04350 Q+400

0+450

0+500

0+550

O+800

0+850 04700 04750 0+800 0+B50

04800 0+850 000

NOTES :

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

2, SYMBOLE, ABBREVIATIONS AND CEMNERAL NWOTES SEE DWG.

LEGEND
SOIL SYMBOLS

Sandy clay

Silty sond

ROCK SYMBOLS

214 Cloyey grovel with sond Granile

Meto-orgilite
D Meta—sondsione

Melo-sondstone

ND. AKP=GN=03

DEGREE OF

FR. -

WEATHERING
FRESH ROCK

- SUGHTLY WEATHERED ROCH

- HIGHLY WEATHERED ROCK

2 ¥ § %

DEGREE OF PERCENTAGE OF RQD.

< 25 % = VIRY PODR ROCK
26-5C X = POOR ROCK
B0-T5 % = FAR ROCK
T5-80 X = 0000 ROCK

BO-100 X = VERY GOOD ROCK

- WODERATELY WEATHERED ROCK

- COMPLETELY WEATHERED ROCK

DEGREE OF HARDNESS
VS = VERY SOFT ROCK
S = SOFT ROCK
Wi o= MEDUM HARD ROCK

HARD ROCK

¥H = VERY HARD ROCK

DEGREE OF PERMEABILITY
< 1 LUGEON OR < to_’cufstc = IWPERVIOUS
-5 LUGECN OR ‘0-0_ 5210 _&IEC SEMI-IMPERVICUS
5-% LUGEON 0R 510 - 10 CU/SEC SEM-PERVIOUS
1W-50 LUGEON OR roﬂ- E:WHCHKSEC RATHER-PERVIOUS
> 80 LUGEON OR > 510 CM/SEC = PERVIOUS
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HORIZONTAL ALIGNMENT DATA CURVE OF HEADRACE

COORDINATE Pi, — Pl [DEFLECTION ANGLE| Pl STA. BEARING
NO. PL

N E {(m) (it =t ) (kem) (/s =" - " E/W)

8 643,341.931 | 798,749.620 - - 04000.000 | N 33'-12'-55.48" E
Pl1 | 643,250,578 | 798,755.282 | 10.336| 27'-27'-43.25" | 0+4010.336 |N B0'-40'-42.72" E
Pz | 843367073 | 798,784,828 | 33.887| 4'-23'-45.02" | 0+044.223 |N 85 -04'-27.74" E
P3| 843,383.630 | 798,820,253 | 30.0684| 4'-44'-1.80" | 0+083.287 [N 66°-48'-30.65" E
Pl4 | 843,287.665 | 798831210 n674| 10°-17'-48.47" | 0+054.881 | N 58°-30°'-53.18" E
FLS | 643,393,855 | 708,841.385 | T.BO7  7-g'-4p.85" 0+108.768 |N 42°-24'-04.33" E
PLE | 843,397.985 | 798,845.330 | 5.864| 17'-8'-20.08" D+12.632 | N 25°-17'-44.27" E
PLT | 643,413.243 | 708852550 | 16.876| 10°-55'-54.70" | O+120.508 | M 38'-13-38.87" E
PLE | B43,418.373 | T08,857.041 " 7508| 10553420 | 04137107 |N 47'—09'-13.25" E
PLO | 843,425,131 | 708,863.248 | B8.467| 24°-T7'-2013" 0+145.574 | N 7T-26'-42.38" E
PLIO | 643,426,525 | 798,867.402 4.381] 2a-w@'-12.00" 04148.855 | 5 84'-15'-08.52" E
PLN | 643,425.545 | TO8.877.137 8.784| 22'-38'-33.08° 0+158.738 | S 81'-36'-32.43" E
PLI2 | 643,422.080 | 798,881.866 5.378| 27'-43'-36.40" 0+165.115 | 5 33'-52'-55.04" E
PLI3 | 843418526 | 708,884.863 | 6376 22°-38'-58.78" | 0+170.481| 5 W-13-57.06" E
PLI4 | 843,390,442 | 798,888,653 | 19.457| 207-8'-17.45" 0+180.948 | 5 3r-20'-14.82" E
PLIS | B43,393.75 | To8.802.460 | 7.337| 27'-28'-55.73" | 0+187.285 | S 58'-49'-10.35" E
PLIB | 543301.696 | 798,894,913 2.857| 27-27'-28.03" | 0+200.M2 |5 86'-18'-3538" E
PLIT | 843,300,223 | TEBO17.54T | 22.682| 15°-24'-44.60" | D+222.824 |N TE'-18'-40.02" £
PLIB | 543301028 | 798921438 3973 15°-24'-10.60" | 0+228.797 (N 62'-54'-20.42" E
| P 843,395,813 | 798,830,702 | 10.507| 27-55-13.52° | 0+237.304 | N 34°-5@"-15.91 E
PlL20 | 843,400.318 | 708,033,045 | 5.4D0| 27'-54'-57.40" | 0+242.803 | N O7"-04'-18.51" E
FL21 | B43,414.388 | 798,035.688 | 14.158| 18°-37'-48.53" | 0+4256.960 (N 23'-42'-07.04" E
P22 | 843,417,762 | 788,937178 3.707| 18°-38'-24.38" | O+260.867 |N 40°-20°-3142" E
PL23 | 643,425.018 | 708,043.339 9.517| 14'-48'-2L467 | O4+270.84 |N 25'-32'-02.06" E
PL24 | 643,427.735 | 708,944,638 3.013] 14-47'-41.06" 0+273.188 | N 10'=44'-28.80" £
PL25 | 84345251 | 788949338 | 25218 W -49-1207" 0+208.415 | N 25'-33'-41.07" E
PL26 | B843.458.131 | 798,952.026 8.230| 10°-43'-4.90" | 0+304.645 | N 36'-18'-45.97" E
PL27 | B43,461526 | 798,054.518 4.21| 2r-z8'-32.86" | 0+308.857 | N 57'-45'-18.83" E
PL28 | 843,483,773 | 798,058,080 4.212| 10°-43'-17.24" | O+313.088 |N 68°-28'-36.07" E
PL20 | 643,466.861 | T98,065.810 B.417| 19°-58'-38.13" 0+321.485 | N 85'-27'-12.21" E
PL30 | 843,489,195 | 798,905.281 | 20.444| 2r-0'-368.25" | 0+350.920 [N 54'-26'-3506" E
PL31 | B43,475.380 | 700,008,214 | 14.358| 23-17'-18.40" | O+365.288 | N 4T-08'-17.47" E
PL32 | 84348500 | 7o8,025.451 | 26082 14°-35'-13.78" | 0+301479 (N 26°-34'-03.68" E
PL33 | 843,512.400 | 798,034.142 | 19.432| 18'-55'-58.08" 0+410.810 (N 08'-38'-05.60" E
PL34 | 843536.276 | TOS,038.180 | 24.126| 15°-38'-2.36" | 0+435.037 |N 05°-56'-56.77" w
PL35 | B43,547.419 | 799,037.009 | 1.204| Ww-48'-4160" O0+448.241 | N 1T —49'-38.37" W
PlL36 | 843555.002 | 790,034.252 | 9.005| &-54'-54.71" | O+455.247 [N 26'-44'-33.00" W
P37 | B43568.241 | 789,028.080 | 13.718| 18°-24'-17.73" | 04468.963 [N 43'-08'-50.82" W
PL38 | 643,574,800 | 798,021.932 8.090| 12°-31-37.01" | D+477.853 [N §5°-40'-27.83" W
PL.39 | 843,577,056 | 765,018.628 4,001 12°-30'-52.0" | O+4B1853 | N 68°-11-19.847 W
PL40 | 643,586.41 | 798,905.252 | 25.178| 17-4T-36.° 0+507.132 [N 50°-29'-43,83" W
PlL41 | 643500.506 | 798,980178 | 6579| 35-23'-2.3%" O+513.71 | N 15°-06'-41.47" W
PlL42 | B43507.84 | 708088357 | 6.824| 35°-23'-50.40" | O+520.534 | N 20°-17'-08.82" E
PL43 | 843,803,585 | 788,000.763 | 6.824| 35'-23'-28.81" | 0+527.359 [N 55°-40'-37.74" E
PlL44 | B43,607.205 | 798,808.87 | 6.580| T7°-47-40.30" | 04533938 | N 7I'-22'-W.03° E
PL45 | sa3.817.780 | 700,031.268 | 38.602| 22-53-22.27" | O4570.540 |N 50°-28'-55.77" E
PlL46 | B43,647.134 | 790,086,868 | 46.4B| 18°-15'-152" 0+616.688 |N 66'-43'-57.28" E
PlL47 | 843,648,802 | 799,070.282 3718|  18—14'-358" | 0+620.405 |N B2'-58'-00.87" E
PL4B | 843,640,435 | TO0,077.034 | 6.803| 17'-2'-32.07° | O+4827.208 |S 79"-40"-27.05" €
PL4S | 643,648.997 | 789,070.428 2.444| 15-19'-13.56" | C+820.851| 5 B84'-21'-13.507 E
PLSC | B43.647.633 | 769,082,272 5051 19'-28-8.52° | 04832.803 |5 44°-53'-04.08" E
PLS1 | B43,645.800 | 799,084.0015 | 2.480| 17°-2r-30.00" | 0+635.263 | 5 27'-31-34.88" E
PL52 | B43,632.418 | 709,001037 | 15194 | 3I'-54'-25.74" | 0+850.457 | S 23'-37'-00.14" E
PLS3 | B43.623.255 | 790,005,043 | ©.008| 20-18'-52.868" | 0+660.455 |5 43°-54'-02.10" E
Pl.54 | 843,810.086 | 799,099.055 | 5.788| wW'-12'-52.37 0+866.241 (S 63'-08'-54.23" E
PL5S | 643,618,108 | 780,100.984 2,963 2r-57-15.08" | 0+668.404 |5 85'-04'-09.31 E
PLSE | 843,617.022 | 798,103.140 2.164| 19°-13'-46.68" | D+670.568 |N 75'-42'-04.04" E
PLET | 843.819.288 | 789,108.421 5450| 10°'-50'-53.81" | O+876.018 | N B4'-51-10.22" E
PL58 | 643,620,973 | 790,112,053 4.012| 10°-48'-55.52" | 0+6B0.030 | N 54°-O1-14.70" E
PLES | 84382410 | T98,118.374 5340| 33'-1-22.81" | 0+685.370 |N 20°-49'-51808" E

E | 643,637.250 | 799,121.377 | 14.06@ - | 0+690.438 -

NOTES :
1. ALL DIMENSIONS AND ELEVATIONS (M.S.L.) ARE IN METERS. UNLESS OTHERWISE SHOWN.
2. SYMBOLS, ABBREVIATIONS AND GENERAL NOTES SEE DWG. NO. AKP-GN-O3

REFERENCE DRAWINGS :

1. HEADRACE, PLAN AND PROFILE, STA.04000 TO STA.O+500
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TABLE 1  TABLE OF CUT SLOPE TABLE 2  TABLE OF FILL SLOPE

TYPE OF GROUND SLOPE TYPE OF GROUND SLOPE
TH TH
POST CONSTRUCTION JOINT FOR SIDE DITCH & 3.00M. LR v o 8
r}.A : MODERATELY WEATHERED ROCK 10.5 MODERATELY WEATHERED ROCK 1
' FRESH ROCK 10.25 FRESH ROCK "
o NEL T ™ NBL =T
NOT TO SCALE
1 1
(! - TABLE 3
= -
s | 5 o SPACING OF GUIDE POSTS
(SPACING) (SPACING) .
0.075 | ! ! 2 § OF SDE DITCH RADIUS s s s s3
13 0.50 ' . M. M. M. M. M.
Q
+ A, 4 - 5 - 74 4 8 2 24
g[ = REFLECTORIZED WITH PANT
5 v SEE SECTION C-C | 75 - 89 8 12 i) 38
b C e
WHITE PAINT o < LARGER
e = — . ; S NO GUIDE POSTS INSTALLED
= BLACK PAINT 8 = A 4 & 0F Soe oiToH THAN 100
= ==
| He=——=
R il XV '
= = I—O,OE CONCRETE DESIGN BASED
ON GRADE 140 KSC.
2
SECTION B-B e SECTION A-—-A
NOT TO SCALE ( Il .'-3| ‘ :l | | SCALE 110
GUIDE POSTS e g
a NOTES :
]
T = 1 ALL DMENSIONS AND ELEVATIONS (M.SL.) ARE IN METERS, UNLESS OTHERWISE SHOWN.
S ‘I S/ NGL TS N NeL ™ 2. SYMBOLS, ABHREVIATIONS AND GENERAL NOTES SEE OWG. NO. AKP-GN-03
RE Emm.80.10m. oA | 3. GUDE POSTS ARE REQUIRED AT EVERY EBENDS AND BETWEEN
L} BENDS WITH MAXIMUM 10.00 M. SPACING.
N 3 5 B 4. THE SOIL/ROCK TYPE SHALL BE CONSIDERED DIRECT BY FIELD ENGINEER.
o T
b= 5. BEFOR EXCAVATION SHOULD BE EVALUATED AND ANALYSIS
i 23 Broire DETAIL OF SIDE DITCH
i §I SCALE 110 BY FIELD GEOTECHNCAL ENGINEER OR EMGINEERNG GEOLOGIST.
s 1—- 6. IN CASE OF DEEP GUT/HIGH FILL AT DOUBTFUL AREA, IT IS THE CONTRACTOR'S RESPONSEBILITY
= REFLECTORIZED WHITE PAINT
(TvP) o T e TO CORRECT AND/OR ADJUST THE RELEVENT DRAWINGS TO OBTAIN FIELD ENGINEER APPROVAL.
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HORIZONTAL CURVE OF O&M ROAD

COORDINATE Pl — PL|DEFLECTION ANGLE TL R Lc BC. STA. Pl STA. EC. STA. BEARNG

NO. PL
N E (m) 3, (m) (m) (m) {krn) {km) (km) 7S5 = = SRy
B 643,358,243 | 798,764.131 - - - - - - 0+000.000 - N 60°-40'-40.38" E
PL1 643,369,266 | 798,783.756 | 22500 4*-23'-47.30" = o = — 04+022.509 = N 85°—04'-27.76" E
PL2 | 843,385.808 | 798,819.35 30.251 | 4'-44'-22.85" - - - - 0+061.760 - N 69'-48'-50.82" E
PL3 | 843,380,787 | 758,830.201 n560 10°-18'-19.62" = - = = 0+073.320 - N 58°-30'-30.99" E
PlL4 343.393.6&; 798.342.2.11 .‘_153? _3;:1;::3&52' 50 | 18B.248 9.701 | 04082.257 | 040B7.257 | 04091850 | N 25-17'-57.48" E
PLS ©43,418.156 | 766,852,273 | 23.545 2r-57-8.07" 4.5 2331 8.881 | 0-+106.004 O+110.504 | O+114.894 |N 47'-09'-05.54" E
PLE 643,420.210 | 798,864,190 | 18.254 | 48°-35'-42.53" 5.0 no7s 92383 | D+121648 0+126.840 | 04131042 | S B4-15'-103" E
PLT | 643,427.058 | 798,885.564 | 21482 73-1-12.05" 8.0 12158 15.485 | 0+138.524 0+147.524 | 0+154.019 | S W-13'-50.88" E
PLE | 843,400.308 | T08,600.877 | 27.274 20"-6'-20.10" = = = = O+172.293 = S 31r-20'-19.88" E
PLE | B43,394.086 | 798,804.678 | 7.308 | 54'-58"-1.50" 4.0 7.684 7377 | 0+175.801 O+178.601 | 0+182.878 | S B6°-16"-35.48" E
PO | 643,382,476 | TOBS19.010 | 24.484 30"-40'-5,72" _{:1.5!3 7.808 | 0+199.462 | 0+203.462 | 0+207.268 [N 62°'-54'-18.80" E
PINY | 643,398,755 | 708931383 | 13.786 | 55'-40'-53.827 8.0 n.324 035 | 0421054 | 0+217.054 | 0+4222.089 (N 07"-04'-24.98" £
PLI2 | B43,417.274 | 788,633.681 1B8.661 | 33'-15'-50.72" 5.0 18737 8.717 | 0+229.750 | 0+4234.750 | 0+230.488 [N 40"-20'-24.60" E
f ;Es— §43,427.252 | 798,942.955 | 13.081 | 20'-368'-0.57" 3.0 354 5866 | 0+244.550 | 04247.550 | 0+250.425 | N 10'-44'-24.12" £
PL14 | 643,453,240 | TH8,947.086 | 26.481 4—-48'-56.12" = - = = O+273.885 - N 25°-33'-20.25" E
PL15 | 643,463.900 | T98,052.222 1.906 | 42°'-55'-27.95" 5.0 1278 9.528 | 0+280.79 0+285,761 | 04290.319 (N 68'-28'-48.20" ‘E
PLIB | 643,488,176 | 798,865.374 14138 | 18'-58'-25.80" - = - - 0+289.456 - N 85°-27'-13.89" E
PLIT | 843,471.503 | 798,004.640 | 20.358 2r-0'-29.00" = - = = 04328.815 = N B4'-26'-43.99" E
PLI8 | 643,477.300 | 798,006.764 | 13.439 | 23°-17'-20.22" - - - - 0+342.253 - N 4r-08'-14.77" E
P8 | 643,486,430 | TOR,023.484 | 25.407 14°=35'-10.7 7" = = = = 04+3687.680 = N 26'-34'-04.01 E
PL20 | 843,513,228 | T90,031.884 1B.781| 16'-56'-2.28" = - - - 0+386.447 - N 08 -38'-0.72" E
PL21 | 643536.351 | 799,035.800 | 23.454 | 15°-37'-42.39" = *E - = 0+406.885 ad N 05'-59'-40.66" W
PL22 | 843.546.931 | 798,034,608 | 10638 w-50'-10.68" = = - - 0+420.533 - N 17'-48'-51.33" W
PlL23 | 643,555.008 | 798,032.0T1 B8.578 B8'-54'-30.07" - = = - o+420.m2 - N 26°—44'-30.39" W
M.24 | 543,566.881 | T99,026.134 13.184 18 -24'-25.28" = = = = 04442307 = N 43'-08'-55.67" W
PLES | 643,574,307 | 788,019.173 10178 25 -2'-31.85" 4.0 18.01 7.872 | O+44B.485 | 0+452.485 | 0+456.357 | N B8-1"-27.32" W
P26 | 643,558,530 | T98,058.630 | 65.201| 14r-33'-4421" 35.0 12.201 30,146 | 04482558 0+517.558 | 04512.704 | N 73'-22'-18.88" E
P27 | 643,818.884 | 790,030.130 | 74.821 | 22°-53'-20.85" - - - - 0+552.324 - N 50'-28'-56.24" E
PL28 | 643,650.814 | TE0,067.304 | 48.204 Izr-29'-n.32" 4.0 13.728 7.785 | D4598.618 | O+500.618 | 0+604.402 |N B2'-58'-07.55" E
PL29 | B43,652.582 | T799,083.188 15.8%4 | B8'-30'-18.88 7.0 1-88 12.239 | 0+808.318 0+618,316 | 04821558 | S 27°-31-33.58" £
PL30 | B43633.431 | 788,083.158 21.573 3-54"'-24.48" = = = = O+638.128 - 5 23°-37'-09.08" E
PL31 | B843,8624.581 | 7T90,007.028 9,650 | 20°-18'-31.44" - - - - 0+645.788 = S 43'-53'-40.52" E
PL32 | 643,618.823 | 788,102.568 7.900 | BO*-43'-50.75" 4.3 5.050 7.128 | 0+648.478 | D+653,778 | 0+656.606 | N 55—22'-28.73" E
PL33 | 843,637.007 | TOO.130.336 | 33.745 14"-40'-10.58" = = = = 04+688.081 - N 70°-02'-38.31" £
P34 | 843,841.861 | 788,140,427 | 10.736 | 23'-38'-53.34" - = - = 0+686.788 - S 88'-18'-27.35" E
PL35 | 643,635.206 | 799,178.460 38121 e-12'-6.51" = e = = Q+734.807 = N T4'-28'-26.14" E
PL36 | 843,642,831 | 798,181,532 13.557 w-5'-22.57" - - - - 0+748.484 - N 58°-14'-03.57" E
PL3T | 843,655.449 | T89,21.810 23.068 9'—10"-46.48" - = — = 0+772.432 = N B87"-24'-50.03" E
PL38 | 643,867.281 | 709,240.354 | 30.807 | 20°-40'-14.48" - - - - O+803.238 - N 88-05'-04.50" E
PL3Q | B43888.118 | 799,265,322 | 24.082 | 25-55-45.38" 7.0 | 30.408 13.760 o+821221 O+828.221 | 0+834.981 | S 685°-59'-10.14" E
PlL40 | 843,860.372 | 799,282,704 | W0.029 75'=38'-5.94" 4.5 5,708 7.853 | 0+B42.510 | 0+847.010 | 04850.184 |5 08'-38'-55.80" W
PL41 | 643,628.304 | 788,277.422 31514 B3'-4'-55.64" 8.0 14.663 8.4 | O+B868.178 | O+B77.17B | 0+884.321 |5 53'-25'-50.84" E
PlL42 | 643,616.852 | 790,204,208 | 20,800 8'—17'-49,28" = = - = 0+B886.223 = S Br-43'-4913" E
P43 | B43,607.446 | 78830700 | 18.860 5'-42'-36.03" - - - - 0+816.082 - 5 56°-01-13.00" E
Pl44 | 643588.771 | 789,338.408 | 33.414 2-21-50.88" = — = = O+840.498 = 5 53 -39'-220" E
PL4S | B43,570.M8 | 705,364.763 | 31478 4-48'-30.18" - - - - O+980.8974 - 5 48°-52°-51.81" E
PL4G | 643,558.62 | T98,378.457 8178 5'-30"-6.43" = = — =2 048992.152 = S 54°-22'-58.34" E
PL4T | 843,540.835 | 799,402,823 | 30.086 | 0% -55'-3168" 2- | 18675 | 30.813 | H009.248 | 1+029.248 | 1+030.862 | N 3r-4r7-26.87" £
PlL48 | 643.586.708 | 798,43.360 | 54147 3-4"-7.38" - = = - H+O074.008 = N 34'-45'-37.33" E

E B43,6819.M% | 789,453.862 | 356.451 - - - = = +13.460 = =

NOTES :
1. ALL DIMENSIONS AND ELEVATIONS (M.5.L.) ARE N METERS. UNLESS OTHERWISE SHOWN.
2. SYMBOLS, ABBREVIATIONS AND GENERAL NOTES SEE DWG. ND. AKP-GN-03

REFERENCE DRAWINGS :

1. D&M ROAD, PLAN AND PROFILE, STA. G+000 TO STA. 0+500
2. D&M ROAD, PLAN AND PROFILE, STA. 0+500 TO STA. 1000
3. D&M ROAD, PLAN AND PROFILLE, STA. 14000 TO STA. 1+413.460 AKP-OM-03
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NOTES :

1. ALL DIMENSIONS ARE IN METERS UNLESS OTHERWISE INDICATED.
2. EXPANSION JOINT SHALL BE CONSTRUCTED AT THE INTERVAL OF 50 METERS.
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NOTES :

GENERAL LAYOUT
1. ALL DIMENSIONS AND ELEVATIONS ARE IN METERS, UNLESS OTHERWIRE SHOWN. SCALE 1100

2 STEEL PIPE SHELL CONFORM TO JIS G 3101 5834
3. BEFOR EXCAVATION SHOULD BE EVALUATED AND ANALYSIS

BY FIELD GEOTECHMICAL ENGINEER OR ENGINEERING GEOLOGIST.
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4, CORROSION PROTECTION OF STEEL PIPE OR GUARDRAIL
IS WARNED TO STRICTLY FOLLOW GALVANIZE SPECIFICATION
5. STEEL TANK , GIRDER AND STIFFENER SHALL

CONFORM TO JIS G 3101 5534
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NOTES :

1. ALL DIMENSIONS AND ELEVATIONS ARE IN METERS, UNLESS OTHERWIRE SHOWN.

2 STEEL PIPE SHELL CONFORM TO JIS G 3101 S534

3. BEFOR EXCAVATION SHOULD BE EVALUATED AND ANALYSIS

BY FIELD GEOTECHMICAL ENGINEER OR ENGINEERING GEOLOGIST.

4. CORROSION PROTECTION OF STEEL PIPE OR GUARDRAIL

IS WARNED TO STRICTLY FOLLOW GALVANIZE SPECIFICATION

5. STEEL TANK , GIRDER AND STIFFENER SHALL
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2 0+055.885 | 1971218837 3 .80 12.70 HORIZONTAL
3 0+08B.546 18°15'10.08" 3 0.50 12.70 HORIZONTAL
4 0+082.454 | 210'50.87" 2 .0 12,70 HORIZONTAL
5 D+110.000 T'57'42.087 2 .80 12.70 VERTICAL
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COLLECTOR DRAIN GUTTER ———

A‘-"I

DRILL HOLE @00 mm. . ]
d £ 0al) SOIL MAL @ 15° WITH HORIZONTAL
WITH PERFORATED PIPE @75 mm. i
@ 2R 00 (MAK.) .
AxB @ 10-15" WITH HORIZONTAL — —f WIRE MESH $4 mm. & 035 m,
X WITH SHOTCRETE 50 mm. THICK
. age

—NATURAL GROUND LEVEL

10,00 (MAX.)

BERM

ROCKX BOLT 1S PERPENDICULAR
TO SLOPE FACE BUT NOT MORE
THAN 20" WITH HORIZONTAL

WITH SHOTCRETE 50 mem.
PERFORATED @100 mm.
© AxB (SEE DETAL)

GUTTER "2"

10,00 (MAX.)

ROCK BOLT 1S PERPENDICULAR
TO SLOPE FACE BUT NOT MORE

: ~
N i
THAN 20° WITH HORIZONTAL ——— !

GUTTER “I° \,

WIRE MESH @4 mm. @ 0.5 m. THICK

-~

GENERAL SECTION A<

NOT TO SCALE

1 0.10 | @ 0.04 (€70 Q)

G DRAINAGE HOLE

0.075

PVYC CAP COVER —/

-PVC PIPE @75 mm. CLASS

' 0.075 1 12.5 WITH HOLE
0.035]

PVC PIPE @75 mm. CLASS 13,5 WITH HOLE

PERFORATED PIPE DETAIL

SCALE 13

DRILL HOLE @100 mm.

SHOTCRETE 50 mm. THICK

WIRE MESH @4 mm. & 0.5 m.

BYC PPE @75 mm. L= 3.00 m.
WRAPPED AROUND WITH GEOTEXTILE

DRAINAGE HOLE AND PERFORATED PIPE DETAIL r
SCALE 110 \’Py
' 2

NOTES :
1 THE SOIL/ROCK TYPE SHALL BE CONSIDERED DIRECT BY FIELD
GEOTECHNICAL ENGINEER OR ENGINEERING GEOLOGIST.
2. THS DISCONTINUITY ANALYSIS IS THE PRELIMINARY ANALYSIS ONLY.
IN CONSTRUCTION STAGE SHALL BE EVALUATED AND AMALYSIS IN THE DETAL
AND SHOLUD BE MADE BY FIELD GEOTECHNICAL EMGINEER OR ENGINEERING GEOLOGIST.

. PROTECTION CASE IN ROCK CONDITION; CASEf1 IS CONSISTED OF PLANE FAILURE AND LOW SLOPE CUTE,
CASEFZ IS CONSISTED OF PLANE FAILURE AND HIGHLY SLOPE CUT, AND CASE#3 IS CONSISTED OF PLANE AND WEDGE FANLURES.
IT SHALL BE CONSIDERED DRRECT BY FIELD GEOTECHMICAL ENGINEER OR ENGINEERING GEOLOGIST.

4. IN CASE OF HIGHLY WEATHERED ROCK SHOULD BE QUICKLY PROTECTION.

5, ROCK BOLT 5 USED STABILITY FOR ROCK EXCAVATION, SOIL NAIL USED
STABILITY FOR SOIL EXCAVATION, WITH INSTALATION FOLLOWED THE TECHNICAL SPECIFICATION.

&, ROCK BOLT MNSTALLATION SHOULD BE INSTALLED TO PERPENDICULAR TO PLUNGE OF

DISCONTINUITY OF ROCK MASS.

w
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. 5 i ¥ o & " BEARING PLATE
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= T - (] .o r o —l o o
SPACER |
- B of DRILL HOLE @ 100 mm. J
® ® s FILL WITH GROUT= NUT AND WASHER
SPACER
L SECOND GROUTING
BACK ROAD LEVEL d FIRST GROUTING © 1.0 m. FROM SLOPE FACE
SECTION A-—A e
ROCK BOLT, SOIL NAIL AND DRAINAGE HOLE SOIL NAIL DETAIL
NOT TO SCALE SEAE 7D
WIRE MESH @4 mm. ©0.15 mm.
S e e L SOIL NAIL ROCK BOLT AND DRAINAGE HOLE DIMENSIONS
SHETCRETE COVERED
ITEM DIMENSIONS {m.)
~————MOTAR DR CONCRETE
~
BEARNG PLATE 250 mm. #250 mm. g 50
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\ % 3.00
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!
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SCALE 1 : 150
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i 5.00 . 5.00 = 5.00

5.50 ; 5.50 X 5.00 i
I 1 ——3 T I 1 ==
LEGEND DESCRIPTION MATERIAL PLOTTING
¥ - POWER HOUSE GROUND GRID 120 sq.mm. BARE COPPER
T —G1B— @ (©)] 18 ©)] (CONNECT TO SUB GROUND) CONDUCTOR e R
_____ BURED IN THE SOL AT LEAST 0.5 m. DEEP
foorm | Bl [ 0 Ll [
l i DOWN CONDUCTOR EMBEDDED IN CONCRETE 95 sqmm. BARE COPPER
| @ CONDUCTOR S
o ® e o
a @ © ROOF CONDUCTOR FOR FORMING FARADAY CAGE 25 mm x 3 mm
| ©] COPPER BAR I
©)] ®L ® ®1 ® LE) | MAN EARTHNG CONDUCTOR 30 x 4 mm
i : =] ©) COPPER BAR
| AR TERMINAL 1.00 m LENGTH SIZE DIAMETER ;JSL
=] @ @ 18 mm
O - |
4 | ® ® |
; |
R = 1=24m B I Ll 0 !
® - @ ® - @ ® ©) ®)
| [
|
' EGTB TGTB 3 e —E - EGTE
— -

e e—— 0 squmm. BARE COPPER . THE EARTHING SYSTEM IS DESIGNED IN ACCORDANCE WITH
LIGHTNING ARRESTER ROOF PLAN VDE 0141/7.89 (EARTHING SYSTEM FOR POWER INSTALLATIONS WITH
SCALE 1100 ® COPPER COVER GROUND ROD 5/8"%10' RATED VOLTAGES ABOVE 1 kV.) AND THE PLANNING RULES FOR AVOIDANCE
OF UNPERMISSIBLE TRANSIENT OVERVOLTAGES IN SECONDARY CIRCUTS.
-I“ GROUND CONNECTION, WELD TYPE 2. THE LAYING OF EARTHING CONDUCTORS IS TO BE DETERMINED ON SITE
ACCORDING TO ARCHTECTURAL AND TECHNICAL CIRCUMSTANCES.
—_ INDICATED TO EQUIPMENTS OR STEEL STRUCTURE 3. ALL CROSSING CONDUCTORS WITH THE EARTHING GRID SMALL TO BE
CONNECTED CONDUCTIVELY WITH THERMITE WELDING.
FALT BAR 4. ALL EARTHING CONDUCTOR N THE CONCRETE SHMALL BE ATTACHED WITH
REINFORCE STEEL BY WELDING PROCESS EVERY 1 m NTERVAL,
5. ALL EARTHING CONNECTIONS SHALL BE WELDING TYPE. COMPRESSION
COMNECTOR OR WRENCH LOCK CONNECTORS ARE NOT ALLOW.
EXCEPT IT SHALL BE SUBMITTED FOR APPROVAL BEFORE MNSTALLATION.

6. CONTRACTOR SHALL BE LEAVE EARTHNG CONDUCTOR FROM FLOCR
TO EQUIPMENT ABOUT 15 m LENGTH.
7. ALL DIMENSIONS ARE IN METERS, EXCEPT OTHERWISE AS SHOWN.

|70 samm. Ecor
]n CONDUIT 17 DIA

™65 SO.MM. BARE COPPER
IN CONDUIT T" DIA

XTO SOMM, IECOT Iy
IN CONDUIT 1* DHA
85 SO.MM. BARE COPPER |
IN CONDUIT T° DIA |
-i GTB

— b =5

= :
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- @

el

LEGEND DESCRIPTION MATERIAL PLOTTING

POWER HOUSE GROUND GRID 120 sq.mm. BARE COPPER

@ (CONNECT TO SUB GROUND) EoRBCTOR: <. I e
BURKED IN THE SO AT LEAST 0.5 m. DEEP
DOWN COMDUCTOR EMBEDDED IN CONCRETE 95 sqmm. BARE COPPER

@ CONDUCTOR
ROOF CONDUCTOR FOR FORMING FARADAY CAGE 25 mm x 3 mm

@ COPPER BAR R ST
MAIN EARTHNG CONDUCTOR 30 x 4 mm

e

® COPPER BAR
AR TERMINAL 1.00 m LENGTH SIZE DIAMETER

@ 18 mm }b\

o L _._._..__.._.T_{)__ ————— —- p)_ i

@ @

120 sgq.mm. BARE COPPER

COPPER COVER GROUND ROD 5/8"x10°

GROUND CONNECTION, WELD TYPE

INDICATED TO EQUIPMENTS OR STEEL STRUCTURE

FALT BAR

< e T e - L et > 1

NOTES

THE EARTHING SYSTEM IS DESIGNED IN ACCORDANCE WITH

VDE 0141/7.89 (EARTHNG SYSTEM FOR POWER NSTALLATIONS WITH
RATED VOLTAGES ABOVE 1 kV.) AND THE PLANMNG RULES FOR AVOIDANCE
OF UNPERMISSIBLE TRANSIENT OVERVOLTAGES IN SECONDARY CIRCUITS.

THE LAYING OF EARTHING CONDUCTORS IS TO BE DETERMINED ON SITE
ACCORDING TO ARCHITECTURAL AND TECHNICAL CIRCUMSTANCES. : ;

ALL CROSSING CONDUCTORS WITH THE EARTHING GRD SMALL TO BE SCALE 1100 METERS
CONNECTED CONDUGTIVELY WITH THERMITE WELDING.

ALL EARTHING CONDUGTOR N THE CONCRETE SHALL BE ATTACHED WITH
REINFORCE STEEL BY WELDING PROCESS EVERY 1 m INTERVAL.

ALL EARTHING CONNECTIONS SHALL BE WELDING TYPE. COMPRESSION

[} 1 2 3. 4 5 =] 78

KINGDOM OF THAILAND
Dspertment of Aternstive
Energy Developmant and Efficiancy

MINISTRY OF ENERGY

CONNECTOR OR WRENCH LOCK CONNECTORS ARE NOT ALLOW.
EXCEPT IT SHALL BE SUBMITTED FOR APPROVAL BEFORE INSTALLATION.

CONTRACTOR SHALL BE LEAVE EARTHNG CONDUCTOR FROM FLOOR

TO EQUIPMENT ABOUT 15 m LENGTH.

ALL DIMENSIONS ARE M METERS, EXCEPT OTHERWISE AS SHOWN.
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REMARKS: CB "E" IS EARTH LEAK CIRCUIT BREAKER 30 mA.

LOAD SCHEDULE LOAD SCHEDULE
DIAGRAM [ PANEL NO : MDB ELECTRICAL 5YSTEM  : 3§, 4w, 400/230 v, S0z DIAGRAM | PANEL ND : LP ELECTRICAL SYSTEM  : 3f, 4w, 400/230 v, 50z
MAX CKT : 8 LOCATION : POWER WOUSE MOUTED : FLOOR MAX CKT @ 42 LOCATION : MOUTED : WALL
CRCUT BREAKER CABLE COMDUT | LOAD CONNECTION(vA} | KT CRCUT BREAKER CABLE CONDUT | LOAD CONNECTION(VA)
N DESCRITION plat|ar|c] sectiow |tree| om [ryee| R B T NR 5 T DESCRITION plat{ar|ic| secmow [Tvee| o |rvee| R 5 T
vy M ] oY NO. (Eg m! M
DC_CHARGER 2 laolwo| | 2x0/wac [Ecoi] 3/4 | ewr |7000 1| LGHTING 11650 2x2.5/wa.5 | Ecot| /2 [ ewT | 2000 WADE BT
AC 2[40]m0] > | 2no/mac |ECO1| 3/4 | EWT 7000 3 | LGHTING 1] 50 2x2.5/12.5 | ECOV| ~1/2 | EMT 300 EXTERAL LGNS
OVERHEAD CRANE 8 tons 3 [50[180| 2 [ 4xie/wac | ECOT| 1-1/4 | ENT | 2800 | 2800 | 2800 +—- 5 | UGaTeG 18] 50 2:25/w25 [ ECO1[ /2 | EMT 200 DESEL GO Foow
LP 3 |80 w0| ~ | 4x35/woc [Eco1| 2 | EMT | 20860] 19600 | 19080 7 | UoHTMG 1|6 50 2x2.5/125 | ECO1| /2 | BaT | 40 BATT . TOLET . compoR
0B 350 160| = [Caxo/wie [ NYY | 3 | HoPe |m700 | meo0 | 1200 9 | LIGHTNG 1. 50 2¢25/k25 | ECO1| V2 | BT 500 SWITD! GEAR ROOM
DRAIN_PLNP.O1 3 |20]w0| | axa/wesc |ECOT| 3/4 | EMT | %00 | 1500 | 500 ——F 1 | LIGHTING 1] 50 2:2.5/025 | ECO1| 1/2 | BMT 600 | orrct & wET pood
DRAIN_PUNP.02 3|20|160| | 4x4 /w256 [ECOT| 3/4 | EMT | 1500 | 1500 | B00 13 | LGHTING e 225125 | ECOT| 1/2 | EMT | 400 CoNTROL HOBL
SPARE 3 |30 60| 5000 | 5000 | 5000 t—t——1{ 15 | RECEPTACLE 1]20] 50 2xa/h25 | ECOT| /2 | B 1500 e
& FOR DIESEL GENERATOR 3 |15 w0 ax70/weG | ECo1 | 2-1/2 | MC ——t 17 | RECEPTACLE 1]20] 50 oxd/wes |ECOT] 1f2 | EW SERVER
7 16 | AC3 24000 BTU 1]32] 50| 246/12.5 | ECOT| 3/4 | BT | 2500 WIESLOCK WK G4
— 21 | AC4 24000 BTU 1/32] 50} 2x6 /w25 |ECO1] 3/4 | EM 2500 WTER.OCK WITH AC3
[ i1 23 | AC4 12000 BTU 1]20] 50 2ea/h@s |ECOV] 1/2 | EMT 100 TG o
VAN BREAKER: & LUG :00 3 [250]400] = | CONDUCTOR = 4x185qmm ECO1 | 50160 | 48000[ 41080 | i 1700
BUS PHASE : 400 A o ES(Blamm ECOV [Tnoe | aam: 140HMO VA ] 27 | ACT 48000 BTU 3|20 50 4xd/pas |ECOV| 3/4 | BMT oo WTER LG WTH ACH
NCOVE LINE :  ACB) &ACE2 A 0% LOAD: 618 VA - 20 1700
o N CABLE TRENCH L 31 | RECEPTACLE 1]20] 50| 4/w25 |ECOV| 1/2 | EMT | 2500 DR & TRE AT LGHTNG
£33 | STREET LIGHTNG 1]20] 50| 2xd 525 | NYY | -1/4 [P 500 STREET LEHTMG
.35 | sPaRe 1|zo]s0] [ 1500
—+—F 37 | sPare 1]20] 50| < 1500
LOAD SCHEDULE 30 | spare 5 50| = 0
DIAGRAM | PANEL NO : LPGY FLECTRICAL SYSTEM : ¥, 3w, 230 v, 50Hz ——F 41 | SPARE 1]20] 50 A 1500
X KT @ B LOCATION : GUARD HOUSE 1 MOUTED : WALL t 2 | RECEPTACLE 1 | 2eafues |ECOT| /2 | EMT | 880 WORE BaY
FEED CIRCUIT BREAKER CABLE CONDUIT LOAD CONNECTION(VA) + 4 | RECEPTACLE 1 |20E] 50 2x4/1x25 | ECO1 z: EMT 100 WACBE Y
NL Epl — 8 | RECEPTACLE 1 2x4/1v25 | ECOT 2 | EMT 100 | BATT, ToRET , comoon
. e SESEE G O i = 8 | RECIPTACLE 1|20l 50| [ 2xa/nes [Ecor| 12 | euT | 8ao LT
1| LIGHTNG 1] 50| [2xes/mese|Ecor| /2 | EwT 200 L0 | RECEPTACLE 1jzol 50| | 2xa/nes |ecor] 12 | et 100 oK
2 | RECEPTACLE 1120] 50| = | oxa/mese [ECON| 172 | EMT 660 12 | RECEPTACLE 1120] 50| 24/w5 |ECOT| V2 | BuT 880 MELTHG 500U
[ 3 | SPARE Telse]® 1] 840 L 14 | RECEPTACLE 1]20] 50] 24 /b2 | ECOL| 1/2 | 4T | 80 couTRoL oo
4 | seace o I 18 | JUNCTION BOX 11z20] 50 24 /w25 | ECOV| 1/2 | EMT 1500 WLLER SUTTIR
[ 5 | SPacE - 118 | JUNCTION BOX 1120 50 x4 /005 | ECOV| 1/2 | EMT FoLLtR SUITER
¥ 6 | SPACE 20 | AC1 24000 BTU 1]32] 50| 2x6/n25 |ECO1| 3/4 | EMT | 2500 IR LOGK WITH A2
= 22 | AC2 24000 BTU 1]32] 50| 246/ 2.5 | ECOT| 3/4 | EMT NTER LGk Wit 401
) MAN BREAKER: & LUG :O 2200 50 | < [ CONDUCTOR :  2x4 sqmm NYY | 100% LOAD: 100 VA |24 [ ACS 24000 BTU 1132]50| | 2/nes |Ecor] 3/4 | EwT 2500 o
i e = WS mm ECO! 2 i
NCOME LNE ;. LP-38 3 T 28 | ACE 4BO0O BTU 3120] 50 4xa/mes [ECOI] 3/4 | EMT 1700 WTER LOCK WITH ACT
i o IN CONDUIT 1-1/4" DIA HDPE F 30 700
I 32 | RECEPTACLE 1]20| 50 2ua/wes |ECO] /2 | ewr | 2o TMER & FRE EXNT LEHTHG.
REMARKS: CB "E" IS EARTH LEAK CRCUNT BREAKER 30 mA., 34 | LIGHTING CONTROL 1 1120} 50 1000 i
t—— 38 | LP GUARD 1 (LPGI) 1120] 50| 2e4/25 | Ny | 1-1/4 | MOPE £500 | FoR LeHTHG KD &
F 38 | LP GUARD 2 (LPGZ) 1120] 50| 208/t | NYY | 1-1/4 Pex| 1500 FoR LGITHG WD £
LOAD SCHEDULE 40| SPARE 1]z0] 50 500
DIAGRAM | PANEL ND : LPG2 ELECTRICAL SYSTEM @ 19, 3w, 230 v, 50Hz o il SoAfE 11201 50 | 1500
MAY CKT: B LOCATION : GUARD HOUSE 2 WOUTED : WAL MAN BREAKER: FALUG : C1 3180100 | CONDUCTOR : 4x35/%0G sqmm IECOT| 20680] 19900 | 18080
FEED |__ CIRCUIT BREAKER CABLE CONDUT | LOAD CONNECTION(VA) -l- BUS PHASE: 200 A 100% LOAD: 58640 VA
NL DESCRITION plat|ar [ secmow | 7vee| ow [Tvee BORE-LRE -+ VR WRNG IN CONDUT 2° DiA EMT DEMANA FACTOR
X 1o, {sqmm) {er) 80% LOAD: 47712 VA
1| LIGHTNG 1] 8] 50 2x25/w2.56] ECO1 | 12 | EMT 200 e
[ 2 | RECEPTACLE 1]20] 501 < | 2wa/wesc [iEcor| e [ BED OB E I EATH. LA YA EME ARG S50 T
3 | SPARE w50l 640
4_| SPACE %
& 5 | SPACE
i_ 6 | SPACE
WAN BREAKER: B LUG -CJ 2]20] 50 | = [ CONDUCTOR : 246 sqmm NYY | 100% LOAD: 1500 VA
BUS PHASE : 50 A =1 a(Ehamm €601
INCOME LINE :  LP-38 (2 N CONDUIT 1-1/4" DIA HOPE
o OR ON RACK

b
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‘ BILL OF MATERIAL
ITEM DESCRIPTION
2 1 STEEL POLE 12.0 M.LONG
h 2 CROSSARM,SPUN PRESTERSSED CONCRETE,100x100x2,500 mm.
[cRoRoNG] BOO0 i 3 CROSSARM,SPUN PRESTERSSED CONCRETE,120x120x2,000 mm.
SEs i 4 BEAM SPUN, PRESTRESSD CONCRETE, 100x100x3,200 mm.
B : A Lioes i B 5 CONCRETE BEAM 150x250x3,450 mm FOR TRANSPLATFORM
A I A F B BRACE,FLATFOR CROSSARM,30x6x760 mm.
i B 2 Mo Neotn. e 7 BOLTMACHINE HEXAGON M1Bx550 mm
8 INSULATOR, SUSPENSION TYPE (CLASS 52-1)
2 INSULATOR, LINE POST TYPE CLASS 57-2L
10 CUT-OUTFUSE, OPEN TYPE, SINGLE INSULATOR, DROP—OUT 100A.
TRANSFORMER SWITCH YARD PLAN n SURGE ARRESTERS 3 kV. 5 kA.
REPHTO =B 12 OVER HEAD GOUND WIRE (OHGW)
13 ALUMINIUM CONDUCTOR STEEL REINFORCED
14 CLAMP STRAIN FOR Al 35-70 5Q.mim,
15 WRE, STEEL STRANDED, 50/7 DIN 48201
@ 16 CLAMP, SINGLE U-BOLT, M 8
l 17 WIRE, STEEL, SOLID, DIMETER 4 mm.
22 —@ 18 COMNECTOR, PARALLEL GROOVE, DOUBLE BOLT, Al 25-95 sq.mm.
19 PIPE, RIGID PVC. 20x2,500 mm. COMP. WITH FIXER
% T FES: o VAN 20 ROD, GROUND 60x60x5 mm. 2,000 mm. LONG
C 2 TRANSFORMER 3 PHASE 3,500-400,/230 V.
\< 22 LNE SWITCH
@7 _l{ 1~ @ 23 LOW VOLTAGE CABLE (CV) WIRE ON CABLE TRAY
= T T @ 24 33KV XLPE N HOPE PIPE
[ <
>

I
1 I IED- TO POWER HOUSE

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

g | 8 TRANSFORMER
o 1 TRassFoRER e N TRANSFORMER —{23]
S8
,—l-. - 2 GROUND LEVEL rh [ T . ] %/ GROUND LEVEL
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PLAN

SCALE 100

NOTES :
1 ALL DIMENSIONS AND ELEVATIONS (M.S.L.) ARE N METERS, UNLESS OTHERWISE SHOWN.
2. SYMBOLS, ABBREVIATIONS AND GENERAL NDTES SEE DWG. NO. AKP-GN-03
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MANHOL

EXCAVATION LINE

~HANDRAI

———RETAINING WA

EL.+158.40

CONCRETE COVER 1 - CONCRETE COVER r)’D
E —\ I_ MANHOLE -\ [ rEL.+153.oo
al Y[eo L ~#L.COMPACTED BACK FIELD
<t =12 == TO MIN, B5% OF SP.C.T™
4 7 Sl ~EL+180.05
By A i ol @
o . 8
IS % s EW.TWL. ELAT 5 EL.+159 “5_
N "f"" - -‘_F[L.+158.45
gl e i
Ji

1-- 0.10 LEAN CONCRETE

EL.+158.80
Hlll 2 _/_

LL NO.I

SLOPE COMNCRETE

KHLONG Al KA PO

MAX. WL. EL.+158.501

-3

0:50 10.00 g
e— — - e caee S S L T R e e -
1
s M
SECTION A—A L
SCALE 1100
“
(=]
§ OF TALRACE 0.20
MANHOLE | ] — DB18©0.20
EL.#162.20 1 —EL. 416136 EL.+183.00 £
—‘ LR J| . DB1280.20
; i .20 1.00
I A7 7 —== DBEIGEO0.2 5 e
| A S B ] ﬂL - NGL. 2 i DBRSO.2
i =) I DBIBE0.20
_____ = = e DEE80.20 —| EL.+155.45 l—
I J ; ] \\/_ Sl =
L. Eu4so.08l (2 UM COMPACTED BACK FIELD ~ 3
- 3 (=] (=1
by e 1 TO MIN. 95% OF SP.C.T. = el 8
I iLsees A o 2
2 [Eh 1 @ DB1280.20—b
i H q: 2 St =
: e b
e = — 2 e CONCRETE SLOPE REINFORCEMENT
L CONTRACTION JOINT / o DETAIL ™ SCAE 120
0.50 WATERSTOP TYPE "A 1.40 |l Loiollean concrere SCALE 1:20
MOt 4 2.50 0.30 [ CONCRETE COVER SEE AKP-PH-24 Ir COMCRETE COVER SEE AKP—PH-24
SCALE 1100 2.0 [ l' T ] T
0.30 150 0.30 — —+ T )
o0 |J | 0.80 4 L] 020 oz0 |J L 1.00 1| oz0
4t “ : ark 0
= = o 9
2 7 DE1280.20 5 DERB0.20 DB1280.20 2 DE20.20
@ e R o DB1280.20 DB12@0.20 0B1280.20 0E1280.20
210 Pl J—mauet'm.zo ] |+ I_.P,JQ ] I
1 —
0.30 150 0.30 ] -
A S
3 »f I
=1 5 . i - 3 . s L. L=l S
0 02 04 0.8 12 18
BTIEB020 DB20G0.20— -  [-——DBI6G0.20 p81680.20—  |+—pe2oes.20 SCALE 120 METERS
o E 2 4 5 B T B
8 & MANHOLE DETAIL Eﬁga_—_'ﬂ=lg==1
L i @ S| psweo.2o > DE1E80.20 SCALE 1:20
DEIBBO.20— - —pEe@0.20 DHBE0.20—  |—DEB80.20 i SCALE 1100 METERS
NOTES :
ol ol beweeo20 4 DE1B@0.20 b i
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POWERHOUSE
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NOTES:

1 ALL DIMENSIONS AND ELEVATIONS (M.5.L.) ARE IN METERS, UNLESS OTHERWISE SHOWN
2. SYMBOLS, ABBREVIATIONS AND GEMERAL NOTES SEE DWG. NO. AKP-GN-03

3, IMPROVED BY INSTALL MEW TRANSMISSION LINE ON EXISTING ELECTRIC POLE

PLAN

SCALE 1,250

c 1w 20 40

DISMANTLE 115 KHLOMETERS EXISTING TRANSMISSION LINE
AND INSTALL 50 sgumm. SAC TRANSMISSION LINE ON EXISTING ELECTRIC POLE

fy
$
§
&

" "o, *’\/A

CONNECTION POINT TO PEA
TRANSMISSION LINE 3 PHASE SYSTEM —

§

&4’3‘ aDOn.L N\/E’?‘
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POLE TYPE
® (Before/After

BILL OF MATERIAL

ITEM DESCRIPTION
1 POLE CONCRETE 12.0 MLONG
2 CROSSARM,SPUN PRESTERSSED CONCRETE,120x120x2,000 mm.
3 INSULATOR,SUSPENSION TYPETIS 354 , TYPE A (CLASS 52-1)
4 INSULATORLINE POST TYPEANSI C 28.7 CLASS 57-2L
5 BRACEFLATFOR CROSSARM,30x8x760 mm.
5] BOLT MACHNE, MIEXTTO mm,
7 BOLTMACHINE, MBx200 mmm,
] BOLTDOUBLE ARMINGROUMD EYE, MIBx450 mm.
El NUTEYE, M 16 .DiN 582
10 WASHER, SQUARE FLAT 52x52x4.5 mmMHOLE Dio. 18 mm.TIS 258
n PREFORMED DEAD-END FOR SAC 35-85 sqmm.
© CLEVS, THMBLE, FOR PREFORMED DEAD-END
3 CLAMP, SINGLE U-BOLT, M 8
“ WIRE STEEL SOLID Dia. 4 MM
15 35kV-CC (SAC)
] WRE STEEL STRANDED 50/7 DN 48201
7 GUY (STEEL STARNDARD WRE 85 Sqmm.)

BILL OF MATERIAL

ITEM

DESCRIPTION

8 0 ® ~ @ O & W W

POLE CONCRETE 12.0 MLONG

CROSSARMSPUN PRESTERSSED (FOR DEADENDING)120x120x2,000
INSULATOR SUSPENSION TYPETIS 354 , TYPE A (CLASS 52-1)
INSULATOR.LINE POST TYPE, ANSI C 20.7 CLASS 57-2L
BRACEFLATFOR CROSSARM30%8x760 mm.

BOLT MACHINE, MIGKITO mm.

BOLTMACHNE, MIBx200 mm.

BOLTMACHNE, MIBx250 mm.

BOLT,DOUBLE ARMINGROUND EYE, MI1Bx450 mm.

BOLT,DOUSLE ARMINGROUND EYE, MIBx500 mm.

WASHER, SOUARE FLAT, 52x52x4.5 mm. HOLE Diat8 mm. TI5 258
ALUMMIUM CONDUCTOR STEEL REINFORCED

PERFOR DEAD-END FOR SAC 35-85 sgmm.

35kV-CC (SAC)

PERFOR DEAD-END FOR AERIAL CABLE 50 sq.mm.

CLEVIS, THMBLE, FOR PERFORMED DEAD-END

GUY (STEEL STARNDARD WRE 85 Sgsmen.)

mm.

POLE TYPE "D”
(60-90" )

broscasaacas T;W&“W EERERERTRY FRRRERRNNEE
NOTE :
% THIS DRAWING 15 DESIGNED FOR GUIDE LINE ONLY, THE CONSTRUCTION DRAWING
SHALL CONFORM TO PEA'S STANDARD AND REGULATIONS.
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POLE TYPE "E”

(Before/After

POLE TYPE 'F

(End Pole)
2 13
foma P S :
— [ o\
o l ‘ 5] N
M 9 R
O W 5
9
14
3 FEENRRREREY TERRRRRGENERE
BILL OF MATERIAL BILL OF MATERIAL

ITEM DESCRIPTION ITEM DESCRIPTION

1 POLE CONCRETE 12.0 MLONG 1 POLE CONCRETE 12.0 MLONG

2 CROSSARM,SPUN PRESTERSSED CONCRETE,120x120x2,000 mm. 2 CROSSARM.SPUN PRESTERSSED CONCRETE.120x120x2,000 mm.
3 INSULATOR, SUSPENSION TYPE,TIS 354 , TYPE A (CLASS 52-1) 3 INSULATOR,SUSPENSION TYPETIS 354 , TYPE A (CLASS 52-1)
4 BRACEFLATFOR CROSSARM,30x8xT80 mm. 4 INSULATORLINE POST TYPEANSI C 29.7 CLASS 57-2L

5 BOLTMACHINE, MIBx170 mm. 5 BRACEFLATFOR CROSSARM,30x8x760 mm.

8 BOLTMACHINE, MISx200 mm, ] BOLTMACHNE, WEx200 mm.

7 BOLT,D0UBLE ARMINGROUND EYE, M16x450 mm, 7 BOLTDOUBLE ARMINGROUND EYE, Mix450 mm.

8 NUTEYE, M 18 DN 582 8 NUTEYE. M 18 DN 582

9 WASHER, SQUAREFLAT 52x52x4.5 mm. HOLE Dia.)8 mm.TIS 258 e WASHER, SQUARE FLAT,52x52¢4.5 mmHOLE Dio, 18 mm.TiS 258
0 PREFORMED DEAD-EMD FOR SAC 35-55 sgmm, 10 PREFORMED DEAD-END FOR SAC 35-85 sq.mm.

" CLEVIS, THMBLE, FOR PREFORMED DEAD-END n CLEVIS, THIMBLE, FOR PREFORMED DEAD-END

? 35kV-CC (SAC) -] CLAMP, SMGLE U-BOLT, M B

3 WIRE STEEL STRAMDED 50/7 DN 48201 3 WIRE STEEL SOLID Dio: 4 MM,

“ GUY (STEEL STARNDARD WIRE 85 Sq.mm.) * 35kV-CC (SAC)

= = 5 WRE STEEL STRANDED 50/7 DIN 48201
16 GUY (STEEL STARNDARD WIRE 85 Sq.mm.)

[ O &1 & |
N B
© B!
14
0
Jt = el /[__
..)/‘.__ _W/L_
AR R A R R SOOI
NOTE :
%, THIS DRAWING IS DESIGNED FOR GUIDE LINE ONLY, THE CONSTRUCTION DRAWING
SHALL CONFORM TO PEA'S STANDARD AND REGULATIONS.
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METHOD OF SINGLE ANCHOR GUY

METHOD OF DOUBLE ANCHOR GUY

150+
1=
[
1‘:‘3 |
» ”»
< ,/ i DETAIL "C
=1
8
~
DETAL "0"
G5 G4
BUCK ARM, 60°— 90O° DEAD END GUY +— ,
o
MIN 5,050 m.
DEAD END GUY g g | e g |
= be F _J
A L L
COMPACT BACKFLL
NOTE : e
1. THIS DRAWING IS DESIGNED FOR GUIDE LINE ONLY, THE CONSTRUCTION DRAWING
SHALL CONFORM TO PEA'S STANDARD AND REGULATIONS. s —_—hrerd————————
G1 G2 G3
- L] . L
REQ'D ¥
FIKED OR STORM GUY
ITEM DESCRIPTION
G1 G2 G3 G4 G5 G6
s
; ANCHOR ROD, M. 16 x 2,000 mm. COMPLETE ; ; 5 : 5 4
WITH SQUARE NUT
TRANDED EYE 45° M. 16 x 250 G4
i BOLT, SMGLE STRA 5 M. 16 x e, 5 s ; . g . G5 G6
COMPLETE WITH SQUARE NUT DEAD END GUY
BOLT, SNGLE STRAMDED EYE 30° M. 16 x 250 mm. g 1 B ) . _ BUCK ARM, 60°—- 90°
3 COMPLETE WITH SQUARE NUT DEAD END GUY
BOLT, DOUBLE ARMING, ROUND EYE, M. 16 % 200 mm. ] ~ B y ) A
i COMPLETE WITH SQUARE NUT L=
: % = 5 KINGDOM OF THAILAND
5 STRAND EYE SMNGLE ANGLE 45 - o - g:pcmgsrr:lnf Mtarnstwam
ergy Devalopment and Ny
MINISTRY OF ENEREY
J ot : 3 B i i @ Al KA PO HYDROPOWER PROJECT
- B i TAMBON PHUKHAD THONG AMPHOE SUKHIRIN CHANGWAT NARATHIWAT
7 WASHER, SQUARE FLAT 50 x 50 x 5 mm. HOLE §18 mm. 2 2 2 4 8 4 DAT': 1 AL WORKE: Kb TRANSHSSION LIE
g GUY, THIMBLE, FOR STEEL STRANDED WIRE 50 Sq.mm. 1 2 2 2 4 4 TRANSMISSION LINE
TYPE OF ANCHOR GUY
-] STEEL STRANDED WIRE 50 Sgq.mm. B m 35 m. 30 m. 35 m 70 80 m PR L el Emmuamn::-m.m
- t g o A 5 U = MINIETRY OF ENERGY
0 CONCRETE ANCHOR 550 x 550 x 180 mm. ! 1 2 2 2 4 - — —
; ; 5 5 4 ’ | oRAWN % RECOMMENDED = ol
n STRAIN INSULATOR CLASS 54-4 N DATE REVISIONS CHECKED APPROVED C% ANB23) [ APPROVED ATt
= 28/10/2021 DRAWING NO. SHEET MO,
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2,000

|
|
g |

WASHER SOQUARE FLAT 50x50x5
NUT
LOCK NUT

DETAIL OF ANCHOR BOLT FOR GUY WIRE

NOT TO SCALE

NOT TO SCALE

BOLT, MACHNE (D x L )

LB x 130 mm. ( T = 35 mm.
. 16 x 170 mm. { T = 50 mm.
. 16 x 200 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. )

o R o e s

mm-&umh—-
izl

BOLT, DOUBLE ARMING
NOT TO SCALE

GUY THIMBLE NUT EYE
FOR STEEL STRAND GUY WIRE 35Sg.mm. NOT TO SCALE
NOT 10 SCALE
| 50 _f'|‘°|f.
L HOLE F18mm.

C i g 1 A @ W

STRAND EYE SINGLE ANGLE 30"
NOT TO SCALE

>=440

CONNECTOR, SPLICE, COMPRESSION TYPE
TENSION LOADED FOR PIC(ACSR) 120/8 Sg.mm.
NOT TO SCALE

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

NOT TO SCALE

250

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.18
NOT TO SCALE

3 2
WASHER, CURVE, SQUARE 60xB80x5mm. ELP:%)?H:(;F“TLA"I&:JD
HOLE ¢22 o & Enargy Developmant and Efficiancy
CLAMP, STRAIN, WITH CLAMPING KEEPER WASHER SQUARE FLAT ’ izl alel Rl os b
NG e NOT TO SCALE Al KA PO HYDROPOWER PROJECT
FOR PIC (ACSR) 120/8 Sg.mm. TAMBON PHUKHAO THONG AMPHOE SUKHIRIN CHANGWAT NARATHIWAT
NOT TO SCALE PART : 1 CIVIL WORKS AND TRANSMISSION LINE
TRANSMISSION LINE
POLE ASSEMBLY ACCESSORIES, ANCHOR BOLT FOR GUY
e e incianicy
m PAC MANAENENT CD,, LTD. & MINISTRY OF ENERGY
NOTE : 3 £ momuso.m REVIERED
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PARTIALLY INSULATED CONDUCTOR TIE, PARTIALLY INSULATED CONDUCTOR TIE,
\ 10.00m. .\ 10.00m. \

ON H.T. PIN TYPE INSULATOR ON H.T. PIN TYPE INSULATOR I

(FOR SIDE GROOVE TEE) (FOR TOP GROOVE TIE)

gl S .
Y |

N |

D
>

4

AEREEAT O
LR X

/\
K

|
g Ll
= ]
=g ¢ |z ¢
- |8 x o 1
2 = 2 =
~ L) = e
2 : [ '
@ =
= g = | |
w [F T = |
- i ]
1 i
|
TIE WIRE, AL, 4mm. / ‘
TIE WIRE, AL,4mm.
1
T
VAR / =
4 L | A b F ] |

MAX 0.50m.

[ 77 E% i r—[
45{| s I' /

TTRTIRS TR T/RTTR 77

TREE TRIMMING

g NOT TO SCALE
SIDE GROOVE TIE TOP GROOVE TIE
GROUND WIRE CLAMP GROUND WIRE CLAMP
f J - 1152 J - 152
_+_ 1
f i 50 E A E — 50
100Tr50]_
E E NOTE :
% jmre f‘g, ki 1. THIS DRAWING 15 DESIGNED FOR GUDE LINE DNLY, THE CONSTRUCTION DRAWING
& 2 SHALL CONFORM TO PEA'S STANDARD AND REGULATIONS,
b o
L w
2l g
<! z GROUND WIRE CLAMP J-1152
100 oo NOT TO SCALE
1 500 500
100 == =12l —_ w0 ND
_r KLN:;DDM OF THAILAI
BOLT MACHINE M16x250 mm, T BOLT MAGHINE M15x250. mm b oliasioin Y
COMPLETE WITH WASHER SQUARE COMELETE WITH WASHER SOUARE MINISTRY OF ENERGY
FLAT SO0x50x5 mm. HOLE # 18 mm. FLAT S0x50x5 mm. HOLE # 18 mm. e
] il Al KA PO HYDROPOWER PROJECT
TAMBON PHUKHAO THONG AMPHOE SUKHIRIN CHANGWAT NARATHIWAT
PART : 1 CIVIL WORKS AND TRANSMISSION LINE
STRAIGHT BAYONET CORNER BAYONET
TRANSMISSION LINE
OVER HEAD GROUND WIRE BAYONET ASSEMBLY OVERHEAD GROUND WIRE BAYONET ASSEMBLY
NOT TO SCALE 2;;".‘;.“‘“——-_ i hovancy
PCM = "mm b MINISTRY QF ENERGY.
3 g T CONRATANTS £0., LD Semm——
2 W DESIGNED A awinares] susrien e~
1 DRAWN - s RECOMMENDED qf..s"
NO. CATE REVISIONS CHECRED APPROVED CHECKED RELEZI | APPROVED “ornm|
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r}A
I 100
100, 550 . 500 . 800 . 550 100, 10 50 50—[10
[ | 2'400 | =53] i i e
1,250 | 1,250 I HOLE @ 22 mm,
HOLES Dia. 22 mm. L SN ;|: Sl i
/ / i//'“m i 400 / / / 1UOEE—-— 2 :%—-—-—HOLE 8 18 mm.
| 50
55 et e 2 IRt Sl o . | 5 o
\ \ ‘ ‘\ ‘ SECTION A-A
\ \ | i . I HOLES Dia. 18 mm.
| L
‘ ‘ \ \ l > A \ aouaso
1500  6do % 5.00 % 5.00 { 6.00 41.50_! 1_3}__ ; ___Ilm
I . HOLE @ 22 mm.
PRESTRESSED CROSS ARM 100x100x2,500mm. AL [l — HOLE ® 50 mm.
i
120[0 —_— HOLE @ 18 mm.
50
b
o
SECTION B-B

760

BRECE FLAT FOR CROSS ARM

2,000

100,

500 : 400

HOLES @ 22 mm.

500

500

HOLES # 18 mm.

350 | 150 !

PRESTRESSED CROSS

e e R P e it CONCRETE BASE PLATE (1:2:4)
| - ! i /
: 5 | ot (g g SO
| e | —— @ 9mm, S15cm. MESH
I | 200 ,-: ;
| E | e i
In 2 | Bial . | ~}—— COMPACTED GRAVEL
| E — HOLE @ 22 mm, | T
| € ! | 700x700 |
1 = I - |
| - I
| 1
I
| ] ", n
| o i DETAIL A
| ("] 1
| a ]
| 4 1
I % I
I | " A _,_/'_ -
] | {
] |
1 |
| |
R e i o i e i i e e S g A
i 550 3 2 S
|
/— PC WIRE B-¢ 4 mm.
» / 2,000 2,000
150 — L
130
L 500 | 2
L - L ==

REINFORCED CONCRETE ANCHOR PLATE
550x550x180mm.

FOR NORMAL SOIL CONDITION

1
' |
) s

POLE WITH CONCRETE BASE PLATE

(SEE DETAIL "A")

j————CONCRETE BASE PLATE 700x700mm.

/—— GRAVEL, STONES LATERITE OR CONCRETE

ARM 120X120%2,000mm.

NOTES :

CONCRETE BASE PLATE WILL BE USE FOR

1. POLES WITH ANCHOR GUY TYPES G5 AND G&

2. POLES CONSTRUCTED ON SOFT SOIL WITH PRESSURE NOT MIN 1 kg/Sg.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
PRICR TO CONSTRUCTION

KINGDOM OF THAILAND
Deparcment of Akarnstive
Energy Development and Efficiency

MINISTRY OF ENERGY

Al KA PO HYDROPOWER PROJECT
TAMBON PHUKHAO THONG AMPHOE SUKHIRIN CHANGWAT NARATHIWAT
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PART 2 : ELECTRO-MECHANICAL EQUIPMENT




-

M5 kV CIRCUIT BREAKER
MOTOR OPERATED

LOAD BREAK SWITCH

EARTHNG SWITCH

. D/S CONNECTING SWITCH WITH

EARTHING SWITCH

MOTOR OPERATED DISCONNECTOR

MOTOR OPERATED EARTHING SWITCH

WITHORAWABLE VACUUM CIRCUIT BREAKER 12 KV

MOTOR OPERATED

AUXILIARY CONTACT OF LOAD BREAK SWITCH/

CIRCUIT BREAKER/CONTACTCR

FPOWER TRANSFORMER

POTENTIAL TRANSFORMER

CURRENT TRANSFORMER

LIGHTMING ARRESTER OUTDOOR TYPE

VOLTAGE TRANSFORMER

CURRENT TRANSFORMER

STATIC CAPACITOR

SERIES REACTOR

LIGHTNING ARRESTER INDOOR TYPE

CAPACITIVE VOLTAGE INDICATING

INDICATING LAMP

HIGH VOLTAGE CURRENT LIMITING FUSE LINK

7.2 kY LOAD BREAX SWITCH WITH FUSE

LIGHTNING ARRESTER WITH COUNTER VOLT SELECTOR SWITCH LAMP
STRUCTURE OF LAMP INSTALLATION SYMBOL
TYPE WATT BRIGHTNESS
Po— LOVERED LUMNARE COMPOSE OF O.8 mm THCKNESS STEEL HOUSING WITH WHITE STOVE LED 38 1,800,/ LAMP RECESSED CEILING
—O—
@ PHASE UNDERVOLTAGE RELAY ENAMELALUMINIUM CROSS PROFILE LOVERS FOR REDUCING GLARE, PURITY ALUMNIUM ANODHZE (DAYLIGHT) @
REFLECTOR AND BULT IN COMPLETE WRING DF ROTARY LOCK
6 HY. TERMINATION KIT LAMHOLDERS:
TRANSFORMER THERMOMETER CONTACT,
ALARM/F AN-OPERATION TEMPERATURE LOVERED LUMINARE COMPOSE OF 0.8 mm THICKNESS STEEL HOUSNG WITH WHITE STOVE LED 218 1,800/ LAMP RECESSED CEILING
ﬁ] e ENAMELALUMINIUM CRDSS PROFILE LOVERS FOR REDUCING GLARE, PURITY ALUMINILM ANODIZE (DAYLIGHT) E
REFLECTOR AND BULT N COMPLETE WRING OF ROTARY LOCK
TRANSFORMER THERMOMETER CONTACT,
CIRCUIT BREAKER TRIPPING TEMPERATURE e,
MMATURE. CIRCUIT BREAKER EMERGENCY LIGHTING COMPOSED OF GALVAMZED STEEL WITH ENAMEL COATING LED 28 500/LAMP | SURFACE ON WALL 2.2 m
T ADJUSTABLE AMMING BEAM TYPE, ON-OFF LAMP SWITCH, MANTENANCE FREE HEIGHT ABOVE FLOOR
SEALED LEAD ACID BATTERY, 3 HOURS EMERGENCY DURATION TIME =5
® LAMP.
LED HIGH BAY LIGHT WITH CREE CHIP (OR EQUAL) AND MAXWELL (OR EQUAL) DRIVER LED w200 24,000/LAW HANG WITH STRUCTURE,
v INSTANTANEOUS AND TME OVERCURRENT RELAY INPUT VOLTAGE : ACBSV~265V SOHZ/60HZ (OAYLIGHT) AHOVE FLOOR
@ MEASURING RAMGE AS INDICATED POWER FACTOR 0.85, IPSS, DAY LIGHT O
INSTANTANEOUS AND TME
@ RO GERe R LT WATER PRODF TYPE WITH COVER CLEAR ACRYLICS. LED 18 TBO0/LAMP | SURFACE ON WALL 2.2 m
(DAYLIGHT) HEIGHT ABOVE FLOOR
VOLT-METER —
TME DELAY GROUND OVERCURRENT RELAY BARE BATTERN TYPE, RUST PRODF, WHITE POWDER COATING FINISHED, LED wa 1,800,/LAMP ON CEILING
AND REFLEX SHEET (DAYLIGHT) —
HT, Al ALLM HIGH PURITY REF| LED AMP REC
. Rt R A e A RECESSED VERTICAL DOWNLIGHT, ANODIZED ALUMINLM EFLECTOR e 8 BOO/L ECESSED CEILING &
(] WATT METER
STREET LIGHTING LED w00 12,000/LAMP | ON HIGH VOLTAGE POLE
@ i S SN B R ALUMMNUM ALLOY BODY, LIGHT GRAY POWDER COATING FINISHED
TRARSECRME 2 POLYCARHONATE BOWL, DIFFUSER, COMPLETE WITH [:] =
POWER: FACTOR METER BULT IN INTEGRAL CONTROL SET, P85
BUS DIFFERENTIAL PROTECTION RELAY
STREET LIGHTING LED 1100 12,000/LAMP | ON STEEL POLE 6 M.
ALUMINIUM ALLOY BODY, LIGHT GRAY POWDER COATING FINISHED HEIGHT o
@ WATT-HOLR METER PROTECTION, MONITORING AND CONTROL RELAY POLYCARBONATE BOWL, DIFFUSER, COMPLETE WITH
BULT IN INTEGRAL CONTROL SET, P85
RO FLAY)  PROTECTION RELAY (SEE DETAIL SPECIFICATION) STREET LIGHTING LED %100 12,000/LAMP | ON LOW VOLTAGE POLE
AMP SELECTOR SWITCH
ALUMNUM ALLOY BODY, LIGHT GRAY POWDER COATING FIMSHED
POLYCARBONATE BOWL, DFFUSER, COMPLETE WITH 0o
[ Sau]  PROTECTION MOTOR (SEE DETAIL SPECIFICATION) BULT I INTEGRAL CONTROL SET, P85
POWER FACTOR CONTROLER
MULTIFUNCTION METER (SEE DETAL SPECIFICATION)
[ NOM-FUSE SEFTY SWITCH ¥R WEATHER FROOF 220VAC 2P 3OA(HEAVY DUTY) AFF 4100 M.
S NON-FUSE SEFTY SwiTCH oA WEATHER PROOF 380VAC 3P 30A(HEAVY DUTY) AFF +100 M.
SYMBOL FOR ELECTRICAL AND FIRE ALARM SYSTEM SYMBOL FOR ELECTRICAL AND FIRE ALARM SYSTEM
SYMBOL DESCRIPTION SYMBOL DESCRIPTION
s ONE WAY SWITCH 18A 220VAC WITCH COVER 7 F WIRNG CABLE 2x15 sgmm. ECO1 M EMT 12" dia FOR FRE ALARM DETECTOR SYSTEW
o DUPLEX RECEFTACLE WITH GROUNDP4N+G 1HA. 250VAC, WITH GOVER "‘7“;—'_ WIRNG CABLE 2x2.5 sqmm. FRC M EMT 1/2° gio FOR FIRE ALARM SYSTEM
©E VOF OR TC BAn] GRAPHIC ANNUNCIATOR PANEL
] TELEPHOME OUTLET 4 P MODULAR JACK[R.OY)
i3 (FRE ALARM CONTROL PAREL
|, MEAT DETECTOR , FOED TEMPERATURE 135°F ZONE ¥
9,‘200‘ F: HEAT DETECTCR , FDED TEMPERATURE 200°F ZOME “x°
@, SUOKE DETECTOR "x*
@ SDH | seau cerecton
o, ALARM BELL 8% Dia
lq MANUAL STATION WITH KEY RESET KMINGIEIE:‘MQ: AT“IHA‘| lHWLABND
— Enargy Development and Efficianoy
@ D FIRE EXIT SGN | SOE DR 2 SIDES WITH LED , STAND BY 2 ‘RS MINISTRY OF ENEREBY
— 2z
It_.:h P CAMERA , NODOR/OUTDOOR TYPE WIRING BY CATE CAHLE TO NVR AI KA Po HYDROPO%R PROJECT
TAMBON PHUKHAO THONG AMPHOE SUKHIRIN CHANGWAT NARATHIWAT
NETWORK VIDEQ RECORDER WITH HOD 2 TB , 32 CMANMEL WTH POE 32 CHAMNEL
PART 2 ELECTRO—MECHANICAL EQUIPMENT
E&M EQUIPMENT
ELECTRICAL SYMBOLS
Dupartrant of
PO Fxc wsucoui co. L Enceay Doveloprmans anc EHIciency
% MINISTRY OF ENERGY
= B ser comswranrs co L
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=
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SYNCHRONIZING PANEL

PEA TRANSMISSION LINE 33kV (EXISTING)

BY PEA PEA'S 33kV

T DEAD END POLE

&

BY PEA

|

o

3 1
——fore v

Fat

BY CONTRACTOR

bos
DISCONNECTING SWITH [ 3094 l
AND LIGHTNING ARRESTER ON POLE | 330y

(EXISTING)

LA
30V
10kA

BY CONTRACTOR

REVENUE METER AND
INSTRUMENT TRANSFORMERS ON POLE

SYNI-5YNZ
SYNI-STN4

SYNE—SYNT

SYNZ

STH4
syN7e— L

LT

‘-; I!lﬁ\" OVERHEADG 3PHASE—IWRE DISTRIBUTION LINE
SAC 50 SQMM. ON HY POLE

LA
J0kV
10kA

(NEW CABLEING)

DISCONNECTING SWITH WITH FUSE
(AND LIGHTMING ARRESTER ON POLE
AT POWER PLANT BOUNDARY

3-PT

b ik

INSTURMENTS TRANSFORMER ON POLE
FOR POWER QUALITY METER
AND PROTECTION SYSTEM

STEP=

ACET

8‘—_
—‘3 % @ Po.n

- 3-CT

- 4
3-cT
15/5A w

s ggon

15,?‘5A %

30KV
10kA

4 kV, 50
BDD kv, DELTA=WYE
O IMMERSED TYPE

UF' TRANSFORMER (T1
3 kV/0.4 Siz) b/

3
TS
wy 30KV é.
B30A
25kA |—3 T
T MULT]
= VAW
L7 Var.pFF | FUNCTION
E kwhvarh | METER
*

X3
i

STEP-UP TRANSFORMER (T2)
33 kV/0.4 kV, 50 Hz
800 kVA, DELTA=WYE
OIL IMMERSED TYPE

LEGEND

STEP-UP POWER TR&NSFDRNER

OVER SPEED DEVICE

WITHDRAWABLE AR CIRCLIIT BRKAK[R (aca)

SYNCHRONOUS-SPEED DEVICE

MOLDED CASE CIRCUNT BREAKER (MCCB)

UNDER SPEED DEVICE

DHSCOMNECTING SWITCH

SPEED OR FREQUENCY, MATCHING DEVICE

HSCONNECTING SWITCH WITH FUSE

SYNCHRONOUS CHECK DEWICE

FUSE

UNDER VOLTAGE RELAY

LIGHTNING ARRESTER

DIRECTIONAL POWER REALY

FREQUENCY METER

BEARING PROTECTIVE DEVICE

VOLT METER RESERVE FOR FUTURE APPLICATION
AMP METER FIELD RELAY
WATT METER REVERSE~PHASE, PHASE BALANCE

SELECTOR SWITCH

INSTANTANEOUS OVER CURRENT

CURRENT TRANSFORMER

A—C TIME OVER CURRENT RELAY

POTENTIAL TRANSFORMER

SHORT CRCUITING, GROUNDING DEVICE

SYNCHRO CHECK RELAY

VOLTAGE BALANCE REALY

@k T« (@oeolk|l

REMANENT UNDER VOLTAGE RELAY

GROUND PROTECTIVE RELAY

UNDER AND OVER VOLTAGE RELAY

FREQUENCY RELAY (OVER/UNDER)

®

REVERSE POWER RELAY

DIFFERENTIAL PROTECTION RELAY

D

PHASE OVERCURRENT RELAY

AUNLIARY MOTOR, MOTOR GENERATOR

GROUND OVERCURRRENT RELAY

REGULATING DEVICE

RESIDUAL VOLTAGE RELAY

WYE CONNECTION

DIRECTIONAL PHASE FAULT RELAY

DELTA CONNECTION

DIRECTIONAL GROUD FAULT RELAY

N x| EEE EEE E R E E E E E EEE E E E E

OPENED DELTA CONNECTION

ANTI-STANDING RELAY

==+ | STATION SURGE ARRESTER

DI

EMERGENCY DECSEL GENERATOR

—S—— MECHAMICAL INTERLOCK

DB
;‘0%.:} \l AUTOMATIC r;l:,mm SWITCH | %:‘5%
4
35ki 1A15) 35kA
s3-CT
L 1%08/5.& 300,54 |
'(3% o
»r3 by Mece 3 3=LA10KA, 0.3kV C¥ é =©
g/gu/gy L s 333ar \ AUTMATIC TRANSFER SWITCH 1556, 03 uF | 4gp/uugu/igv
3 Phose \_ ) 3 Phose
COPPER GA\R 4004,
L ! I %
50
v
i
UNIT 1 OVERHEAD LOAD Pmu DISTRIBUTION BOARD El:m;w Pmé,au (Fm Housz} et
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POWER SOURCE NO.1

POWER SDURCE NO.Z

MDB
S . MCce
e AUTOMATIC TRANSFER SWITCH ey
25047 \ 7 o
100AF }J i 400
35kA ( ) 35kA
25047 L AUTOMATIC TRANSFER SWITCH
40DAF 5 —
35kA ( ATS]
CORPER BAR 400A.
o & & .. - & % -
Fl F2 F3 Fa l F5 l 6 l F7 FB I fo
WCCR 2P Moes 2P Mces 3p MCCE 3P MCCB 37 MCes 3P MCCB 2P MCCB 3P MCCB 3P
40AT 4DAT SDAT BOAT S0AT 204T 20AT soar L 1254T
1254F 125AF 1254F 1254F 1254F 1254F 1254F 125AF 1254F
16kA 16KA 16kA 16KkA 16KA 16kA 16KkA 16kA 18KA
-[ ] [ SPARE
P | =< ><] (FOR OFFICER'S HOUSE)
OVERHEAD LOAD PANEL DISTRIBUTION BOARD DRAIN DRAIN
CRANE (LP) (D8) PUMP.OT PUMP.02
8 tons
3]
nc
a [
150/54
%
3
~ /| BATTERY
CHARGER .
150/5A (—
%
-
MANUAL BYPASS SWITCH
— o 400 V
T m BO kW
el 0.8 PF Logging
E Il
z b UPS 230V, 16 50Hz
NOTE :

MECHANMICAL INTERLOCK SHALL BE PROVIDED BETWEEN POWER SOURCE NO.1'S MCCB AND POWER SOURCE NO.2'S MCCB
POWER SOURCE NO.1'S MCCB "CLOSED", POWER SOURCE NOD.2'S MCCB CAN NOT BE CLOSED AND VICE VERSA.
MECHANICAL INTERLOCK SHALL BE PROVIDED BETWEEN INCOMING'S MCCB AND EDG'S MCCB

INCOMING'S MCCB “CLOSED®, EDG'S MCCB CAN NOT BE CLOSED AND WICE VERSA

LEGEND
STEP-UP POWER TRANSFORMER [z | over speen pEwicE i
WITHDRAWABLE AIR CIRCUIT BRKAKER (ACH) 13 | SYNCHRONOUS-SPEED DEMICE
MOLDED CASE CIRCUIT BREAKER (MCCB) E,‘ UNDER SPEED DEVICE
DISCONNECTING OR ISOLATING SWITCH @ SPEED OR FREQUENCY , MATCHING DEVICE
FUSE B9 | SYNCHRONOUS CHECK DEWICE
LIGHTNING ARRESTER 27 | UNDER VOLTAGE RELAY
FREQUENCY METER 37 | DIRECTIONAL POWER REALY
VOLT METER B8 | BEARING PROTECTIVE DEVICE
AMP METER B9 | RESERVE FOR FUTURE APPLICATION
WATT METER g | FELD RELAY
SELECTOR SWITCH [46] | REVERSE-PHASE , PHASE BALANCE
CURRENT TRANSFORMER B0 | INSTANTANEOUS OVER CURRENT

POTENTIAL TRANSFORMER

A-C TIME OVER CURRENT RELAY

SYNCHRO CHECK RELAY

SHORT CIRCUITING , GROUNDING DEVICE

REMAMENT UNDER VOLTAGE RELAY

VOLTAGE BALANCE REALY

UNDER AND OVER VOLTAGE RELAY

GROUND PROTECTIVE RELAY

REVERSE POWER RELAY

FREQUENCY RELAY (OVER/UNDER)

PHASE OVERCURREMT RELAY

3= 63 EE

CIFFERENTIAL PROTECTION RELAY

GROUND CVERCURRRENT RELAY

AUXILIARY MOTOR , MOTOR GENERATOR

RESIDUAL VOLTAGE RELAY REGULATING DEVICE
DIRECTIONAL PHASE FAULT RELAY
DIRECTIONAL GROUD FAULT RELAY
OVER FREQUENCY RELAY
EMERGENCY DIESEL GENERATOR
WYE CONNECTION
DELTA CONNECTION
OPENED DELTA CONNECTION
BATTERY CHARGER
INVERTER
7| ISOLATION TRANSFORMER
7& VOLTAGE REGURATOR
jéj STATIC SWITCH
ﬁz DioDE
? BATTERY BANK
D:-@ SHUNT AMP METER
I | manuaL Brerss swircw
—37— | MECHANICAL INTERLOCK
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FUNCTION OF PROTECTIVE RELAY FOR UNIT AND ALARMS

FUNCTION OF PROTECTIVE RELAY FOR UNIT SHUT DOWN

LINE NO. PROTECTION RELAY

DEVICE NO.

1 OVER SPEED RELAY ( 1 ST STAGE )

KIND OF THE
TRIF CB
LOCKOUT RELAY
LINE NO. PROTECTION RELAY DEWVICE NO. =
86—1 86-2 52 G 527 52 F
1 CENERATOR DIFFERENTIAL RELAY 87 G O O
2 GENERATOR OVERCURRENT GROUND RELAY 51 NG & 0]
3 EMERGENCY STOP SWITCH 5E o O
4 GENERATOR PHASE UNBALANCE CURRENT RELAY 46 G O (@]
5 GENERATOR DIRECTIONAL OVERCURRENT RELAY 67 G 0 )
8 GENERATOR OVER—VOLTAGE RELAY 59 G [®] O
7 MAIN TRANSFORMER OVER—CURRENT GROUND RELAY 51 NT O (5] O
B GENERATOR CVERCURRENT RELAY 516 O
FUNCTION OF PROTECTIVE RELAY FOR 22 KV LINE AND ALARMS
KIND OF LOCK
TRIP CB
OUT RELAY
LINE NO. PROTECTION RELAY DEVICE NO.
B F 52 F
1 LINE OVERCURRENT AND SHORT CIRCUIT RELAY 50/51 F Q (@)
2 LINE OVERCURRENT GROUND RELAY 51 NF (@) O
LINE NO. PROTECTION RELAY DEWVICE NO.
1 BREAKER LINE TROUBLE 86 CB1
2 RELAY METERING UNDERVOLTAGE 27 XM

12-1
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[ == o }_,_Wr] _“ B} | J_..
| 3-BB0 lON h—-_lMl START PRESS NORI:M\L a6-1 | RESET

=

86-3 | RESET -

)-

z1s| oN J~—..|

|] 1 l START

21|

i 553|ON

FULLY
[ 2 l CLOSED
FULLY
CLOSED

52 G | OFF

24 | START WATER
POSITION TURBINE

|smm|-—[ 1 | onl——{ 13 l DNJ»

i[1|srcp ”——‘ 4‘0#]-1

77

65 | LOWER bami7

41E | OFF

—EE

[ B PASS |
[-l 217 l ON H VALVE |

CLOSE J‘%FL%LSLWAKE I OPERATE |

NORMAL

ST @R

[=Eh
pslp)

START

ONE OF
PROTECTIVE
DEVICE

SEZID

LOAD

3-526G | ON

41E| OFF }—'-[90 |DFF|

[ 21r| oN H

[ B5T |ON
= T FULL
‘ CLOSE 21| dosE

STOP

EMERGENCY

SAME AS
NORMAL
STOP

ONE OF

PROTECTIVE

DEVICE

OPERATION AND CONTROL SWITCH

[T ] |mactine status
=

GROUP INDICATION (o)

GROUP INDICATION (OFF)

AND

oR

TIMER

SAME CONTINUTION MARK

o~ o~

OFF —

o SAME AS
1 BY PASS FuLL @
o~ T2 {7} ] ok |~

QUICK 5 7T0 P
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POWERHOUSE _I TR. SWITCHYARD
Fixed
CONTROL ROOM SERVER 1
NN B o [ MONITOR 407 LED
To PLE—OL Mve
‘ LEASED LINE TCR/IP oo PLC ®
TODE__DENETW‘O’RK Modbus R5485 [Fower
~ CONTROL ol Wi
(FOR FUTURE) Network i
Fixed CATE
o ) gl W
. " Pe e 2 SETS| cate comv ‘ FIBER OPTIC BC
- Hodimesnt MBNITOR 40" LED Hatwork BATTERY ROOM DIESEL GENERATOR
/0 To HoM
PROTECTION RELAY| VR oM Fixed Fixed
P
L 4-20mA TR/ o}
V9 | ey I Galeway
CATE |
CATS
TCR/P, MODBUS GA18
FIBER OPTIC &C
e POWERHOUSE HALL
ESA22 TCP/iP, MODBUS
——L'———] Fixed
Pressure Pressure 4-8 SETS
0
‘ Swilch X4 ‘ Transmit x10 . Flow ‘ GERN ‘ e
Temperature sensor| Temperoture sensor
RTDs PTI00 / _RTDs
T Input Sensor T inpul
FIBER OPTIC 8C
"iE Fixed
TCP/P | coNTROL
PLC
’—"_}——‘ Network SElY
Network
iFis]
/0
4-20mA /0
Cow ] [ ] [ ] [ ]
- I WEIR AREA
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WEIR

f&\ R E J’L\

CONNECTING BY LEASED LINE

POWERHOUSE

CONNECTING BY LEASED LINE

TO DEDE NETWORK
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BLOCK DIAGRAM FOR SCADA SYSTEM
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FROM MDB IN POWER HOUSE

4XT0 SQMM. NYY
5 WI0(G) SCMM. ECOT
ON RACK

4XTO SQMM. NYY
4 WIO(G) SAMM. ECOT

IN CONDWT 3" DIA HOPE
%tf DB

FLOOR MOUNTED TYPE
Fuse 4P SA| Fuse 3x5A R G B P8
=%

e N

G SPD BOKA+EMI Filter
In : 20kA, Flush Mounted
StdcUL1448 3rd & ULI2B3 S5th=

MCCB , 3P

= SOAT /125AF
< o e MGkA
50,/5h §

m DIGITAL
POWER METER

_BUS BAR 100A. 100% NEUTRAL 30% GROUND

Gl ] 3 4 5 TF6
x K
MCCB , 2P MCCB |, 3P MCCB , 3P mcea |, 3P MCCB , 3P MCCB , 3P
20AT /125AF 20AT/125AF 20AT/125AF 20AT /125AF I0AT/125AF . 30AT/1254F
Ic 18kA I 18kA e 18kA lc 18KA e 18kA I 18kA
2xPOWER SOCKET
=50 32AT.IL4N4E) SELDE
3P BATL+H+E]
Fa Va
= e @ Py
< 1 Y “h SEE DETAIL IN LOAD SCHEDULE
MCEI Mcc2 MCC3
e 8 ® 2 @ @8 & @ @
o o o o o o
e~ o o nm rais
Fw FW FW
e Rw|D-0-L RwlD-0-L

E MOTCR MOTOR WOTOR
AREA 3 PHASE J_ 3 PHASI 3 PHASE,
LIGHTING = = =

VOTOR 0.75kW  MOTOR O.75W  MOTOR O.75kW

SINGLE LINE DIAGRAM

o 8f
o el
o

—

B S—

STEEL POLE|
CABLE N conourr To mpal e Mo )
A a a L la
TR T TN
FRONT FRONT SIDE
(OUTSIDE) (INSIDE)

MOTOR CONTROL CUBICAL 1 — 3
(MCC1-MCC3)

NO. DESCRIPTION

1 OPEN
2 CLOSE
3 FAULT

LOAD SCHEDULE
DIAGRAM PANEL NO : D8 ELECTRICAL SYSTEM : 3@, 4w, 400/230 v, 50Hz
MAX CKT & LOCATION AREA MOUTED : FLOOR
CxT CIRCIAT BREAKER CABLE CONDUT LOAD CONNECTION(VA)
R s T DESCRITION plat|ar|ie SECTION TYPE | D TYPE R s 1
YYT | Mo (sq.mm) (INGH) il
1| STREET LGHTING 2|20 s 2x4/m256 | NYY | 1-1/4 e | 500
——F 2 | Mo 3l20|ws| 3| axa/mese | wrr | w12 400 400 | 400
——¢ 3 | wc2 3[20| e8| ® | axe/mosc | WYY | /2 wc| 400 | 400 [ 400
——=F 4 | wecs slaolws|h] axasmasc | wey | w2 oz | 400 | 400 | 400
F—F=T 5 | POWER SOCKET PANEL HEIE . axg/wd6 | ECO1 1 EMT 5000 | 5000 | 5000
——+ & | SPaRE 3 30| ws 5000 | 5000 | 5000
] =1 L
€L
MAIN  BREAKER: [ LUG : 3] 50| 125 | « | CONDUCTOR : 4xTOqmm NTY wroo | neoo | meoo
BUS  PHASE : 100 A © BRAGIgmm. ECON 100% LOAD: 34100 VA
WCOME LME : POWER HOUSE A | WIRING ON RACK 80% LOAD; 27280 VA
£ [ AND W CONDUT 37 DIA  IMC/HOPE

NOTE :

1. FULLY OPEN AND FULLY CLOSE MUST BE CPERATED BY LIMITED SWITCH.
LIMITED SWITCH 'S LEVEL WILL BE CONFIRMED BY OWNER.

2. [DIMENSION AND LOCATION OF MAIN EQUIPMENT , CONTRACTOR MUST BE SENT TO

OWNER FOR APPROVE AGAIN BEFORE PRODUCTION AND INSTALLATION.
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AR TERMINAL TIP

73 COPPER CLAD #85/8"

Q r-.__ OVERALL LENGTH
% W‘ % | || 3000 mm.
. ; HEAVY DUTY CAST STRAIGHT CLAMP SOUARE CLAMP I
CABLE SADDLE {CROSS TEE) :
i
DETAIL COPPER STRAP CLAMP I
PL
CABLE CONNECTION TEE SPLICE . | |
il
|
| AR |
TERMINAL i
L)
M
il
I

COPPER STRAP
CONNECTION, HORIZONTAL

COPPER STRAP | il
CONNECTION VERTICAL B [

CABLE CROSS CONNECTION DOUBLE CABLE CONNECTION

GROUND ROD.

COPPER STRAP COPPER STRAP

TEE SPLICE HORIZONTAL

CABLE TO COPPER STRAP CABLE TO GROUND ROD AIR TERMINAL SADDLE COPPER BAR TO GROUND ROD

COPPER STRAP TO CABLE TEE SPLICE VERTICAL

O (TR el

DOWN CONDUCTOR
WETAY

AR TERMINAL
— AIR TERMINAL

A o
\ T

AR TERMINAL

1" PVC.LENGHT 3 M.

DOWN CONDUCTOR

DETAIL A

GROUNDING TEST PIT SPIKE 3 LAY

AIR TERMINAL
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CORCRETE COLLMN

/—P\'E COMDUIT OR AS SPECFIED

GROUMONG TEST 80X

[CROUHDNG COMDUCTOR LIRED
“0 QTHER DOWN COHDUCTORS
‘AS REGURED

/—‘-Exﬂ'-'l:ilﬁf.‘ WELDING
GROUNDIMG  CONDUCTOR

2
BARE COPPER TOmaw oo

OR AS SPECFIED ﬁ/

COPPER CLAD STEEL GROUND ROOD
I000 mm. LONG, ¥ mm. (A tTvv.}I'

DETAIL—GROUNDING INSTALLATION

FOR LIGHTMING PROTECTION

ey |

o [t

|

K

COMGRETE STEEL
=

BARE COPPER COMDUCTOR
PNC CONDUT OR AS SPECFIED

WSULATOR WASHER
(BASELAE Smm, THECX.)

{—TERMNAL
f——STAMLESS STEEL NUT
& SPRING WASHIR
PLASTIC TEST DO

COPPER BUSBAR 30xSmm.
BARE COPPER COMDUCTOR
RUBBER CASKET SEALED

NIULATOR WASHER
(BAKELITE Smm. Tiacs.)
SUPPORT SHEET

DETAIL-SURFACE MOUNTED

SLREED

COMDUIT DR

£

FMINAL
——PLASTC TEST BOX

AS SPECFED

ATOR PLATE
(BAXELTE S THICK)
STAMLESS STEEL WUT
& SPANG WASHER

RUBBER BUSHNG

DETAIL—RECESS MOUNTED

b COPPER BUSEAR 30nStrm.

BARE COPPLR CONDUCTOR

BESULATOR WASHER
(BAKELITE Seren. THECK.)

HORZONTAL BENT 90 Degros

WSOE VERTICAL 80 Degres

OUTSOE  VERTICAL 80 Degree

IS G

HORZONTAL TEE

HORZOKTAL CROSS

GALVAMZED STECL BAR

ROOC NUT AMD WASHER

WEREWAY o) W (mm) | H (mm) | THCKNESS: (mm.)
200 x 00 200 WO 200
300 » WD 320 0o 200

_4'90 x 100 400 100 200
SO0 = 00 500 100 200
850 v b0 | 860 100 200

| 700 « W00 700 oo 2.00
800 » 100 800 100 200
SO0 = 00 w0 e 200

| 006 « 0| woo [ 2.00

MOIR

~WRELWAY AMD COYER PLATE SMALL F ALUZNG STEEL WITHOUT PamTRG
~THE LENGTH OF EACH COVER PLATE OF WREWAY SHALL
NOT MORE THAN 00 mm.

DETAIL-PANEL BOARD
INSTALLATION ON DRYWALL

AMY OTHER SUSPENSIDN SYSTEM

DETAIL—CONDUIT HANGER

1 COLOR ; BACKGROUND - GREEN
2 ALL BT SGNE TO 9€ COMPLETED WITH DX SYM@OL
AMD DIRECTON (Wb 23 mm. SPACHG)

LEGEND - WHITE ~

EXIT SIGN DETAIL

(EXCEPT SPECIFIED OTHERWISE
ON THE LAYOUT)

WIREWAY WIREWAY FOR SIZE 300x100 mm.
WITH SURFACE MOUNTED TEST BOX GROUND TEST BOX GROUND TEST BOX
OR LARGER
Thmen THREADED GALV.
STEEL RODS
5-8.4mwn STEEL ANLE
COMNECTORS.
SECURE TO CEMG
SLAB OF JOBTS R FALSE couae (VL
LEGEND DESCRPTION OF DRECTON i 3 st
- " ALARM BELL W
- LOW CERIG AREA
ANCTION BOX —
LIGHTIHG SWITCH
ADLTION LIGHTRG
SWITCH WHERE PROVIDED
s ks
43 [POWER SOCKET GUTLET
FA. ManuaL| (FLANT RODMS)
STATION
SRTHG # BT —
S8mm 50, 2.8mm Gh. 8 m_r?gn
ELECTRO GALV. ST
= 1 =" ey _leag ene
L CONTRACTOR MAY USE A CONDUT SUSPENSION SYSTEW
EQUIVALENT TO THAT WHICH 15 DETALED, HAVING S &
THE FEATURES SHOWN AND APPROVED M ADVANCE BY %
) THE RESKENT EMGHEER.
WRPET0 A0k 2. PROVIDE A SAVPLE SUPPORT STSTEM TO EEP ON JOB TYPICAL DETAL i =
ST TOR GORTIICHON SO IR UE HOTES DETAIL-STANDARD SET OUT i
[S. COMDUN SUSPENSION SYSTEM SHALL BE WOEPINOENT OF

USNG THE SAuL CROUT FOR
EMERGENCY, SOCKET OUTLET AND EXIT SION AT EACH STAR

DETAIL-EMERGENCY AND OUTLET AT STAIR

E1/2° EWT. DR AS SPECFED

|a——ffi}/ 2" FLEMGLE STEEL CONDUNT

LAUP BALLAST—

REFLECTOR —1
FRXTURE HOUSHG—1

RECESSED MOUNTED DOWNLIGHT

E ELECTRICAL J-BOK
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