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1. _INTAKE PUNP

1}
2)
3)
4)
5)

6)

1)

- (PER 1 PUMP)

TYPE
CAPACITY
TOTAL HEAD
SPEED
SIUZE
HATERIAL

ACCESSORIES

SPECIFICAT

[O8_OF EQUIPHENT

2 SETS

HORIZONTAL SHAFT,- SINGLE SUCTION VOLUTE PUKP

1.88 H3/KIK
34

T460°R. P U,
SUCTION 125
CASING
THPELLER :
SHAFT
SLEEVE

- COUPLING
- COUPLIRG
- PRESSURE
- COMPOUND

: CAST IROK

: CARBON STEEL
+ STAINLESS STEEL SUS420J2

HH, . DELIVERY 100 HM
FC250
FC250
545C

CAST 1RON

{FUNCTIONS AS FLY-~¥WHEEL,AS ¥ELL)
COVER
GAUGE
GAUGE

- PRINING FUNNEL
- TOOL (PBR 2 PUKP SETS)

2 HOTOR FOR INTAKE PUHP

, l)
)
- 4)
'5)

- s)_

TYPE
OUTPUT

NO. OF POLE
VOLTAGE
FREQUENCY
INSULATI O

3 SLIDE BASE

i)
2y

HATERIAL :
ACCESSORIES

4. VALYES

'-Ed-L
1)

2y
0 3)

"4)

- 4-2.
1)
2)
3)
1)

"FOOT VALVE

sizg
FLANGE. .
MATERIAL
'ACCESSOR1ES

SLUICE VALVE

SIZE
FLANGE
TYPE
MATERIAL

SET

SET

PC
PC

]
1
1 PC
1
1
1 SET

3 sars

HORIZONTAL SHAFT, TOTALLY ENCLOSED SQUARE CAGE

18.5 k¥,
Y

415V
- 90 HZ

B .

HiLD STEEL

%

g SETS

FIX[NG BOLTS

150 Ko
JIS- 10K

~ CAST IRON

FLOAT AND

125 MK
J1S 10K

FRANE

KANUAL OPERATION, OUTSIDE SCREY

BODY/DISC :
SEAT

CAST IRON
: BRONZE

FC200
BC6

R- 106

z'SErs

2 SETS

&



4-3. NON-RETURN VALVE

1) SIZE

2) FLANGE
3) TYPE

4) MATERIAL

5. SUCTION PIPING

§-1 FLEXIBLE PIPE

1) SIZE

2) TYPE

'3) CONNECTION

4) RATED PRESSURE
“5) -ACCESSORIES

" 5-2 connscrluc PIPE

1) S1zE

©2) MATERIAL
3) CONNCTION.

5-3 ACCESSOR!ES

l)BGLTS NUT (STAINLESS STEEL)

6 DEL!VERY PlPiNG

. fs@l'FLEXIBLE PIPE.

1) S1ZE
2) TYPE
~3) CONNECTION

4) RATED PRESSURE

6-2 CONKECTING PIPE
1) SIzE

© 2) HATERIAL - .i
3) CONNECTION'

6-3 HEADER PIPE

1) SIZE
2) MATERTAL
3) CONRECTION

T09

125 KN

JIS 10K .
SYING
BODY/D]SC :
SEAT @ BRONZE

150 HH

PVC HOSE WITH REINFORCED CORD

FLANGE
5 kGF/CH2 -

FLOAT, FRAHE AND FITTINGS

L_1so-uk;i?i25 T
UKILD STEEL
~ J1S'10K FLANGE

o 125 M
PVC HOSE ?}TH REINFORCED CORD

FLANGE

5KGF/CHZ

100 MM X 125 MK
. MILD STEEL .
NS 1nx FLANGE

200 HHIZGO KHM/125 HH/125 HH
- MILD STEEL

1S 10K FLANGE

R-107

CAST IRON FC200

PACKlNG -

2 SETS

2 SETS

2 PCS

CbsET

. 2 SETS

2 PCS

1 pe



7

6-4 ACCESSORIES

1) BOLT, NUT (STAINLESS STEEL), PACKING i SET
2} AIR VALVE 50 MM ! PC

rd

7. PUMP_CONTROL_PANEL ' 1 SET

1) TYPE : OUTDOOR, SELF-STANDING 'y
2) STARTING HETHOD : STAR-DELTA - B
3) POYER SOURCE ;415 ¥, 50 HZ |
4) ACCESSORIES | 1 SET

VOLT METER _ |

AM-KETER

PROTECTION RELAY

8. WIRING MATERIALS ) - I SET

1) TYPE - : SUBKERSIBLE CABLE =~ . |
2) OTHERS : EARTHING MATERIAL ) | : | SET

9. SPARE PARTS

9-1'FOR PUMP [ T
1) GLAND PACKING . L § SETS

"2) SLEEVE | o 2 SETS D
3) BEARING | R L S 2 SETS )
4) CASING RING o e 2 SETS

C9-2 FOR KOTOR
CDVBBARIG o RSES

FOR CONTROL PANEL

9-3
CLo D LAMP e L I
)
)

FUSE Y P o J ' 100 %

1
2
3) RELAY . o ' ' L o 1 PC

R - 108



— T RISV
V geezoz-ve, ., me_wwh.o%oﬁ S.Om:x E 7ISTIVE N 7 %
wizéo ND 11303 LSNOD TSI e 3| e s e
UL T 0] 20 e a0 auxuu...u A0 OlnCudets oNINS 3 X &t VA
6 c o ¥l -AS JdAli o alE x| @ ¥ ¥ : :
- dmid h%@ﬂk%»ﬂw«w zopwwbm ozu 10N “..cuw upcw.w.g.. .a_.mu.soq u.sm.l o..s__.: e e S
¥rsi-rE5 WSEY ¥rESVO-AS ¢ 1300W
owavnas i 0lviz3ive  3nvN Sizve | ON _ W0/ ;0% 2 0L dn - 38055344 NOIL3NS
1| 05204 ONISVD! 102 L . NOTLYOT iedV
1] 06204 ¥3A0D ONISVYDi0Ze
1| osgaz| - ¥3773dw) | 0Ee
1 J5¥S L4vHS | Ove
T |Zr0ZPSNS|  SAZ237S. 14¥YHS | 0S2
T ] 00pSS| LAN ¥37173dWI| 198
MO i vhoren| S Biinaves| ONIWOVe ONvISlOLZ|
1 928! (1)ON1Y ONISYD[1-£82
1 GBI (2IONIY ONISYD g-£82
T ] 00203 aNY 19 [1-682
T [x1$2¢ t0M3md IN1Y GNYIDl2-582
T (xS} I0N3K] ON1E NYILNYI|LB2
21 00224| ¥43A0D ONIHV3R|L0E
. .. .T | 0022419N!SNOK ONIYY3B | BOE
a3 oney J000E92] 2 ] —— | ONI1Y¥YIE 17VE|02E
I IZCESNS {A3HEYA AI0T HIT13dR1 EPE
1| 0O0wSS! 1004 LBOJANS]|GSE
1 JErS T AIA UIT134W!E | 1SE
1 2SpS| . A3 ONII4NOD|29E
1] ¥ 8N ONI¥-0]14E
$06-nl-2 ] & 8 N "ON1d-A|SLE
00518 YADIVA| [ {SOL538SY L3%SVYD| LLE
T ! pOYED | X20D IN3A ¥1¥|029

R-109

602



£ow

£09

PILE {OUT OF 5COPC }

L MERON. 000 r S . , o me08 /A e e ,,,VT”_.,,‘, T X _I
| CEL Ty A I ‘ o ,
: ¢ ¢ o SELEN

toar 1 B ¢

SANGAG SIAIRS
/(wr O SCOPE .} /(ow oF SCoPe )

FEREEEN

4125 SLUKE_YALVE.
a

|
!
i

B Y | N N
iEi !
Bl R Cout of SCone )

Seiraud el o = R = T i F: . !
RRAEEN RN , ) -
: ’ meﬂmzl -
N 0
! | ~—_ PAML 5
1. \orzss woww inpane_ivnse. . T

,} _WAND WilEH

5 Van)
|4
v

‘- ) f
! eenl -

LURLECATEE

Pt fie Bt 1 11-23948 A

T 2 I 3 ¥ ] T 5 T | 7 3 . ,|||:| 2



R [ 1131 SO

! :],,,4_‘_,_,, VWL RN

. v IP1H920)

#1208 OECE YALYE,

SR ey b ESECLONBEL
T

,,,,, VIPI20000
U2 [ 111 1t NS O P k y -
> - -
. \\ i . e,
A . SLIDC RAIL
oD (our o score >

- el !
pasdd

\msuesm AN FUNP
£ SINGLE SUCTION VOLUIE Funep )

ST0PPER

1504 F

B LERIBLE _PIPE.

| 4150 FLEVIBLE 1OSE _

R ~SECLON A=A
S

Vo

A SCOET QF SUPPLY.

ROPE L OUT OF SCOVE )
FOR SLIDE_SIOPPER

1.
A
A
[
Al
A

/
e
200 D15, FIFE
N t}leIZQOSO.
- u1p120000.

OUT OF SCORC. .«
‘i 4125 SLUKE VALVE

TN sareng

CoUT Of SCOPE )

D wINC
~ {oul of score )

Ag%’;y)mzm,uq, .
]

[TT00 0 SCINS J0 JOO o %

T 4 I 5' ¥ 3 T

O i
7A-6511
& % DR W
BHUTAR |V.‘f0
i 22
INSTALLTION DRWING ¢2)

T 5 )
R s02-1-c10



5

€2l 1, 0xzur0y

wIENI00

Lout e sceee ) r

—
=
: i
. 0 i
e = T
see
<
“mn

PILE

g wour

OF sCopE )

1150 K751 %)
HA R A

MRS
(%u! F score )

- A-ISNOLES
LI

ez

SECTION. B R
[ 3)

T

ee L VMWL TP N990Q

e TP z0.00

‘ _SUI0E AN

S
£21204100 290 PEFTH
(MiExis0L )

LSECTION A

LELAN Gy !

(&1 /41))

se) .

©6ST6N
emp)

SUIDE RAN.

R /(wlofscorz) o
. ,,,_\.{r L /
I R Ao j'

/
i‘h LJ(H EZ‘” T

AND WINCH
(oul & $ConE )
(‘u?s SLUICE VALYE

‘f'

2¢N

(nox.v @s0kgh

fuicon BT
3201
Ao & st )

001(12(4

1?"'

SECHOH € E.
- Vio )

01
U EZAROANION: CROUT AFTER (NSTAY LATICH OF
CALH EONERENL

'iﬁf:irr-l ‘

B)

4 T

5‘ T

102-1-010



0

FRAME L=}

8 | FRame s-2

FRAME $-1

T
R RS

PVE ROSE

Wi
6 _|reinrokcen cnﬁn(mso s6m)

. 130°BERO PrFE
5_Jip150)

'

fool L YAVE -
40 )

3 uvve 1BoA-t0LY)

FRAME L-2

- e e -

3%

HAME OF PARIS

£




L ' ]
i - Do : .
. i .
.



L3787 -xTg10-7169-us ‘ el gEn
ON M1t B ON 98DJ0 B 2% - o : hc tuy EV\S U@aﬂo 3 E-L AR
- . - ’ ) e — - O

* - . . : rs 0.- A o4 . . B .ID. M. Lo
g0t vm.mp . e ﬁn pau eMn“_ T.ul.n nn:o‘ w”._m.nu | m .8 H H.m S -
2100 " Mg | ON WIUWNIIE Y . + ..u....W Mw ....mm

w.. R e . m o N . N o { . . . O .

T Soats! ! T : =iy ieaznsaas : PR T T I Orp ' ro
= Eres, HiE T 2y et ! : uuxﬁm&uu =
> : = = ey
: : R s ; R [0l Fol
255 : e : .
e I H e ? : = : ] 1
i e w Tl el , : : = 0z e
- % K4 + I + - = o A . . -
, = _ e L loe
ey = e nt o
e e - * ' = s e EaTTIsiiIidaasNiany -
“(} uorse11J0)!I0EBY SIT : i 2 T i BT
1M BDURPJODIE ur PR : S TAaT e : it ; : 5 L Sz o > 0 gy + oy
POUJIC IR 3] L {Im : : bk ST e vl : .
j801 SOUDEJ0;JIOS cungd HE 3 EEasizin g f 3 2 n ] ]
= : 5 R 0s
¢ yIQuay T ; : T ypelazs i ety : -
& ﬁﬂM haanadoaniss . : ; H : m. =% wu“:m 1wm _.., _W.p” - _Om”_. L 8 -
N 1-F Oomnww . Paw T = : : B._. : : R ‘ ;
t T s = G B =4
"™ ggl e , s S S e S = | 1,
LR : : : 5 gL RS : .
eoil ERRREE T = u e R P T e e : :
0 m m rh.. u.l {4 T : y=azars: P SIy =T : : s . Qvf lom
co;cu:_uon Jantyg ST = Y ' o r
W OR G A e : s : = 3
: : 2 : h a7 % Frod
“gJ : peoas O 1 rsisinissread
C87l w=ng , i i 5
RV . EYEL LR z ! S > : 5 i
88°1 BEATRN ; 2 W.- : PR S W 001
ey |9I0) K I : s o t
K ve ° w_.w_ n_k Mp ¥ T Frhes k) H & i : L
FERRHTA i it Bl DT £ iz

8JNI0Je0RSL T

3. ruoN av : _ 5 ,

it
Hi

i

i

n: T Bl : 1 : T o ; T e
- fCiaasas R = L
e Huuw e : : i e o EEE it S PQ.A
raome: : a2 13 o rE0y: T lm
. u:..u_J T L v TENp LA I .Kr 22 a._.uﬂ.um. =
J3ILVYM LA T ; 253 iraesissai > 3 etEes oo 3 i
co_anu_:ntum nl...m . : i 2 f t : cHeh:
£ TR 2 B : i ; ; S

CM_ MVM‘LMCMOGQ“WDMDM T . aofmma*o Mw_ wu(Q| .ﬂ.o_ E.EmN~ ﬁom.w . wo‘._....%‘. B ¥N<mm [VI-AS 2°d
B S3ASEND woz¢zmoum..wn_ dWNg.- G31034X3 - - S _ oN wai|
Mm @ ﬂm ﬂu. i ._n.m.... h A . w.,_h . . . TR )

2 2

£y o™



o

R R LT B

‘ P ...:;...L...%W.ﬁw& | L) i 5 1 SR TERIC LT 04D u\i r‘.o.“....c__.i.u._mx
L-av. v EN " [ givaisioinanll [ ] ] -1 t S I ..
J P T — :
[ + [ ....u\..._ " . ] s “ -
I ¥ I i 4 AQ C N. N L WO O3 VOINBOL ol ' o
ﬁ/....,w 3] " Znsxa VEIHSOL | SLN3LNOD % 2t |
‘E;.»uzL TON UNIMYHU b B : - . '
" st AL welLdaf ] b . 1
i :.-...*\x:v?.;\q..m.. s rw%‘-h .n.ﬂ.,“u.:.B.&.m R
IR AAC SN 4R Syy-2:3 A O IO T .
HOLO® NOIADABN] De¥nd JTHNL 404 IWIILOO |48 WAYEQ Wi |re e.w s30 43 .um,,..._._.u.ﬁgm 5 5%.;_:.\1 % :
g oy — Pkt g XL s 3o A .
BHURER R EUT S e R ) [T e
A 111 wz] Ay 03197RD BRIAT 0IA0VASY TTHY .m..@. ALV ATV R @ s B
i A -J_Il‘-l.ll. Ll . . - ' :
, :.HJ..H_““_H_ﬂw 0810 LNQD g f.&t N x.xZ. ven Lid'tovs 8 _mﬂhmoh ww“;mfww
voote ' EAK “ o 19541 e 11v gNY 10T! 8 SIL QL-QINiE
o — — S804 & HIALM LT LTI adal A
. ELEILY uﬁsu ALU INYES WD .__2:.:__ L d ds T SAYAADY ONV SAIX NG SNILKI . LIYHS 17V
41 ¥OLOK Wk 12018 0VO1 wmW | LA 08 . s H ! A4 * . PLOBNITE CHESRBLOE-Y AT (TY
anear FOUE G ONINYIN E®g3)4s 9veT VIS WWME | IV WYM 51104 mﬁur $1104 R 1hdano €F S(P=%¥AT—%YUIL0CT § 1L NYU=YAY—~ T8
romdl : , C . :
AOZZ-g 1 | SLI0A
JOLLIILOW UL WY . 38
: | SLLVa
# a9 H e t
¥3Llvay 3ovds |
==y [
n ..
J
LT
TYNIHETL HINYD . : | 1108
, . OTR TEBET 1B SECS Ge L]} ¥ =
— (X33 - . N _ .
! e i - t8d [ 8§¢
" T NIYH ¥0d . m\
Tt wmn_% .%_ 4L ot
| | Tr T dd
: . o o
* [ =3 TR L1
i TT jo i I a =
. \ | = = | £ e "
- = B _ <=l R . N i
, = k= - =
|
‘ (5 LL @ . r
Q I — = z rn..i—
i y
|w : LR Tl g "oy
. Lz :
Ehrern §ouet . ret _ TTT Y
TE0Le ke i ToriL : - o .
Y S
AT TRYT  TOIDis - . ¥ ¥ILVI TDvas 0L
1 8W 9T 1vC¥D ZTiie - - rrTIdT
S - 20 NEL -
T

DTS4 DRAWING NO,




o owEY

o_r pzu..uc\_ e v | . S U 4
.,.J O O O R : [ e o159 v o] o 1 Z ” ' i _ i) &
L Ok =
\ _- H. _\ﬁ D _ NL m NEILTROEREED ROIHEOL CEIRTYW
N : YA RN RLINOD Y T T
WAz 2 .oz oz_z.éo f 2t i it R PYE e .
, . : o5 21 N uu i ) L a
oﬁ.-.---.-...u ......................... Lo A .::.:N\ :# : S T S
wod HEIEAL 20 MO .GDE.m.,_ou AB HAMVEIGETE A0 INISIO LT .ﬁw M...M_a.,_f.‘_.m .,.ﬁ...ﬂﬂ —
= . W e T -y 19G0udeY TT -l YL S -
y : & Dm % s el e.q...:.,..g..\.. P AR \. ‘.ﬁ,_m_. EREEREh AN :
- 31LILUE] 28 35;51: 10 020G S L 2 Pl >u¢ 1 [ -
_ Tadlt . 1eadz2zdl i_m&_:&r&_Mu?ﬁﬁtg
: PP ST _mﬁ O | w6 | 2t | 7€ | B2y Amash|
. . T *;a 3,
of. T o }Jx_ 130N, uaﬂ.el .wx& 2,2 AR EE _o
. . ,ﬁ T i// .mm. U x03 "
oS P en N _ STV
AY
L o T ey o‘_ c >

d .
. s Pl S |y
]k L
o —; &
M gLl P
LINGHOD T3S LT - - b _ 4 S - T
QZ0v TuHL HIMW cmo_\,oma wm.ﬁ o_..zu:: S ¢ l e 3dAL-QWINHL 2801 goz ou
i Ny AR T s A D () , : NG AL EERO)
: g - . .5g - . v . _q D T & & DRAVING HO. inm.:ﬁnﬁ
. e e - . 2 . J.. . I \l.w -
__ ;_mul.w._. 13 m
| I r

ZEYS HERw

£oo1' s W
CATNTFRISE TR

T @W SEYPOED gyl

EREEHIET

o .f.,ﬁ_u
o

L



TR LAy 7y 0L LNSEUG O y . 5 4 v 1 Pt § o mre e 0a Sa
LA y._ﬁ ) ﬂ ¥uk Wl eaa QIMILSINI Aw | [ ! I i |- ! : BT
A ] I ravaul GAWGDL " I . o 3
i ; w_.__ . ... ) .H o) . x.\,.\ IA MOILAVEOGMID YOIHSOL — % Co g
MR - ’ . b o : sLar el o
VR AT ON ONIWYLO s 200 S ey m|SINILNODR 2
3 14-48 3 p 442 ﬁ%/ p ww |2 {3
SR RY SiNaTw :
305 ﬂ.%%x‘:\m_zu_,\ %amw._. A8 N moaz A9 Szcmmo anl S LN |G| AL OISARG G
“7730 N 1oAY LSNGD LA L P W b\ &+ i St AL -
(& - 27 - ML EiEED ol S A e 21 W ERTELT
. IUL0L 42 | 48 QINDIHD AR 40 0INOHdaY g = FNHVAAIER @ -
El i 3
8 .58V 1. Q¥ I¥HL )
o TEE v 39 /._ Y e
. I, - ] .
AUYNIWNIL HI¥Y3 i =
K -
vy e ]~
[¥<3
{o=]
o 2
~ o
O
-k
»
: &
S M BWOR g
o
- ok
A ezun 5 O
z [~
€otts b ! SO 2 O
AENHEDEE  TOITWN SE S
T BW SCIY0ND s & s
mm Tt ﬂ
PR EHREE . ;
3 o L. = g f $ v _ £ . v ‘



PoUd

UL SN YN VYOS

ogsLo -

T A NMYHO

N DMl

AD QINTIS3O

ql<)4

IWS

~ M.Ol%ﬁ.?&.-

I e aowomno

e M- Hno

g

-

g 18€1.1.2001 ZE 52 9 |.00v | §py | 0§€ | 00F | 09F
NOUDINON JToNY ol LR Snorsnam Fo17 | SL8 | 00F | L7 | 0F | &2 1 1 | S56 | 00F | 08F | 0¢% | 052
. s dzag TB6 | €20 | 59¢ | &7 [ 92 | £F |l | 08Z | oce | 0sz | 66z | 002
AP2C0 NIV 3LYD NO¥I 1SVD LoL | 585 | O0L | &7 | S TEr T @ | 0vC | 08¢ | GiZ ] G571 G57
. Q0E~ 521 = N0/ EAT FFF- | PIE T eRE T v [ pe £z g CIZ | 052 | 052 | .Szl . 52i
wc._.w.wc.zmum&ﬁuh wm_quu%h LH 'H [fa] .d. a - ¥ [ ) L..qQ i I 2 32IC
Y 57 svas ] R I (X0 DIZZB SIL). 2IONVYT A . ; Joutwoy
AN TCE [ aang | 2unssae -
A5 3 4
LY ISONGAN
. ssn|
Umo!btv(m.wm AL NI 5 _ o
. AYW | SANYE 30 IWVN Lo
002347 1 ) Apogl G
[ FEEE N ol 35 neuNog| I
002241 usy 3607 B4 ¢
QoZ2d 1 uodf 3503 25| &
FRECIE R R fur Joec Apogi §
92812 [dTewq P Su e onigl 9
BLE2) ) 55049 weC| L
QLZEWIA] 1 [wear 2o o0 pue)y g
{3981~ umg W BAIS NOLL &
Pdiog2d 1 S04 APysoM| 01 |
o0zt - oss 350) yreym punt| 1y _
QPSS 1 g I WT! Z1 |
I PEETIES mas 3¢ £
-~ g Aoq woboxay| g/
~ P35 ame uoboxay| §f
K g ap0q  wolnmeap| 91
P P e wobuxay| LI
7 oS ares pmis! @1 | b
F3 peg o wolvrar| bt ~
T seaseesy 3epse0} 0% ¥
R 5655y dutood  pemin| 17 W
i FEr TR <y wa3s| 22 =
|
, |
_ :
“ _ e
_ W9 T ssul !
| o

R-118

607



S0 .

ey

. P2 €S

[7r

[eio

Q7€ -

=14

T

&1

vlen] o

sS4l

ore

1224

S T

¥

2

a

W ﬁ.

GI2Za TILy IONTH

QLT 700 ZATIVA YMOHS
\%M.N\Q - et I Al N Y YO
. L ] T AG QAN 30
et L N —
~ | So-go-trge i .Tﬂmx\ﬁ.u aananD |
s R N e
NOHLOOMd SONY QUINL JHd o ENDISN TGO
batay wdaiadg)
M YOTD DNINS NOST LSV
52100/ ~wOl 4,
JUNLYUIANAL | AuNSSIua
sninnoml ONIHEOM
| WIS T Lvss
H_ S 02 | aaons .wa:mmuqo
T LS 3L
T HLYAATNG | LY LS00 .
350
WoOS SL L N
SHEYNIS | AL D| WLYH S1uvd 40 3AVR Lo
A0 o7 T Waaisey rpogly
ool Uv\rn Lme) 4200 | 2
ofe oy | a3 g
G -9 & 1 |siuoiq 158 Burt F09F Apeg]
G 2R | |vekaig RO T Bua s NGl S
— = g
—— — B ‘..la|.||!|| . b
EOF SHST T MOASTE wid bl &
POE SIS, 2 o5 agy AASOUTE
{ ERGCES &g o/
~ T ol 109 on3gt 7
—~— o838 amy woBoa 77
T EoTssgs FETT N
TSR I B
]
- " T
. 7
. 33w
18+ W T
N

ke

Bt

R-119



f¢gfose itz | ® | ovz 3121860 | 02T 1881 | 0TS {812 [T 100 |0¥G (851 LY o . ;o
T8 | ote [£2 | 8] 01¢ |¥81 [ 0L 7211 | S5t |00z | S8t iz |er|ose eery L& T e
['s |06z |61 | 8|57 1097 g¥2| L83 [o9l (o5 [SerjelLilowjeet| .7 | o ]
TN 21 j4 | v o |7 (el it ik |3 islala e (ks
T SHOONE W T YorOWH m® : C @133 80 BRuEA-4 |
Y S e : 52/1850 [ WY GRIU |
[ (M01) 04TV |3 £1-90-1b61 8 _ 2T
W) LA L ﬁ 8 BY¥Z=9902-9SEI=C }| WE
i—yen gm Baces B[ | 4| |® L _
4 s i '
T110 "ON | SB]| | HWIBY AN [ BR[Z
| _ |
$5-05%3X w_:nmpi 1 I etdivT=en ]2l
8034 | ! IR
Cwwgay (Y gA|1| Adbye 101
AETEETED AERRY] 6
weg,  HOLSS| I 7R3
g1YsR possas | 1 AN L
0S-CPYZIX 100Y S5 | § 1t A UERY L9
foor 55| 1| (-+AELYTR| S
00z 24 | 1 | (nx)m | v
0oz 24 #| - BE ]S
007 04 Vs i=rv w2
YK (—£3)m¥ | L
& Y| Xalx W 2 % B | 2B
K
S

ROoRr



¢ e e ATt A A S 08 L s e L T S e

s

[T -~

R- 121

. 0Lv—0dd0 | Ja [Fega e
B ETPAv N I .. T pRReIL van Q) pawiang i .
LIER 54 gmu L - T -
4 T . . ¥ R4 X
I IROEND VO L R FTYTTT | | - .
« R wway EERRISSIT W ) "RICY —..-T_v_JA o LY wA ¢ . R .ﬂ
= 2 oyt v M (T z x &7 )
i I 1 |§338M°% OAg] S¢ig 95VH ] | d
TP M S T O0PSS | ONIN0o! 2 1
/S 1 SAL DM D WHMS dWVYID] €. ) }
1
0050 OO
i I S ST T B R
4 | s/ L
. Ad d- B
w | S—
T
w ___EW 1V -
ey 0, o [T E " wi
u*_aﬂsu_._ 7wz m BV G 8

¥



. - e Lo o
[P E 4 = ) o —
YyP—0SAC cw % 2 5 .
— Vi . praval umn s pavdisag
RIS L £~ T
. VY q = #!
NOLIVEORD VILOENN . %@ —= s —
ln“.ﬂ 1 L2 L FF k1] an'gy __-msuul-A K A 1L F ) . ‘hh h:
| rw-wwm (3% L -®® g = X ,
M t ZAd| OGP 3SOR[ ¢
STNRT KL COUSS | A3 TN g
ST b TONGMG | e g .
r ]
' ) ) P
!
‘ NUVA ONIOHOSNIHEE c d
¥ . - " - - . ﬁllql]
3 . 1 ﬁJ _ .
” " ' K j ’ _ ' ..*
. S o, b A
o jun o
" [ ] " r
‘o el .
A ‘ by .
L . \
Gve - ]
I _ . . w8 wWg
n IV
rerety YOG (e 1] weas1aay . OEEICIS
Low {ow) ea ®_w u w g W&l

CR-122

1k
=

ogna



?,%

UESSRS _ .
RAL BHUTAN/CARD PUMP STATION

8 4 CONTROL PANEL

KUBOYA Corporation

VAR -

Pump Engineering
_Dept,

'CRANOZ OF ALTERATIONS & 6 % &| ;05 no.

r T : _
-u‘amd "REVISION 8] I }on:

' Txas  LL53408MOL

NI

THE 15T REVISION jonas pa}:ls}:ﬂ'rq'r‘joiu‘.: G 5
THE ZNDREVISIOH 'iuovnt R NV R

CHICK!D'H’_, 7. p. ‘
S

PLANNED BY

_|
]
1l
|
!
1
{
{
{
¢
1
]
t
!
|
|
|
|
1
|
i
]
|
]
]
!

e o o o ——— T —— e e VA ARA e

DATE OF DRAWING SEP. 30 .1994

oo\ M. %m;JKAM'
RANR DY ~
-f___.‘?L.;_Z’L Deandondl .

@ TERASAKI ELECTRIC CO.,,LTD, osaxx saeax

S MS3408H1

R-123

m
AN




SPECITICATION
RULE & “Trs, e, JeM
REGULATION

T |

| mmmmmmmmgm
53 || SERVICE CONDITION (OUT DOOR)MAX{0'C W1N-20°C MAXI200M (ABOVE SEA LEVEL

ENTRANCE BIMENSION | "« ™ |
PANEL DIVISION Ol EACH PANEL | jSYWBOL'A” SEE 10 OUTLINE VIIH
E IIIIEIIII'- ‘ . ’ , . i . : . .

- '-axmaorrth“ L o

RN B ) Il CONTROL PANEL
@3":- CRATED YOLTAGE (V) \3_'4i5“'ZAC1¢>3W N '
| natD FRRQURNCY mal 50 o

| e O T L | -
tist vounaer cnoutt| 2000

TOILECTRIC . CORTROL Ll i, T ‘
_TEST_YOLTAGE cpent V) 100 i

Trswationcwss o

—_jt:j | . 1
. bEs Ma, nit

I3 Ne,

| @ TERASAK] ELECTRIC'COvaTD° S Ls53408 &f4010601 1

GSAKA JAPAN

n

= Wy Ms3ao0sa

ot

R -i24



Brtm e T e

: AN : '
SPECIFICATION INTERNAL WIRING
D)
0 UATERIAL COPPER -
:_(_)-: TREATUERT JOINT PARTS 15 COATED SILVER QR TIk PLATE
O BUS IXSULATION COYIN NOT PROYIDED L
"6| l.c,ot:mozonmmcuum YINYL TP
3@ [5 INSULATION WIRE VATER AL Beav wiFC
1Ol WIRE TND TREATHENT [ige | eotor iRk cae
~CCONTROL CIRCUIT
) JI5 600Y GRADE POLYVINYL CRI.ORIDI
FRE 50 YIRL (I%
i O IN.SU““ON WIRE . UATERIAL ;g:‘%;nt:ﬂ CIALRIT: 1. 25emf
' . FOR PT°5,C1°8 SICONDARY: mn?
: O] - | o cap NOT INSTALLED N
N o N I . '2!:;‘:::'— '
9_ WIRE END TREATUEN? m_x e T u mt{rmmt K0, o pIttY)
O : . o ey | ST o IRSTALLED R '
O TERMINAL . @ ] soiotarss fype: RV
(CGLOUR IDENTIFIC#T]UN) @ULUUR 0F I‘iSULATlOH ¥IRE )
P | s || e | e
it POSHIYE POLE P 3lD ; LN K
ol NEGATIVE ROLE A - | e C O] A e R 7
ot o Jwp | Sl ool | vhuer
b dwl TRl tie W x| C1OL acoonmor | YEUDY
: L e 1 O Mmoo
Gttt o P | O] e momy  rauor
O 3%} 1 past 5 [win O e | onen
) prast T | nue e T E
T T ~ (EARTHING) |
PP S LR L R i Q) EAREINE LS COPPER dea 25en
1 ;;ﬁ:w ::: :t:lm " | pastnotion, teruinst s
S B VOTOD CONTROL PANEE _
ummc TR . iy |
' REAR QPEALD TP Mexist
SYETCRIOAND _ 's:;cl;z:t
TERASAKI ELECTRIC CO 11D, Bgh e
:@ OSAKA JAPAN 9 LL53§08 MG}CGO? 2
M53408G2 R- 128 R



SPECIFICATION PAINTING COLOR
(PINTING CoLan)
SANPLE : :
O| PRAUE OF MITER & RELAY HROAEH N A SR UUNSTLL N, X1.% T
(| RARDLE OF SWITCR RN SRt B0 UKSELL Ko N1.§
O PoLisH STUI POLISHED  =honiseid _
4;—% (| PAINTENG METHOD . -SSR R TAMINERR A - (OUT DOOR) ACRYL RESIX
,@} g
| panpy .| FRONT DOOR FRAME - | IN§I0F DOOR
K - .
140 OF ““_L XO. FACE | BACK | FACE | BACK | FACE | BACK ”m
CONTROL PANEL _ SRV
2 TERASAKI BLECTRIC €O.,LTD, |T%" EF
28! @ OSAKA JAPAN «» 0 LLs3408 MOYCGO3 |3
(I .

1) M53408G3
1 R- 126



)
A

MO1CGO4

1 Yo,

OSAKA JAPAN

R-127

16 v oQ 0aq- 0a oa
31Y14 TI4LS
- e gTs0taNg
i 40 TYRYALXE
7o (oX¢! S 0Q” oa S
- 13348 S
b RO BN1AYId SqL¥Td 13548
C . D¥L0373 SIIFHS 4Z501oN3
CCONTIYO0D ONIZ 40 TYNEILNI
S . . Nt
Aoy V0 1 LYY T HOVI. ~NY312 LNIATOS) S
: . ININLIVZYHL 13185
¥IIViNNS 1¥00 ILVHISOHI 40 NOH! NO
7 ¥INIYd GNY-DNITXII4 | SNOLLIISTITIS .
K1S2¥ TA¥IY NISZY 1A%V TESVIY0IC ¢ 03170% 10K 3nvyd
SSINNINL 1Y101 LV0D HSINIG L LYOD CROALYEVATYS D)
. . - ST6QIN 7 INlYd ‘ SR e
_ — —_— SANLL
SHYOM LY LlNnO QI TYEVY Fe- 0L - ok o

L FTEVL ITNQIHOS. ONILNIV

@ TERASAKI BLECTRIC CO,,LTD. [ (., oo

M53408G4




i

s

219

iy

ape B

(FITTING HOLES DETAIL

(OUTDOOR TYPE) J

_ 30 ,20, 20
1 | A‘- - M1 2 (SUS)
10 ‘2.0 | | IT
TITITIIITA, 35 ////////////////////7
| :; J_ i \ :flluzznoiu.n- BOLT
SRR ‘ : :.(OUT OF SCOPE)
@ TEMSAKL BLECTRIC €0., 11D\, 5y 00 Woicaos |5

M53408GS

R-128




Ld
et

PARTS LIST

N0, NAME TYPE DESCRIPTION WAKER | REMARK
TR | TRANSFORMER | TSE-50M | 4157220V 5S00VA TERASAKI
LOULDED 30AF RC2. SKA 81460V o

MCCB| o rpeuir sreaxer | XS3OMS | FRONT CONNECTION TYPE P

50 50 xssons | SOAF RCIOKA svseov 0o
b0 bo Xs100Ns | L0OAF RC1OKA BL460V 50
00 5o | xpzaswp | 225AF RC1sKA at460V 50

CT | CURRENT TRASF| CW30-30L | 60/5A 15VA 00

PT | POTENTIAL TRASF | PSE-SOMF | 415/110V SOVA DO

M [METER ‘acF-s | 65x60 2.5 CLASS TOYO
Sw | CONTROL SWITCH | RC310F-1| GAM TYPE FUJ I

~ [ wAGNETIC SWITCH © | SC=2N |  coNT  SO! ;
MC | LAGNETIC CONTACTOR| SC-5-1 CONT. SOURCE: 220V po

PB | PUSH BUTTON SW. | AH30-FB | 30¢ DO

— _ T SETOPE TG, TIH[ |

3E | 3E RELAY SE-KPIN | FIXED Tvps{k 55¢¢ OMRON .

F|FUSE FCF2 RC50KA 3t500V. CFUST

L | 1np1caTinG LieuT| AH30-2M | 308 Do
AUR| AUX RELAY Ly4 'pi.uf_c IN TYPE OMRON |'
TLR| TIMMING RELAY| H3BG-8 Do “13?5‘“ ) 00

SH | SPACE HEATER | sH-z950 | 220V 100W OKUTANI]

‘ SOETH TN %)
@ TERASAKI RLRBCTRIC CO,,LTD, |*® R .

M53408G6

R-12%

T




Eh
5

NAME OUTLINE | TYPE |Q.7Y| MAKER | WORKING |
O PULLER FOR FUSE r__..,..ﬁw‘;_ 1 [TERASAKI
ol eaint sy - so0g]
o e T | ¢10x:15001'
ol EARTH ROD oo 1
WITH TERMINAL . :
ol earm %fliﬁ;:o 1 | |
R | | T TssPr0000 |
- ol EARTH WIRE. om0 |
. | SR D wn fit
@ _TERAS(A)&&L%%ELC.CO.,LTD. * LL$3408 | Moi1cGo7 |7

€19

»!

ACCESSORY LIST

]

MEIT08G7

R-130



SPARE PARTS LIST

~

I NAME QUTLINE TYPE JQ.T¥) MAKER | WORKING |
o 3 '

Of BULE aev 2w | 13 17D 8 |nakuvou

: [— 50 —f .

19 FUSE 15 ¢ FcF2 |6 | FUJt
S EE | INIEA T
O 3E RELAY 116 —4f3t [sp-xpin} 1| omrON
‘ | 1 WeR) e | S

TR L Sy

o] Aux ReLaY % i?'? Lya | V|~

; . 0 ¥, T “J - s, |

@ “HASQEKELEEEHC .CO.,LTD SlLsidos m%uoflz‘ca 07A 7%

N534i08GTA

R- 131




]
N3

23

[ NAME PLATE

[i] seE

A}

ACRYL RESIN .,

CIFICATION

MATERIAL

(BACK ENGRAVED)

B} LETTERING
GOTHIC TYPE-BLACK LETTER & WHITE GROUND
"¢} FITTING METHOD
B :scazw
T | PASTE UP i

. iﬁﬂ'olu

ENS1ON (MM)

TYPE

TYPE U1, U2 o U3, U1t
@ PN Sy (A
? 1=3.59 h P {gf“‘*f Q- )
: : S . -D ) B =
E 69/—- & “:“i‘
sl ¢ s 5i ¢ 5|
2 {_ : i .
_ _ Us, U13=3
wee | oa | b o |od |rmackss] NOTE.
U1 315|613 305 | 53 S30
| U2z . |-200 |40 190 .} 30 | 3
us3 100 }31.5 90 ' 2
U4 100 | 20 a0 2
Us 63 |25 53 2
ue . . €3 |16 53 | _w
P U7 .50 | 12.5 o 2
us 40 112.5 1 34 2
ve - 100 |40 ag 2.
V1o 100 25§ 90 2
Uil go |31.5] 716 e
utle 80 |20 70 .2
TR 40 | 25 34 2
Uid 63 125
_ TTONTR IS Ko, e
@ TERASAKL ZLECTRIC COL,LTD. ™5\ sy 00 =% owel e
: 03AKA JAPAN
M53408N1 -

R- 132




NAME PLATE ]

,ﬂg_” TYPEGTS 0.1y NAME USE lli:liccli;tln NOTE

wp | vr lor | 1 | conTROL PANEL PANEL

s2-Mj U7 | .0 l ]E:l?llagum BREAKER MCCE

1 U6 O' 2 NO. 1 MAIN PUMP PANEL

g l \l l NO, 2 MAIN PUMP i

s2-1| U7 .70' i | w03 mAIN PUMP T | uces

52-2 o | no. 2 MAIN PUMP

5523—3 K 1 rr 415,220V s00va

] | T [
| QCCh  M : ..r z Coﬁigggoingcg S N

iR

i, W, T
M%

@ TERASAKI BLECTRIC 00,110, ™% s si0s ITworcnoz | o

08AKA JAPAH ' ' ,

M53408N2
R-133



e

283

o

NAME PLATE CAM SWITCH
THICKNESS lmm
50
. 10 4] ¢ 00 10 4]
1 Y v 4, e L “‘_1_
| Wz IR
Y. ! oy o . o '(‘;\
g d=r | [ Ci 1=1
' =t Al
j _.,__'E_Jr “f":'ri
[+1] o
. 2 —¥
w n i 3 - o\ [17] | O‘
W b - w -
el el
Y .
i e b - 1=t
= - | ==
{es R I e e o
o _u':: '_ : _m.A
|7|3 o 1o| 30 |1o o
<> Te i o
i-2 ' S
-‘(T#PE.CQ):
ﬁTEMf'i*' ol L3 ; ;EHAME' S “_-f" "
No. | TYPEWQTYr——g— T 17 [ 8 [ 1] 2] 3] 4 " REMARKS
1 ovs | c2 1h vbmumxég | E‘fopéﬁéss;f“réaorr |
%ASi fCé 2 amm¢§  '-oﬁp;R; §‘?T OFF
=~ TERASAKI ELECTRIC CO.,LTD. [7% i
@ TERASAR TLAAIRAL LU, B0 1™ L5308 | MotoNO3 |10

L_ :
M53408N3

R-134




e R, ARl e T g
Al 3 m B AT R

NAME PLATE BUSH RuTTON. ]

MATERIAL..... ACRYL RESIN (2¢)

40

10

SR REEE

'
L )
(I T N

-
-
22 "J4l4

I
_
I Bl gl

22
- .58

290

| (TYPE Al) . (zvee az) .0 (TYPE A3)

T 1T . NAME N -
No. | Tyee|aQT. o i B ] REMARK

PB:

eL | 1 |2 aep -
P8 ;¢ <4‘;;i“;QF?1='

oL | a1 | 2  FAULT

mn T ]
I8 : .| 2% -

® TERASAK] BLECTRIC €0.,LTD,

AL CLL53408.1 MOICNO4 |11

M53408N4¢

R- 135



319

U

-

[ SETTING RANGE LIST

ot

1. 3E RELAY

 CURRENT SETTING RANGE

HOTOR PROTRCTIVE RELAY CURRENT CONVERTER
RATED CORRENT | CURRRNT SCALE | NUKBER OF | SETTING |TvPe |
(CURRENT SETTING | NULTIPLYING PACTOR | CONDUCTOR RUXS | TAP
| ravGr) (&) - | DECAL XO. THROUGH HOLES
3 . 0.5 4 20 SET-3A 1

2QTIMMING'RELAY_ ;
TIME RANGE
| RATSD STAR TINE | STAR-DELTA TRANSFER TIKE
' ASAKI EL . "l 0 . 5 AP T . nhé‘:

OBAKA JAPAN

W53408CGTA
' R-136




L L ERS Y1]

. . TR . ’ R et b PR . .o - ) ALik [CHE T |
Lot on KOV 51 IR RIS T R AR I I/ AL £ v —y JM\W. wart s @ ) . oy
L} ‘d : — -

4 d P : il
" . A ) % . B Ao h IR ¥l LR MR P TTVRY S HIRE 123 130 |
N e ] UV GDULNOD ) 4 wane it ey LR o v
e = . _ =
os o _.p”v.—-....o..”—... ...”“ ) ﬁ tedbsptyusen m./ wnyvrde) (e D010 8anies baiade say . . L 1144 m Ax
. degts +b0agbaanpupy 1 1idy reoqa UL NS T ) mv - e LIRS TS FETY ..r......;m
¥ol ¥b VL wRy

soyvoyqrein | - @

- m o o1 palngag
: A z .
.-.”H“:—u. . ' ..u..lruv.:__ ..I.H..-.., © —P [ VI s vineey l..?..th b \ - eI Teer NriiAt mierd e smdy ™ @
iviar akssamaarsn prdagyg . LR RN Ea LARL N LRI m ’
wbraskod f40 asresa . g . + .
ST vee | Yt artiesa Jea oy — 1 erieay Nt yroq. aview famsabeyy O
sepanraEraN: = IIRRLL VNI ISR TT RV AT ) -
Wy g enyes wunm bupyessdg . [erve Tio)uq 18 eia) . . . } EERELFEFY @
- s T I & . LR A RS ERSCEIRT .
f vesd wnp Beqy weesp ey o V - § (LRI ARETY @
iitgenairsens sena Lagy - " }/ FOLIPWR] oy svjeed @
t A Ldaree (rrrunqrva dujemypog
Sepher sqy ewny augbiy ey LRI FET L INEYRETH) Lurle ‘N. |Q\\_.... | prrone de piassede jo 2
FUMP et e rnatne Shy 4iym 6L usarig < - Iey iq p FYYT e d e radey @
ey Fi) sgivdyaseeg TS TE agpevy r[guncwss L4 gareanin ievop @
...:uu 4 ey 1rod PRiq JO BaY Yija EYD LI ) iy m.u/..
vanriadia d ’ . ’ T - juprd_nee) Ly purivaedgy .
drarnbeiy $ Vartmbadsurbiveg - ——
._.-u__....:.u 1“ N v - Tergend Ly parasaig
seaod saryay d - e -
T YD \ +1 : v , frewins G4 pereinde CIRCTVPREIELS
Yurrana ayney . i !
: . : tetind 4 i
INOSAND pRLjERIE]yI] Pl . . : . Tt AL LT FIRT Y] TFT TH ¥
i 1043v03 o o i)
I TYRYEREY Y] ' - Ay séhy parepanl
WLa0s 84 wanpin] §q sheyroy 40 fvpas [seanyy 3a yae » : fw g . - —
- nTen ] : 1 qequis deidpijenbk ¥ 2yranp R
1 v E — —
. Logos burant [ FIvial Lima) b je prenvey . L.m ) / . ‘ BRI R (1nsasab]aweprinny
vo)yydtaaseQ ToquAg o

Lager gomsrny o dmp axravp b

iy
depes duramrase (varavang}

. fviwns v .
. - - aaya § LT ELIYT ]
-

R LIITTS

I e
20 BRENPFIRE) ApRNL LRy

NIvrAN Jryewi e,

abeyoa a0 |

[T 1) rmmy

arga pelufep y3ugvo]

10VEL KRS IR

T
‘.o‘.uw-n.-‘.o. .ﬁfﬁf

eddy pen meag) ﬁa
LR LRI R A P R Y] ]
¥

LIS IR RS

I TV
_ .

..ﬂ L L N LI AT AL T A R NN

twsr)

AN ULTE L) _
RESEEION AR L TN 1 .h.ﬂ
rver dagy

X .
e R e e —
\

PIUL RN 40 bpieia0 w0y

swoy

jraed. aeqre wai) vemo)

{0 sr wvnnean g (poqt seranprds
Yy O ee Pivaan (4d) Eeaum [EIRTILT N

aayEesss beiwaybey

K1rtar wd)aq-ytay

b
ﬂ, : 7 baryrepaasn ;mw

_ LX)

(eddy prevyy rr
P T O YL R TR .,

1l

L

t

damaagbuva) YeRaan)y ) frrasvesssr jes) ey IURITYITIEY

I LY ETRTNEL PSR TR PR

. i [ ¥R
do {fumenp - viitg

[Frureswa) BIo Y Iepeay byianag)

s

{Ivdvwaiyavwiojinngy

Ixgor Iy vamrsay . l\.l/ . g cron

pee3 |0 ToirIwaf

roEIBINE) F

. (i esesbladranpuey | ——

™ L
Trevrean , TR BT L o L aniaag [o4mir jeiresbhaen ...llah..l.lnn..."_
co__n.~w-o YT . Vo Cvdtalzraeg Toawis e e T TG AT R EY) XTLES

woriav realdy o 43148y famupiany. . . . - DTN

sjoquwly avdey

SHYYOVIQ ONIYTINIDONI T¥IIYID312 ¥O2 STOBAAS. TYIIHEVYD

R-137



1040t en g a0v< s _......dw.wwf..mm.vw._..mw.__u.c.... . L A ‘_.m\ Y . 4 - 7T T Rt e 4 NN\ L= w1 @ =
b bl TINYd T0MLINDD @ L. AR bl DLW Ee L ua e atumm avsvana ¢
s _ ‘et 1 - AT Vg 36 4100Y Y 18 03037600
- AILA NOLLDAS VY~V
OYvONYLT ; et | eet Yz
§ AHNLOVIANNYAE  QLlV¥'ld WEH10 - . . . Y 4
Y¢ 'z ALvls nOLL0E - . . LS . A
gz d4ivnd 401 . - ﬁ ;.:.uw .:;_V .Wu o -l
oL 44vid HQIS . e e |TmM e
: : 14974 13348 = <
Atz 3 '} ARAIIHI e
£ F1VIG BOOG 4O SEANAI LML LR ETT) SR Yo ez ] 3
i avy le
. - g
’ g
z 0 )
otll o&z jiot . - SE10n. DNILLid Blg=¥ T hgviontl eol [ertjel o
i i [ e }
i <M|w I_L<
LI
: _ _ ..ﬁl 2z
. - o
i KN 2% N
| 1% ]
TINYE TENVALXE . T NI 1128 RIIE AOQRIE £5YYD
%
200 miEw o _ T T =
pf o6k bpt .
1.1 | 5 . 1) 21
, -t ane o oo

-

oo
o,

617

R- 1§38



% S B

ﬂ|_

. gy :
| goycenn - |- MIIA INIALNO Uy éa

i, : a
Yo

' : R . et Ear) sarn

[ zodnion TR i ol T S e gl @) | cn
: . ' | i

.....-..,ﬂ gqqr ] 1INV TOMINGD 5 11 nevey 18 eiaNvld . i ¥

it dhate

BOLOM ¥OJ
YILYIH FIVISY
¥15 . INOD

L.
-

dnnd NIVA Z 'ON

\/

Snnd NIYA-.L ‘ON W.'%l.m,mm:
'] 1 .l.

\VA
o
&5
£
3

I |
_ R 8
ONINOINT wan%.- |¢ﬂ11 {n
1 1

' p
. v
Hatle, _Hdnls,
qdv Al § ) -
WGs, WOy, 002 )]
T} Aduu} L g
.“.._... :
[

R-13%



. 1 ¥ra %9, B - . o
Tomotom 1 BOYESTT _ﬂ :§u<E._:z_.ﬁ:.m..ﬂ.u.a._.wm. - 2 A A :v..wm.:_. .;hu”z  warnms @ s 5
L . &I 1" 3Ny 4 T W ’ 4177 TN VYL : ) )
.o-.mw.w~ .-.—aﬂw 13NV TOUINOD 151 11 QTN i1 TN o v
NOTLVABASIY $1 TTOBAASX ) .
. . O HoL0m W04 . o —
YILYIH T2¥dS o anNd NIVR I UON - dARd MY L DK
: ' . Co L Lo A . T ]
. ! Cdmy
Wiy P SR
"ANQD " T
AINve WO . e e
NILYEH 3DVET - L T
’ i s . )
e e el . B . ca_\: i 11-5 e SN2
B HEL 283 N\ =2%) -2%)
15-2¢ g I am
nos-1l} n.ﬂ._-. Tty £-0 ﬂ
[E).¥ABOS . .
ATLANY 4.3..-@‘.:.0‘
Hlar ¥5/09
O - Iwld
{SHOSTH). Y w011 R
varses o L voors00l4C VBI04t
, tors T Sl s
: ST 114
... ¥MOtod VEZT THOS ATTY MIGCOV
ADGY~D
S Pty o
] . imid
e - - o o {ANSTRIXD
. o . wszi/sas ét
] i . . R e
atesaq> [osvel|'H1d (INDD - e . I netd
dwe| JusINesGn]g L K] e e e . . B .
cLwyes *ayidayosd saveweagfe ¢ D-.U - , ) o . B ) .
. g3 1ar svacarbuegd sejswamy (4 ‘ o . - - : .
a8y ey &) .
IERRL S RE FY . am—— -
» v cavk > o . e . P Ge e
QriLAr svacavheny »-.ot“"-“ w“ o | B s »:-.!934‘.”
a01291v0> 3iseedep am L )
Aeys¥AN LIADIED RN papiln £33N . o “.
FAL FL N L AR A LA TN L] ) 1y - EEE .
FRL RN L LS, ul : : K
ARMIGLERVIY {WEYRRYDY 1 ) -
SNOILILVIAZUYERY g -

618

R - 140



oy

t 9wy Y THRT I T £ e i .
zomdtom 847877 NYYSYI0 DILVNIHOS ENM&&._& QETEY Ty g T e @ TR eitia .“..
[-3 S S PV /173 . BN L U T} J B STl ALY 0} SENL3ITD BEVEYNRL ¢
.:m.._“ onAor TINYJ TOHLNGD 1131 10 vt Y A A1nEy I\ a:z__u_ . [~
ASTYMEHC
, n
S

. e fozdl
(r¢rye/1=401004) . .>¢ .,mﬂ
. ea - . 1
T 2T ;
T v tamos=vsa) YO
T T YAOSTAOIL/L Y

hi s

N LY I

BHSZLaX)
ve21/5232 d¢
’ ) aaamn

ez X

o

x/

THOSASTYMCSC -

R- 141



| - COMDION | wortss LRy S - - : T v e . L
serameervosanayes " N ] L] . £ 4] Q1700 Hmdg verna NES | |
....m_w ﬁ_ ‘. .w._ TINVY TOUINOD ,.ﬂ__w T g ) 18 02axY14 1t TR e ! v
. - ST -
: L CON dNOd NiWYR
{1-5-2%) z=25) | {NZ=D) | :
1= peerdmer- T=2% Y-r-dessd T-p@ LoomyeeT
b ﬂ _u : w n ] b ]
Ll _
Y ./
ST 0z avL 9NILISY
N¥NL
iRy
(T re/t=da01K04) WILHIANQD
Sy INIHEAD N
=X = - e |~| 1% 1-0$mD)
. y S I _ lw ..|w ¥5,/09
vazi~gs~a{ v Iuld
F-SC I T =)
.y -~ - .
b . ™ .
’ IR 1 ’
Qﬁmm. v.u.mﬂv ! T LIEL S
S ANTdN=235) Yo01/001 of ]
AVI3Y O Eam . ) .
YOLON | ¢ o2Ur . e P W
za , s,
. 1d . .
: o ASTYMOBC N

ey

R- 142



]

4,

. . I . . Fam o B & Wi
. e . . T ! g » — uw | T3 [TIR{TY] [T
YomDLOM | 80¥($31 |Mvsovig o1ivmanog FEGEY QTN |y 0 e o D L v
! P b g . [ 11 o - FW 02 ot v
.:MM~ .:J%_ TINYG TOYINGD _ww i =.Mﬂ ’ RTINS o aremom| - - : o v
- - POM -
YoM — YoMl - Lom = .
o Ay y sy =~ [vom oM
(YK o | aie aie
0. wo. f=tm3S HZ=DC Ng=05 AT gapve o -
150 ¥ v i ¥
19 it [ L ..“.o m
- (2] . “
8 .
=~ = - - . K
s &3 e . - . X e e .
i 2 e - = :
A H
-2 1«9 e f e f.w kR 4
{13 e 15 1-9% h“mu . H
»y r . . .
el Y Ik & Coed MY :
4 9 z b :
238 . ‘ : :
g-DacCH (440) H
: . eah3 :
. P aozzav
= + asuaos
U OHLINOD
< 3
{ .,u : 6 :
/.mr\ .“_H _x_,amhm... . "
AT 3 vt "~ E_xt: "
188 n,m -9 I NU-Te :
g IR ;
T ey
TF) . AL ENetsxl” ¥
. yor /ol 42

L 9=830N

R-143



o

__\ SOMDION goresnl weaovi0 diivnaids | Y g&@ﬂ % \J\% o . @ — —— 1%~
. R T e W o8 A T CEW L arted i e
i ...Mw ..__n...§_ TINYd TOVINDD ::; - e ,.._:.__ [RIEETIATY Lt €1431%) v
. o PRI R
. dRA_NIVM T ON .
. f |
L
(t=5-28) wnz=3s3\ - mz=agdl. §
Z—9 perecpees Z=2 ¥ yrecdkoer-d . Z-0B -.-/...
w P Lppl pop e -
- i
Q\..].{J\...\u
SN L .uz_:.uSL -
HYNL Y
Y~ T
(LZY6/1=40100U) YILYIANOD -
. . ANI¥YADT -
| S .ﬁ -
{15 1=01MI)
R - 4 ves0e
YOZ1~09~0 - . w . _lw sl
i
o aeml 8¢ : -
e - e {EN001IX) ;
ax=28) o Y0o1/001 dt 1
AY12Y R ARSI .
voaom | € z 1 e pe2% s Gl P -
‘ : - A A AN
Cd f i3
il j
: id : - - s
. — G . .
) ADOIDV o o . ASLYMEDL -
l

R- W4



W 90MD1O0N | BOYLS1T _ AYUDV 10 O1LVNIHIS M yunvony g T neeyiey Ty DLy T
0 BT 1A Nvd 08LNOD &% . wal T x| a0 amm . {
| LN “apapr | 13NVd T04INOD ! :..m“ R AT 010 | M I~ . )

) TEwitan | s

111

SOMt =
LOM| — . [
$ B - {90m 90m
v B K Tgle
5 . .

neos

-
hed
E
i
o
2

I
| Il

I
E ]

i

L2 B

LIV

f 3 1 ) - . ._‘

[
otz

M n :
N
|

ABZIOY
3028N0S
TOE1IH0D

-
bl

2ot

IX16

i

{ ) .
/ ¥1 . . - - : . . . eyl L
| -9 . S PR 236.-02-3% .\ - R

\

Tyl
S, e - . cen .. e S S .......ﬁw.zonﬂxu L
' ¥o1/00 42

I-gIIN

R - 145



_ . KYYOVIQ D11VAENHIS B - LI g e ) .
Lomoton garisan P dl DR PNV L 1 7 .\BN_ g ol 7 | e s aver NS ! L
.:MHV W TINVE TOUINGD - 4y, :,:s_ At el LR ESTIT [ 1%
sy (30
HOLOM uOA .
¥3i¥IH IIV4S
yiio, e,
|.|.I...!.I..III.|. el e {o0m "Y.0R)
2: s8] :..__ 118 CADTIOV L
AU TS o FoHN0S IOWLNOD
. A0O1 55 3

HIAVIR o
12748
-
=
ad
..3“ A L #
ua - B 1A ad
B H& H

AL

:..:32:.

_

-

<ﬂ‘\oﬂ o f/
. muu:um H
1

15= Nm

inos~

>on

=351}

YA00S luand
/51 )).J.J

LAS F

{SHOSSX)
var/o5
S

R ELE
15

e

%)

ASTYAL®L OV

oy

62

X

R- 146



* _ . A _ A0ty ey T

i || 378v0 o

— ON T3NVd )

4 -051nL =

- R M m ] — Fry asdily 8

_ - | | -318v0 o

4 | N 13Nve %.u

{ 1 ] — @

S . Td . -asinl - -

_ : -]

g
“ { T e S 3.
o o | 1.3718v0

: o ON T3NvE | )
= - s 4 =08l g
e - g
= m B —- ) e o
= . _ o
= Lo 1378w 4. | F

= — ON 33NVd | e
< 1 C 1. &
M _ e oo d -0GinL @
= _ T =
f- _ . _ ) * o ey | oaelg . m
S - 33UV398 L0310 NIVA ol [a78vo =
S . __THOS AGIF HEIE = o s &

@ ! _ S M = :

a

R- 147



P

BLOCK TERMINAL NAME PLATE

2 P
it ON-TINYY o
s T
_ : o
T [ amdNiwi g (21 378VD | o
: _ RSB 1A TN qanve | Mw‘u
o ez | 2k ] —rp— A
I — . .o ST N - - &m - QDDI_I ‘ L
—T 1 &
M 2h .| 2 Lo20. - 3y 18-
dng NiYW 20N - (8| | 2TEVO S
o MIS8E |t Ton nanvd .
m 1 em | e | an T=FAx e
‘ | m.
M _ I A o NI S
Cfe o dmndNiwe Lon sl 3T8YD ) =
-~ w68 ES) Ton Tanva 5
_ YN T o 2
€ - 0nL @
_ - m
M ) 14 w 1A n It = T nﬂ\ﬂu
dind NiVA- LN (2] | 378VD «
RS 8 =1 | oM 3Nvd =
4 w AT " - T=78T @
PR en————- I A T R

-

A
¥

3/

R- 148



av - O0enl.. .

- “ m
e % ~
w ] T 1 1 [T T 1 = [ =
o T T Eaevo —
— _ CN ENV3 o
i oo _ P _ P ] |l =
_ _ S 8
-W.
M T 1 N T I S P | o
S RR 378v0 (e
. r -T
. : “ON 13nvd :
N m N N S I =
R d =~ 02nL —_
| m g
i i W m i Lo | m _ | L b 2w
. . — N - | 318v0
. 0N 13Nvd .
&= i | P ! m P | b B e
.l.lA.w.. . - ; . v —— = . .1l.t.ONfDo.n.||.. —
o _ - B -
_ i { P m | { L1 | | j ! ien | e
M o - _  |-378vD m
-~ _ 'ON 1INV
= M - N A S T ] S
= | B .
o p'd
& I T D R [218A] 2150 ] 116A] 1160 ] [_n | ww 2
ﬁ.unv . : : {40L0R ¥O4 YILVIH 3DVdS|4 3778vD. mm
w . : ’ ) : .2 ON. 1ON b= “ON 3nvd - .
= i I N N I | 21saf2isn] i1saflisa FAX =3

e S

R-149



. . ) . e . ! ! ‘JGO¢AIM!

ToqWAS w ©oajpuey Opqracuss Ly privinde llllﬁv

I T

) - T “ o Syl ' dterg e ly lr y 1140 2y asiale AR
ST I NI T BT RS A1 L ke ek gy Py . N\\N e - @ M CH
wE WU T qgnva anuined A , Bzf L o | avm 30 vty -l - i
. o el o o __“f HV NOD gy 1 Wi R T : 1 ¢
. - T — = r - -
ARy v .-c”..h._..”..;n...- * frwd Laynyw 4 . ﬁ 1 _ b i virand buiade aan o 114
. ke - [} it : . N
o AJ._ h ... ._...4._.J-|:r vl ILLTTEY IR FINY I} ..w ﬁ- m. apLisan] wantbidusade [ riorsoayands
Yh1 #1 wy whay _ RN TR R ryrr paingag 3
rivdl:ul‘—:._..— T w.—...,ul..-..w..-n.-.”-nc .:_..._ AN ..U:..F!.. .O\\PF_\ LR L NI ERANN LR Ik | ) I ...
viaa wanarnaaien pelepsn [ PP : 1 . a0tyrum (74 dilrwormy a Jriaw Jhvin) idady @
. o ked g4 savend o + N : d
——— Beny AppeRiira qiia  reie0) fes 8m) - ™" VOl vIwR} qr11aE proq ..D sarem Lyvsahe,y _ . mu
tembavy driadenk Tiasrrraeys = - NOIAINE| s01IRNvORNIQ - N
LAL LA LR iy . [ryew. sadpoq ya0an) . A — R ®
vaithuda sred afesn) x R R e It IR s
; . . L] IR AR L INE)
> ! _ N (LR R T SETEYY LA B 3 o ) . @
LELRR AR R AL (Vaewn porisaqsoa | " o R IALINE Y
Brysaed eq Weny saghey 1L dan < a8 fresenabyseyeey ("Onp | fg primcsde jooave) 1] - @
Pinbgaraabntny .a.,..-..- .:.-:‘m YT S LR T Y ] RFLLY v!l.m . dsveway @
avy .D eo.._h.“v»pn — - @
-]
)
-

pll.ll...ll.,l.l.IIl!.”ll“”.-l‘m.. ‘_ B L L AT RS LA P EREE AN TR R EAR S RN L) seewy dy porwaedg t|l/
ﬂ . wanjuirivey o - L. - Tered 1eo) In pereiedn -
Daesdeig . ; ysutaruiavaiiewg ama) {rivwey puw vpsw) 1Ry208 puy Suta -
dra0d wryeany —d . .

S ’ - o : T hnigend Iy parvasdg . omme] e (TR TN LT P

—
sengd sy d
- YT I LLLK] 4 Svreier dy - paresndg |- o-——o {sywsep} snyog -
Svrrred L4 prrvand R
Veeaany RUqESIepFIQ Pl virpsd-lyp "o L T aerg
iwesiny l [ ILERL LSS LR o b yusuap p o em=y .
: . s . v sdidy pavepae
Niaovu 8y banprng Ay ebwrooy oo 4L Jdvpre Jeeangy y-1akren’ cuorydrraeeq 1 oqwd g i {11
) shirjop i R R LI SRR LA RN M EREFRLY apeig
L o ..-,._... .....|.ﬂu LU T TR N LRI LYY ILLLH .Hur, wabjavnpinany

1 wuniadiasEwq tloquarn

depes Surinrerw 921410043

Cupes pvmarqy o g9) 0acasp detanarrye FM . C s

B o EY FERLEEEY R LY
L]
Arevat svvenita @ JO. BINNFEI N L BT,

P80y
Berteages

ways privjep yrepun)

[ ——— s s e e e f terverrin LEAREL RIS LS N Mg.. - L ARRNIEer g6 wawevts
L I sy pedupep yavyuoy shai|6a 10) {rerwan) VEIL. |._0M..v0. P . _ " .ﬁ
v - ———— e —
grrend puad ffr/ / {eryray) AN S0) [eelmyatl 10e] I.mn.u.w' . LN O.._ n.w-.
L] & NPihAL 40N )Aqaiib] . s i en
frrr——— o ey oe e —— IM:MIH.. |.|_I:l| . e __":..: e _ FAVON eq) O epiE A wOd| TWD r\.lw.
. {baryrep-vow - - - e 2 D
101 worvrg A f.v qf rryran _.o..._::“_._.m dwa) pevieg ® seed anqys wesy vrms) =
e — L p s 5 — mags Ay -ty mmn ] — et HO 1 ARVRASE g [jUYE AOYNApdD - 0
{addy _.-e arisg) ﬁnﬂﬂ ﬁ fhargaci-vos) TR —-.q.,aﬁ.‘._k A ANy O 4 mreaanpaa) kesre heladeRf an
PRATRIL vehaa ity m.m.xm 3 ! L7VIAT woLing-qTRy bowsn iveay awsaany 1 e praranany 1weprerrngens 1w barenn)y | amnfoe
fadin pani gy /nrr / B S (trasusbyssmsogiunsy fravwnieg |y @ (P2 2ENNor  Bamyrapuar buinsg)] 'lm..ln
aeywazy RN 1 ) 4 ! .
- |hlﬂ|ﬂl| . {j0aewsh) samsd sond) Jouy- I AETYIT S RNT R T-XNNT LY -..I.HI
EISTILLE V._:_“/ T roin hruaves sy’ ﬂau__ . . {104 .:.‘4_...126 —_—
: - - == N
A T EXR XL § vaney g | iy ¢, B TR L b I X @ O.“ . . 1oqmiy. sush buny el bl
c.o., 1128 ag T ugr1dtarreg (oqudcg { Vo1 141436 eQ [ TAW RS wonisdtdaeag _,..Nilo...ﬂ,.”ﬁiw
‘INFaF Jamby [ER LI FLESERLL S } . N R S hpoqwdg Jraeg

CHYHOYIC ONIYIINIONT T¥21413373 HOJ ST0EMAS J<u_.xa<mu

AL

R-150



O
[ == WOLSRIRIG FAR LI ) T 1d488r<sm
150 oy [T 10
10423 10N gOPEETT o Msia snining A8 ot nete . |
) hI NANvd TOYLNGD  a¥ FW O e11"'0r AL avsvLg - v
N eyt 311} it naveg 11 apnmg el - v
AAIA NOLLI3S Y=v
QYYGNVYLS [139 00( __ [ 2
T 3YNIIVANNYAG  31VId KIHLO ” J
1072 FLIVI4 MOLLOT . = . |
w2 ILvid 0L . b wia
aE wvieaas (%) = 5
V€T FLVd ¥DOC 40 SSENADIKY : % j
“IIIETTIIN
. p._.? .
z eml ’ -
o]l eez- m.: O SITOH ONIILIA BTgmvy o nEeet] o0t feriier.
S S S _
) Y,
. —_
-
. - T
Al . 4
i . -
: - =)=
. e o=
TuYd THIRLAN m ) THA TII1T K118 AQQKLA T37%) -
" i o ] i . .
g .
. k!
f@."“ . ! k) s
2708 AISY3 o _ - Y R (I -
gl oer B¢ . . .
009 % 009 5
- ’ B 019

B

e

A

Fed

R- 18



. ———— 1 71, )
ﬁmouoﬂcz 8OYCSTT :..J,.ﬂ.m.\...w.u._-”.w.ﬂ.,m....bw E xm_ e &A&:_: VUL, e @ .T:; TE_ wt
T : ) EA AR ITUIR ALY L L
LN i TINVA TOWINGD g, _u ,__.s : [URELELATH 1 AN " - I
. . " N \
© - - WOLOM WOd
YALVIK FDVYET
WD "INGD r
-~
|Mﬁ .TM.: _l.
4nNd HIVA T ON 09z 1
, 2=0¥i-v
1
drnd NIYN 1 ON
DONINOINL .
.f _
P

éﬁz
%z

F152




ety
LA L AR L - R T TMEONCCN "
f - e’ g 7 v - o
TOMDION 20 Y ECT R L N R i AR A Gl M \J\w\.»m e/ I 1 X LT D Y
* A 1INYd 104LNOD %% . e iy w0y aman vy v
ey oug o 0F 141 A8 _kRYYY Lt v 18 LININD . v
NROILIVAYISEY §1 TOGHASX .
%) NOLOR 404 .
AL B CL dAnd NIYA Z 0N dRNd N1¥R 10N
’ : A1 1
LD
INQD
" vamva woe .ﬂ
WYLYIN AOWEE
[H 11841 Lo T
Vitfel it : SN
0k B AT
15-24 L
-(ROS-X44) . T nl.rﬁ_ TE=
N 1 FY 114 o - -
AOZZSNEY YOZI~08~0 /s
: ‘:E.. . : D zeis
(PELTS S Y. o1 ) (L LITE P4
¥ol/0% di ¥001,/001 4C / Yool ent dC
$20R [ EEL I o A3
(=1% An F413 -z u_n
VHOT1DY VeI TZROS ASIY MLPLOV
A009~0 ’
A ANILSE
- EEITI
(GHSLZZIXY
vezr/eer 4(
. . . N 1on . .
YEARIUY JOXAVODLITHID TINGD TA-s
. dwep tvesrnaonyy 14 - "o
Ewivs vagive302d wruemegr | EZ0 . R y
LYATAT Joaboebueyd sy emmy (4] )
d ) mwwy 3
IRRRL ANE-FY — .
§3riaf asad-shunyd saveuw1jop T %A R H
: sy 4 i N0y ASEE Aoy L
. - |
10120803 xiavsubep (). 1 L
AOKEFIG VINIIED ER> pap|Opn [kl ] Y
: AOWIBJENNIY ANSAIRY 19 " T
sewat Runs] ' R .
AsWIOTRUNAY [N18e104 ld h b

SNOILYIAZHEAERY




(WA AR ik N . 1370 atua [T ey
. ROPESTT ‘_i..:«.m.._u{_o J1LIYNINIS .- @\.\Lﬁé $ a—LlM_ & Aﬁ nn\oJ W T ety . @ . v
TOMITON : QT reTTT LTI -2 e . | L k2 _ Q117700 JENLIINY 12VINEY) . 1T
‘Lﬂﬂ_ w40t | TINVG TOMINOD 40 13 uav A0 QINNYY 18- 01130
astrmCee :
i L
g
3
(26 1-d0183N) ZZ._H

aoos~of 7

SA

_. Hd't vid
. ) :

Tav . - :
T tamogeyveg) YO
YAOS AGLLSSTY
e e

(BHSZZIX) -

AT AVATE 1Y

=

ad3dn
_.T:H H
D
LM TN Y
N

THOSASTYMESE

hid

R-154



Ay ]

e avisnitie L Y hrrde . - - — - M%M_mb%-e nﬁﬂ“;
COMITON BOYESTT- AVHOYIQ D1 LYRIKIS \:.H.MNA&'SW‘ & % nM\ ,ﬁﬁ nNJ , e nrn o
. A Mo iRan | AE EETEET moe g L §..3 My _u:__.:

..-.nuw ...q.._% 13NVd T0ULROD __.ww ) Lb_XAYI0 it Qv I 7
| T : . T s et ..
- TUCON dRNd NLVH
o .lu.uut..!p..\\n u..-..\n-.unuuuu“
cpmeaneny W orewereey M
. v ‘.u.....\..: . H
H ' - . :
‘ YU E R V'V V VL1 S
: -
_ .
{(1~$-28) NZ=5%) wz-am \
1eg pommd e pezy hesedannd Taga peroAeee-
T e ﬂ Cp Ty ﬂ p ot b
. rln_ 1 o
: RRELTVE P
{10z avt az_:umma :
NYAL P et
- HYTTLEEY
(KZr6/1=40110W) HALUIANOD
LIN3UBND -
) ——
I _ s 1-0tmd) ’
& ] el - Ve s0R
Ao.n_...ooze Lllw . LEmLD
- ) .I.Imn-»ll
-\ SRR I 1 o) H
@.mc...ﬂ. ..ZM -8k ISNOGLIX)
(Nian=35) 13¢ S WOOLLB0T d
AYI32Y A o o
HOLOM-| ¢ -z 1 o7 R T
. e A oat
- {4 - L
- td L -5
.KC — —Y.
ADOTDY ASTIMEST

&

R-.153



YOMITON BOrEST

rma0rism

.\..Pw\t&g m ,w\§~£ q«“ iﬂ. }- _1 T [ LT L ‘ v H.ﬁ - Je_n_.—p_ n.“:.
13 : o msl L ... . W L R -0 P U U N ——=
v AL MAY0 18 02NRy 4 enin | i 1
A N om =TT .
YoM~ YoM - - Lom - .
TTVER TTTVEM  T=Tivom koM .
qln e B CRRRS . q .¢ ) b. l ) A . ) ] -
VLR CLNp, femosowzeas o _ CUNEEDS M lqavaL . .
133 I I C E - £3
10 Ty 10
i < = =4
s = o - —
Zt 2z . W
,ua*& (-9 , :
Tl . i
sengt| o :
135 '
R . ! aezzov
= t.o32un0s
g - . T TOMINGD
: _
o :
{ kY ) . :
Y q. ._x:..x...
J e TR : :
v ¥I ) . o ) il L . Lagrwnt :
-89 “‘-uq 1=9 o E PR I R N Y £1 m
LR 2_ £ : S : , _ - :
- . ) . ) S e . | \\-‘lll- ——
: N . 143 u2
13 o ) ‘ : R R ¢ 11 £ 3 31
) ) Yor/00 4t
C O 0-822n
| -
A, ) ] . o oo . : -

e

R- 156



- L SMEOILEN o
{1 wr Ayt A L 40 darde
1 &.»N - un WL SOiIAkE ] FITA |
SOMD L ON M BO*ESTIT nYyoviQ 21LVAIHOS _ ey 5«‘&“&\: q.,\\..a o v ey @ T
PR B Tt PELCRL TPl B . A : : 11703 310200 LY
.:Hﬂ: et J3NYd TOULNGD Ty ot e i 3. Q319N S S v
: i YT
S AR KIYM T CON
. PR et
Tesmaml” iNz<hE T RCTEET I VA )
2o Yo--Xeid 22w heredened zoge Yoo -
: ﬂ Pt b ﬂ ot pt o ptpt Tt v
. 0
o A T = ‘n.J B '
002 vl DNILLISY ?
NURL Y. )
_— e /r?_n puu;,,L
[CEye/1=d0TTOY) ¥ALEIANOD
sy  ANZN¥YND -
. r . _-111|| '—.\
. iLT._ L (15 1~0md)
[ Lo R vesoe
Z:..o_....o° J L |“| ) Znld
-.l..um.: )
o .u o
~ .om™
- -
R
YL 3% . I {sMooLaX) -
(NTau=3%) 2% vootis001 4 | - \
. AV ; 933N, / /
MOLON £z v R VS,
L 8- TTEY N xh oy
1
HI I | F
m. za . )
- . -«np x
apotrov

CAsTY .s,.n,..e..ﬂ.k..




Mu oo TR YT PR

, N P P L] r
SomDIOM | BOKTSIT. .| NYMDVID DILVRINDS. N A AN R A e VA — T i
o . b m:-...u..uwﬂm.m...._owm._zou:..&ﬂ -] M- . L W1 6117703 SIEANIT TRYIYALL - L.
‘e _ oEOr | : & 14 11 uAYNG LU 4INNYId i1 010000 i 7
C 440, . No. L. LINYA B
P ] B R B | # T
12 -1E ™ 0, :
15 . :
.... & - : .
~ = - :
) s S a8
= : Z
v .
L] T - '
g~2alH .
3 L .
& Y H
o fA0ZZOY
I F 112
. . To0BLNOD
h- . m
! J &1 :
¢ e :
I 1e PR, - :
{ o ¥t " - Lt :
{ 1984 jz-22 )\ 2-39 230 \e-2s :
NT EAL A , il :
. ] L.\ tl!ll
T , n
*? . . . ASHOTEX) "2
R : Yotr/of At
2-830N

K27



- . ~ ) . LM UL ey
LOMITON 801571 MYNOVIQ 01 LVAIHDS fegpsy iy y _é ) CECI BN T T U 0
bk BT 17 93Nvg T0¥LNOD  FL o Wi Ew et sy avew; - v
oK oag et i [N JURST0 S AN QIWNYET T i1 e -7
. M0 (w0
. 4ol0n ¥0d4 . - :
¥ILVIH IOVEF .
.- N-g- ) on. -
A S T e e o (90K "> 0
. A tise ISh] 1454 ADZZIDY
I8} - T 30uf0esS 10M1IND2
a1 _ N P R I AP
47IVIN ) . > -
14 29veT HE| i . 2 .- WL
o | AT % -
N R ‘ . 1 -
L=] o A
] .
s . (ENOTER) | )
¥ . Aer-d vsLsee |
: © Ha Y T W
: e - d3anx\ %
L 1$=27s7|
’ . inpg-351) ’
- vA00s o .
S CAQZTAENY _
- 1yl i
) (EN05SX} ’
Do You/o4 e
o T e :
e B FELE A
- -2
..... .
% <
) ) - Y

CASTYMESL D

o

R- 159



BLOCK TERMINAL NAME PLATE

roasy Jedig

378v0-

‘ON T3NV4

i

0% inL

251

MO1CTO ]

ipar) andip

378v0

"ON 13NV |

0sinL -

sbasy anlay

1.3278v0

LL53408

R-160

_‘:_.oz,gmz<m

~0GInL . .

—

b el

L iy

b L) 318Y0

~TON- ANV

::"

o-0sinl

C m_

=%
RTE]
Tuet
-
[FY]
[
NCD

181

o

R

378Y0

“ON 3NV

[0

g

-051nL

@) TERASAKI ELECTRIC C€O., LTD.

‘-

2

RPR



S
o1y

BLOCK TERMINAL NAME PLATE

MO1CTO2

(23)

BAS NO,

LL53408

_ _ “ . ~ = m :...5 T
. .38V
T B _ m m 'ON 13NVd
o d . - 09Nl
. m _ M R TN NN_ .w.h., _ an .:..3 1 swig
B - 11 z‘ﬁﬁxm m_m_ =i { 318vD
, _ S EoN 3Nve
_ J_ m A M oA _ X 7oL
S g€ - 03N,
w T M S TN B BN |
= .&E..z_éxm ”mm& 2] 378vD
- _ Y. _ ) :
ON 7
L 3 I et oea [ 2n e w.mwu.zé
_ o de - 09Nl
i [ i A2l MA X ] T
~dnnd Nivw v T8l 3178v0
H _ WGBS oy nawve
L 1 _ iz | Wk X |
. : d€ = 09NL.
! | ! 4. 1 1a. ] I o |
~dhNg z.zﬁﬁw m_m = | 318v0
_ 1 R | T BV T __..‘__..‘..ow_.umm,&
_ d€ 09N

3

- @) TERASAKI ELECTRIC CO., LTD..

R- t6l

Y



BLOCK TERMINAL NAME PLATE

—

e e

C L ey deddp

3718v0

TON- TJ3NVd

GenL

ows,

jM010T03f

2y I

378Y0

jy S——

T
1

"ON 13NV

T4 - oenL

L —

- —4

dean FLULYY

PO 0

I

LL53408

CL1.378v0
11 "ON 73NVd

Rl 4 T=a o W wiumetiy

e | oty

avo

< ON 13NYd

0ens .

ek

.

Z1sal2ienf 1isafiten

. Il
ey m vy

2o SOLOK- 303 - 83LY IR 30VdS [~

TN

o

L'ON -

116A 1 11Sn

1 3718v0.

—ON3NYd

8L

216712160

. ..n_v.. .

-0ent

@31@RASAK|ELECTmc'COHJTD.

 @@@

{24)

629

R- 162

&£lE



i

B ER Dy

. Desing Dimén_sion and O/M M |



STUDY OF DESIGN DIMENSIONS AND O/M AT RIVER PUMPING
STATION IN THE RNR-RC

f.  Design Condition

The RNR-RC is expecting to establish the irrigation system for 12.2 ha of there
experimental farm land. According to irrigation plan of RNR-RC, the canal
system and required canal capacity is proposed as shown in Fig. I-1. The water
from the Chang Chhu will be irrigated using double pumping system as shown in
Fig. 1-2. The both storage tank {upper and lower) were already consiructed and

“the 8§ inches pipe connecting storage tank was also installed. 1 he desiun
condition is summarized as below,

6

Water source Chang Chhu

~ Design low water level o TPOLI9S m
~ Design high water level ~ : - TP. 1,200 m :
. © Suction water level S CTPI1I9S m o~ 1198 mi
- Storagetank = Bottomelevation .~ : TP. 1216 m
' " Effective waterdepth . -~ 1.8 m,

o . Design delivery water'iexel TP. 1.'_218: i _: -
- Actualhead  20m~23m P S
- Total Head =~ 31 m ‘

2. Ty pe of Pumpmg Slanon

At first, RNR- RC was expe»img the type ofpumpmg station as sho\\n belo“

R —“”Q
" Chang Chiws | - L

I

_ Water Level

: : ln this plan as lhe altitude ofthe site is comparalwe!y hlqh and the actual suchon
g o head is varymg <~ 8 m, it is neccssary to considertlie’ cavntauon Foliowmg, :
= cond:uon must be sansﬂed for agamsl the’cavitation. P '

| NPSHavSNPSHIq#0.5

Where NPSHav :  Available net positive suction head (m)
NPSHrq : Required net positive suction head (m)

TE€9



Based on the proposed pump characteristics, NPSHrq was estimated as 3 ~ 4 m.
" On the other hand, NPSHav was calculated using the formula as shown below,

NPSHav=Pa-Hsa-Hsl-Hsp

Where Pa : Atmospheric pressure ( 9.4 m at 1,200 m altitude)
Hsa : Static suction Head (4.0 ~ 6.0 m)
Hsl - Suction loss (0.5 m) ‘
Hsp :  Saturated vapor pressure (03mat 1, "00 m altitude) ' §

As NPSHav was expected as 2.6 ~ 46 m, the normal operatnon cannot be
expected in the lowest water level season. For the against from the cavitation,
applying the submerged pump was considered as shown below,

. - —» Q
- Chang Chuu

| o Water Level - | . -

It -is possible to agamsl ‘the: cavitation applying lhlS . pumping stauon lvpe '

- However, as approxnnately more than 100,000 m'/year of sediment load was

. e\:pected at the site from the result of the hydrolog:cal analysis, jt can be’ said this :
© typeis not feasnble to apply consndermg operanon and mamtenance Hencc the o
- slide type of pLImpIng stauon was consndered as shcmn belou L L

Chang Chuu

: Walef Level ;. -

S

7 n lhlS type, there are no problems for the cavitation and sedimentation.
“ Therefore, this type was applied for one- of the experimental facilities in the
Study. '



“L2

Design of Pump

The capacity of pump was expectcd to be 81.27 Us for 8 hr/day, based on the
total water requirement at RNR-RC. However, from the result of detailed study.
it was suggest to reduce the pump capacily considering cost performance.
condition of existing facilities and seasonal operation pattern. Finally. 62 I's for
10.5 hr/day which is equivalent 10 81.27 Us for 8 hr/day was selected for pump
capacily. Considering the seasonal operation pattern, 2 units of - pumping
equipment were applied. The dimensions of pump are summarizes as betow;

- Numberof pump  : : 2set '
- - Type ¢ Single suction volute pump
- :Capacily : 1.88 mY/min/unit
- ‘Total head . 34m :
- Mortar - Type _: Totally enclosed square cage
-  Qutput. ;185 KW
- . No.ofpoles : 4P
- Voltage =~ : 2I5V

: Proposed Opcraiion Plan -

" The lower pump’ statlon was COnstmled -as one of expenmemal facilities of the-
- Study and pump capacily at the lower was already fixed. The upper pump station.

*is not yet constiucted and RNR-RC is e\cpectmg to apply the pump which was
‘ already purchased :

l) 'Case study of pimip.in.g oper'al'ion

5 ‘_Constdenng the condiuons mcnuoned above the pumpmg operauon mlght be
. difficult. Because, in splte of the waler requuemem from the upper storage
~ and proposed purip capacity of | upper pump ‘are larger than those of the

~lower; the storage capacity, of the upper is smaller then that of the lower. -

" Therefore, following case sludy \\.as carned om to fined out lhe optlmum

HE R
[ T

“pumping operauon
| a) Case 0
Pumping ope{ation was propoSed as below,

~ Lower pump: rumung entire time + »
* Upper pump: * must be switched on, ‘when ‘water’ depth of the Iouer :

'storage (Hy) become more “than 1.6 m agamsl the over . !

‘flow at the lower storage. 4
must be swnched off, when Hg become !ess lhan 0 6 m .
~ against surging for the upper pump :

The outlet discharge f‘rom storage was calculated usmg, Iollowang
formula;



Qo=C (2GH)'?A

where Qo : Outlet discharge (m/s)
C : Orifice coefficient (0.6)
G : Gravity accretion {m/s%)
H : Water depthin storage
A Area of outlet section (m?)
Diameter 0 1 m of pipe was mstalled for outlet thus A is
0.00785 m’ :

" The result is shown in Fig. 4.1 and the upper pump is switch on 38

" minutes after starling the pumping operation and running for 22 minutes

then switched off when Hy become less than 0.6 m. After that w aiting 24

. minutes for rising up the Hy_ the upper pump is switch on again. It is

necessary to operate the upper pump with 46 minutes intervat (22 min.
running, 24 minutes waiting). However, in this case, the upper storage 1

filting up for 14 minutes and maximum 62 Vs of over flow water is

expected. This means it is necessary to construct some extra drainage

* canal, or, to des1gn the trngatlon canat with larger capacity than exactly

b)

required. |

case |

For against the over flow from upper storage, the condition of switching .

off for the upper pump was changed below.

'Lower pump: running entire time
‘Upper pump: must be switched on as same as case 0

- must be switched ‘off, when water depth of the upper
‘:slorage “(Hy) become more than l 6 m agams! thc over
- ﬂow at the upper storage : :

' “The resull is shown in Flg 42 As the first mtervai time of the upper

pump is sanie as case 0, the ‘second interval time is reduced to only 8§

‘minutes and afler 102 minutes from the starting pumping operation, the

interval time of the upper pump became only two secant (hanching
phenomenon) and it is impossible to operate the any kind pump with two

“secant interval time. If more waiting lime of upper pump was given, this

hanchmg phenomenon can be taken over. However, around 40 Vs of
{:?\CQSS waler nnght be over ﬂowed from lower siorage in this case.

C) Case2 ‘:

For against thls hanching phenomenon and over ﬂow it is necessary to
switched of the lower pump adequately and following pumping operation
was proposed.

" Lower pump: must be switch on ,when water depth of the both storage

"~ become to less than 6.1 m



]
b

i

A

®
fﬂ,l?y . ;.

£e9

must be switched oftf, when Hy become to more than 1.6

m ‘
Upper pump: must be switched on as same as case |

must be switched oft as same as case 1

The result is shown in Fig. 4.3. The interval time of both pump was

expected around 120 minutes (60 minuets running, 60 minutes waiting for

the lower pump, 24 minutes running, 96 rinutes waiting for the upper

pump) and both pump can be operatc without over flow. However. |

considering the water requirement from the upper storage, it is necessary .

to operate more than 30 hr par day for supplying the enough nrm.auon
. water. :

Those result show that it is impossible to apply this pump up system for
supplying the adequate irrigation water without any problem and it is
necessary to modify some conditions. Hence following 3 alternatives was '_
proposed. - : :

. reduce the pump capacity of the upper pump for agamst the over ﬂou :
- from the upper storage {Case 3) - '

", - modlfy the upper storage height to obtain the more: outlet’ capacug (Case

"

. install the anolher outlet on the upper storage to obtam the more oullet

' capacuy (Case S) -
C) Case3

~The pump wnh 31 Us of capacily was suggested for the upper pump
‘and pumpmg operauon was proposed as below

i ;Lo'wer pump ~ as same as Case 0

ZUpper pump as sanje as Case 0-

The result is shown in Flg 4 4 and both pump can be operaled \mh
cunning for entire time ‘and entire operation time was expected 16 hours.
However, it is necessary ta purchase new pump with adequate capacity.

D) 'Ca's'e 4

To modtfy the upper slorage helghl as - lm hlgher than that of‘ presem‘
condition and pumpmg operation was proposed below
Lower pump: must be swueh on,as same as Case 3 =
. must be switched off, when Hy become 1o more lhan 2 6
Tm . . s
Upper pump: must be switched on as samie as case l _
must be switched off when Hy become to more lhan 2. 6 m

o



The result is shown in Fig. 4.5. The interval time of both pump was -
‘expected around 130 minutes (76 minuets running, 64 minutes waiting for
the lower pump, 28 minutes running, 102 minutes waiting for the upper
pump) and around 18 hr of entire operation time was expected. However.
it is necessary to make additional construction .works for the upper
storage.

E) Case5

Installation of another one more outlet was suggested and the pumping -
operation was proposed below;

Lower pump:  as same as Case 0
Upper pump:  as same as Case 0

The iesu_lt is shown in Fig. 4.6. In this case, the pumpi'ng operation is
expected almost same as case 0 and the interval time of the upper pump
was expected around 46 minutes (24 minuets running, 22 minutes waiting

_ for the upper pump) and around 11 hr of entire operation lime was

B etpecied However, it is necessary to make additional construction works
- for the upper storage

Cons:denng lhe cost estimation of thoce modxﬁcauon the ﬁrst priority nust be
‘given o the Case §. Those resull are summarized as showa in Table 4.1

2) Teniati\'e punip'ing operation

“As the constmcuon of the Iower pump station was ﬁmshed by end of \{arch
"RNR-RC has been requesnng the budget 10 establishment new 1rr15,auon
" system mcludlng the . construcllon of the upper pump station - And it 1s
; fexpected to estabhsh the new 1rngalton system by end of this’ vear.
o Consudenng the existing canal system for lower part of their expenmemal
- farm fromi the lower storage, RNR-RC can use the lower pump. Therefore,
“following tentative pumping operation was suggested by the compleuon of
the 'establi.shmem of entire new irrigation system.

Lower pump: using (he one of two pump
: "must be switched on, when Hy became less than 1 0 m’
must be swnched off, when H;, become more than 1.6 m
- Using this COhditiOn,;lhe pumping operation was estimated as shown in Fig.
"4.7. Thé interval time is expected as 110 minutes (running time 90 minutes,
‘wailing time 40 minutes) and 7 hr of entire operation time is expected.
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Table 4.1 Summary of Case Study of Pumping Operation at RNR-RC

Case ] i b 3 3 T
Present Present Lower pump|Reduce the |Samme Kamne
condition  |condition  is conuotled|pump opetation is foperation as
with water Jcapacity of fease 3 with feuse © with
. Condition depthat - |upper pump changing installation
upper the height elthe new
storage upper outlet pipe
storage
Pump orfoff B A o o]
P Lower on - - HL HU=0.1 [HLHU=0.1 [HL1U=0.1 |-
' off - - HU=16 _ [HU=16 _[HU=2¢ o
P Upper on HL=1.6 HL=1.6 HL=1.6 HL=1.6 =106 - |Hi=10
_ oft HL=0.6 HU=1.6 HU=1.6 HU=1.6 . |HU=2¢6 - jHL=U.6
Pump Capacity Lower 0.062 0.062 0.062 0.062 (062 AU
Upper 0,084 0.084 0.067 0.031 (067 n.osd
Storage Dimens]  Lower A(m2) 60.000 60.000 &0.000 60000 GOOi . 600
ST : H (1) 2.000 2.000 2.000 2 000 2000 2000
- Outlet d (m 0.100 0.100 0.100 0.100 0.1k} 01|
Upper A tm2) 15.000 15000 0 35000 . 35,000 LR A 35000
o |Him) 2.000 "2000{ ¢ - 2.000 2.000] 3053000 2000
- B Outlet d (m] 0.100 - 0100 0.100 0.100 0,100} 6:130.8:100
Outlet Maximum Discharge |Lower 0.026 - 0.027 0.026 0.031 S 0020) - DG
(m3¥sy . 1 Upper 4,084 0033 0031 TS R LAY
Outlet Mean Discharge © JLower 0.022 C0.027 0.031 0016 A
- {m3fs) ¢ Wpper 0.037 0.033 0030 ot
Water Requirement (M3/dayLower C 624 Kyl 624 L D O
.. i Upper 1639 1639 1639 639) . 163y
Required Interval Tame (min. ) T o) sekantsd - 3 36
Required Total Cperation Time {hr) 12334 T 13.008 32,962 14.687 T18.843 11,361
‘ . Appraisa) No No i Na. . TOK 0K | OK
| Remark Maxinium it Required {ltis " [The height [The :
C soutdet | . |inpossible |operation ﬂneccssaryf ool ipper addnional -
‘ discharge is [tooperate - [time :5 more|perches new |storage mdst outlet pipe
: ‘ “|riore than - {the pump - than 24 r - lpump - be b m @ {ofupper
. f canal with this ! . higher than [storsgs tmast|:
- capacity at interval exiting be instabled |
B upper - time' condition . [with0.¥3m}
' stofage - |diameter
7



" LEGEND

Lrrigation block

Comnuand arca {hay

37.73 Vsee . 44.85 Usec 56.92 Vscc A
Q
— - (1)
CCA=305ha
Q=201
3 =
) =
" o
o - vy
o) - 2
. - -] —
: : [ . -~ o~
O©a—
© A=120ha A=109ha 0) ®
Q=189 _ Q=722  A=113ha A=0.70 ha
o - Q=743 Q=464
o ‘
§ . .
-
= .
o . :
'A=:088'ha j |: a | l
Q=517 =_ :

297 Usee

A=060ha-
Q=397

Max W.reg (1'sec)

Straze tank

21.65 Usec

6.19 Vscd

2.57 tsed
567 Ysed
4.64 1/sed

D O | S |
- A=D6%ha - A=086ha | A=0J9h “A=0538 ha
Q=431 Q=367 Q=124 { Q=248

1240 Usec
3.71 Usec

AZ0S2ha. A=03Gha.
CQEa40 C Q=37

*.Fig. 1.1 IRRIGATION PLAN AT RAR-RC

" 'Z.A:"x I/se¢

A=1.39
Q=238



&
-
A"/
-~ A=865ha

L Q=59621Us

!

1}

3.59 ha

Sy = 2w
‘ = 21651

ﬁ) =

L + '~ Chang Chhu - - —b :

Fig. 1.2 PROPOSED PUMPING SYSTEM AT RNR-RC

CEY
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