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Important standards used in drawing office

The standards commonly used by design offices are those shown in Table 1.1.

Table 1.1
International standards for drawing office

Serial Standard number Title

Number

1 ISO 128 Technical drawings - General
principles of presentaton

2 ISO 129 Technical drawings - dimensioning

3 ISO 216 Paper sizes

4 ISO 406 Technical drawings —Tolerancing of
linear and angular dimensions

5 ISO 1101 Technical drawings — Geometrical
tolerancing

6 ISO 1660 Technical drawings -  Profile
dimensioning

7 ISO 3040 Technical drawings - Cone
dimensioning

8 ISO 3098/1 Technical drawings - Lettering

9 ISO 5455 Techical drawings - scales

10 ISO 5459 Technical drawings - Datum
systems for geometric tolerancing

11 ISO 6410 Technical drawings — representaion
of threaded parts

12 IEC 60617-2:1996 Graphical symbols for diagrams.
Symbol elements, qualifying

symbols and other symbols having
general application

13 IEC 60617-3:1996 Graphical symbols for diagrams.
Conductors and connecting devices

14 IEC 60617-4:1996 Graphical symbols for diagrams.
Basic passive components

16 IEC 60617-5:1996 Graphical symbols for diagrams.
Semiconductors and electron tubes

16 IEC 60617-6:1996 Graphical symbols for diagrams.

Production and conversion of
electrical energy
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Serial Standard number Title

Number

17 IEC 60617-7:1996 Graphical symbols for diagrams.
Switchgear, controlgear and
protective devices

18 IEC 60617-8:1996 Graphical symbols for diagrams.

Measuring instruments, lamps and
signalling device

19 IEC 60617-9:1996 Graphical symbols for diagrams.
Telecommunications. Switching
and peripheral equipment

20 IEC 60617-10:1996 Graphical symbols for diagrams.
Telecommunications. Transmission
21 IEC 60617-11:1996 Graphical symbols for diagrams.

Architectural and topographical
installation plans and diagrams

22 IEC 60617-12:1997 Graphical symbols for diagrams.
Binary logic elements

23 IEC 61082-1:1991 Preparation of documents used in
electrotechnology. General
requirements

24 IEC 61082-2:1993 Preparation of documents used in
electrotechnology. Function-
oriented diagram

25 IEC 61082-3:1993 Preparation of documents used in
eletrotechnology. Connection
diagrams, tables

26 IEC 61082-4:1996 Preparation of documents used in
electrotechnology. Location and
installations

&L}“ JLmA.“ Aalall BJ\J\‘X\
Y ey



Alda - 4l S Alua (ulige

(Aall (i pal) g sluall 281 5 ) 9 culSad g cillana ) dwaigd) cillaladal) &1 gi)

Layout diagram al 28 sall 4a ¢!

LS el o s pdiall yysaad aiadl o LeS Aasall gl ¢ g pdiall ad gal 881 Jadisall Jiad 3l a5l a
LS (5 5lae —Cable Routing <Ol < b Jie alall a8 sall da o) e AaaiV) any o i 23 43)
—Grounding System = _¥! 4 shais —External Lighting“es &l 3L — Cable Trenches

Al g gl s g 3 gl gl (e (A i st

a8 sall Jlail) oladl 305 @

U N R PP B I PRCPLPQETE SR

oY) cleladiud g g g piall ()l Al g ) sl dlay) a3 @

pladl @ sall (4 (V) uladidie 5 a0ad o

e s o) uad Clalise (pe Y] Gl paad @
Civil Layout 4sisal) cia olt)
el ala) e i) 288 muia 6 ol g Adasally Aviaall Jlae V) Jaald ua g Al sl s
138 zed oy 131 Laalagl aania 55 pe Lo ASilSaall 5 A 51 il Sl o 53 oy 5 g ilaiall 4818 5 Tl sl
Janill e 5 clal gall 8 2 5 Y sl 482 i dalial) LSS 5 5eSN Jlae Y ga cilaslll o g il
.

ALY 5 A laall Jeealiill (ians Les s a0 £ 1) i

-: Architectural Drawings 4 el cia sl
gyw\j:\ﬁjw\(bm“ léﬂ\}&ww :.”‘J}..L_i(;.ua“ m"&bbu‘jﬁw‘}@%\jﬂﬁbﬁgh&“}

-: Structural Drawings 4xsbidy) cia gl
A J ghas 5 ALV cUaa Ml 5 Jaalitll 5 Caiud) g odae Y1 s il 5 slaall cila o) Jadis
- 9 9 A3 B 3 3 3 509 9

Aabia o) Al A0 pealiall gueal

&L}“ JLmA.“ Aalall BJ\J\‘X\
Y ey




Alda - 4l S Alua (ulige

Sy A ) e .
2y

ix 3 e by
e &
PV o 1 L5
\ P e - < ~ F P
{ 8 -
3 ;
’ 3
4
< ' T
5
v
J
3 v
is R
3 3 Le I
.. 3
T
J N iy
J -
acd il ) gan
eilmetda wiphe pela sl [T Ayl A i 230
s T o T o | an T e Db | el | o] o
& b v [NV = |3
il b | T0e [ A o rd
= F b | W | 4. N el ra
b | | e [ ]
Faee ¥l Jyas

F= A ]

el B 0 I TR T
Sap—3 s 3
o, D i
- [Vt Te
e i ) rub] ¢
. R L e R [ TR
o lased| ) gt
i T i gyl (=} -
SLhe 2l e ] g | ] ] O
A S
RS s
- |
(S

el ol Wl eyl
LR A PR ST .

JE ST N P Y I Py I =

B T o e 1P | I [L L AR U R A P | B
S e abaes s, sigm 0 b s e plall e

STl gl 8 k) S rn s Bk a3 ok Rerladl ke il BB Rk
el Tl gl il gy S oSy ey e Sy ok Rl Bk b 2
e R B

B o ML P R P PR

gl e W et i B bl Ll s ) by T B it Lo g
setendl o i T s g Ty f e e S e Y i Wy 580 Bl B il e b
Ayl sl il g eyt e gl

sl Fany b et Mt 0T ) ety Tl 3 e it
phadl g

o oBh b

0OOQY

R I T I I

©

9

‘_f\:;\.ﬁ:)]\ JL..M.“ Aalall BJ\J\X\



Alda - 4l S Alua (ulige
=| dowaigl) cillahilall

(s raad) 36SY — Y gaal) juiay daldd) ciliua) gall)
(1) Ss¥ & 3ol — Ladal) g 4 1<) Jlas ) — Gualdd) alaal) | Jlas) 3 g3l dalad) ciliua) gall

(el b Al ) S i g bl i) Jlas | 3 5l ilias 5o
1998 4l (173) a2y sl LA

1998 4 A ¥ daghall — Jlas¥) 3 gid Aalad) 4y paal) ciliial gal) Sacy dailal) Aiall)

I LlSaly J_MJJLHUIE_—'"#‘ MJ_..LHIII..JJ._-JH iity
o o541 3 350 Ui Sl oy Sl 500 syl
A F;Mll;—-hﬂlii.—lj1

At ! ghaandt  J3tand Ghada Jaad ! o BT sk VY-A/T1O
Jymll a3 dias? o plddl + Ul g a1 placall i Jouts o
Jepnil L oy AR Janapll Akl o) Jus W1 LS g JS o o
Loys e RagUill G ol Loy Onil ool e ) Jaid iy (il
ol Gl g el e Jaazady | Lyt g VO olos LIS
bl U 8 BV ) Tl Tl Tyl a0 el
il bl Lilaindl il ey Zilsidl st i ] e S Lk -
i) b Unall i Tl 2 gl ST 0y 250N -
e Al Tadll oo a7 Lakie Jpmll Lo Dl Bl il il -
.@;J,-MFJI:;UIMI.,!;.; T I

A B30 AN et gl § o AL e e g | ghal] o L1 VATV
hadall Jylan
Lol Zaadll b aall 3 B0 gl Jodnsy golaa Yl pessgll o2
e Szl ol A ) Ui Tkl il S i L]
A S LU i Uiy A ) T ] Loyl i syl el
sl s L s root mean square Slagll daeis e ool
gmall ol 2yl

Joad st 33 kb spend 14 - 1/ T/
115 Tl n bl e ot i g gl 132 Sl 5o oy
iy WS el i ezl 3 8T 5 g e Jlas] 1 e
G oor el Loy B gl gin dpdl g ki el 2 e O 1) e

=Vaf=-

(55:\.2}“ JL..»A.“ Aalall BJ\J\‘X\
—{P




=| Bty i I Alda - 4l S Alua (ulige
e 1y ol gl 2y 5 ozl o)L gl J s s Gy ol
Sl 0,55 ol (ol ST Jjle Sl el 57 cal I L)
3 oSl 131 il e Enllize fnliler i 55 ol 4l ot By gl
i ol Sy o oLyl o aeoke (5,5l o ! il gl Laalin]
Ttp g gl olonmi Al 307 UL 0 iy o it a8ty By gl il
 Aengeadl Bl e o JHN .
S o oo Wi o Uil gl Jpmd 6.2 4005 ey
R P £ S PR VRS SE PR N PN -3 U Y- U
) e Vo e i e ol Bl L by
S Sl e YO e JAY gy TG AT el
g G L el i VL il 5,0 b el e Ly
el el e a8t i OGS e 13 139555 S ez i
il el s o B e Y1 e ¥ LS i, Uil il
Mai sy el L2 sy pile Cu gl B e o Ly oSy o 5e b Las]
e o T
o Nl s el ous sl Alin J gt 80,301 s 2y 37 Tt gy
o o] B 2 5 al) Wile ol ys il (s
Do iy el aalal Szl 2l 3 2l 3,00 30 Ay g g LS
e el e Dl p W] i e gLl
o) Miin 3+ Ly 552 Bpabnie gt g e g 28T S Dl s
sk e 53 5 ey o LIS Yl sl i+ L 51 4 s S
SeAl st o T ol Ll B ey c¥anll U2 3 £l
Al R ol Uk gl
Sz kil e gl iy Sl i e slaze] g Loy
sl s LSl 37 382
Jpmdl 2 gasl il e (P=0) o (Y=2)0 (V-0 5, JISaYl iny
apdloley 1O Ve iy s o) Sl £ 30 801 5
- ity byl

-Voa=

&L)ﬂ JL..M.“ Aalall BJ\J\X\



dowaigl) cillalailal)

Alda - 4l S Alua (ulige

L% moaded
FB
- £,¥. + -,': /
A / 4 T /]
T g /
/ %
% A e g
3 A Ar) Sam 4
A v
3
A “
’d
a 4 g
A {shs 4) ? y= K
(s ¥ )
E.i Ar T 1 — q/——————: 1
cedoal |t pd JUd Gkl dganladl (¥-0) JS& sl By b ot ) plade (Y/8) JSL
(1-0) JSad) b, 5301 gt pyuut (1-0) JSl b o2 ! it pand |
TERTNAEQPUENTIE PRYPCTIN PUPYI|SPEQSSFCJrC- o L PTJV ISV ge =PIy
BV g0 ST g oo e ot
I { |
QR o) e &
4 NS ! -
S < /ﬁ
. E . 2
T 3 o<{H
- 44 N\
il ok dy AL il Jasea (1-0) iy JSia o T —
0 a0 g Tdly dplaan o Jyady P ]
.‘J "h-;-—.'-
P8 il ot it 59000 o it 2 o i b, N2 {1/ O, J S
+ GARALL a1y buuid | agadl s oy
Jya ind

Al

Wil Jgn gy il i i pla (0-0) 08 Y52
Joadl Wk Jaa il 13 g
Ao

1 200 SRS o 30 S ] a1 A g aAd gt IS 5 ant it s gl
i
SN g1 p A0 il gy gl 2 kg B g Sy

=YoA-

Ak gl Jlsall Aalell 510




Alda - 4l S Alua (ulige

=| dowaigl) cillahilall
Process Flow Diagram e} a i 4a ¢
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A Process flow diagram (PFD) is a diagram to indicate the general flow of plant
processes and equipment.The PFD displays the relationship between major equipment
of a plant facility and does not show minor details such as piping details or minor

instrumentation.
=t Y e o) S e (s 5iat 38 ¢ Flow Sheets = PFD e (3l il 5Y) any S

e Primary Process piping
e Major equipment items
e Control valves and other major valves
e Connections with other systems
e Major bypass and recirculation streams
e Operational data (temperature, pressure, flow, density, etc.).
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<y )W s(- contents of process packages

Schematic drawings of process units showing equipment, instrumentation, piping,
valves and other components and associated data are required for construction,
operation and maintenance of process plants. These schematic drawings are initially
prepared and used for the construction of the units and are frequently referred to as

process and instrument diagrams (P&ID's.(

The instrument symbols used in these drawings are generally based on

Instrumentation, Systems, and Automation Society (ISA) Standard S5.1

P&ID's are also used for operation and maintenance of the unit after construction and

are retained and used for many years.
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P&ID SYMBOLS (GENERAL INSTRUMENT OR FUNCTION SYMBOLS)

SYMBOL

DESCRIPTICN

SYMEDI

DFSCRIPTICN

SYMROI

DESCRIPTION

—@ b s g - S iy

FE b b bl 44

il
=

R

o ?}#‘té

ANGLE VALVE
SUTTERFLY WALVE
ROTARY WALVE
J—wWay WalvE

A—WaY VALYVE

05 & ¥ WALVE

DIAFHRAM VALVE
PRESSLRZ SELIEF
DIAPHRAM ACTUATOR

TWO—Way WALVE, Fall CIOSED
PWO—WAY VALVE, FAIL DPEN

I-WAY VALYE W/TIAPHRAM
ACTUATCR

4—WaY VALVE W/DIARHRAM
ACTUATOR

SPRING=0PPOSED SINGLE=ACTING
ACTUATOR

SPRING-OFPOSED
DOUBLE-ACTING ACTUATOR

ELECTROHYDRAULIC ACTUATOR

HAND ACTUATOR QR HANDWHEEL

REZRICTION ORIFICE
IN PROCESS LIME

RESTRICTION ORIFICE DRILLED
I VALVE

FLOW STRAIGHTING VAMNE

CIAPHRAM PRESSURE
BALANCED

FRESSURE-REDUCING
REGULATOR. SELF-CONTAINED,
WITH HanDWHEEL ADJUSTABLE
SET PO NT

FRESZURE REDUCING
REGULATCR WITH
EXTERMAL PRESSURE TAP

CIFFEREMTIAL-FRESSJRE—
REDUCING SEGULAIC= WIH
INTFRMNAL AMD FXTFRMAI
TAFS

BACKPRESSURE REGULAIOR,
SFI F—COMTAINFD

EACKPRESSURE REGULATOR
WITH EXTERNAL PRESSURS
TAR

FRESSURE—RZDUCING
REGULATCR WITH INTEGRAL
CSUTLET PRESSURE RELIEF
WALYE, AND OFTIONAL
FRESSURE INDICATOR

PRESSURE INDICATOR
FLOW DIRECTION

FRESSURE RZLIEF
OR SAFETY WalvE

WaCUUM RELIEF walLWE

PRESSURE HELIEF OR SAFETY
VALVE, SIRAIGHI—IHROUGH
PATTERN, SFRING— DR WEICHT—
LOADED, DR WTH INTREGAL
PILOT

RUPTURE DISK GR SAFETY
HERD FOR WACULM RELIEF

€]

e R S T ISR E I RO

RLFTURE DISK QR SAFETY
HEAL FOR PRESSURE RELIEF

PILOT UGHT
K=COLOX  R=RED G=GREENM

FLEX COMNECTION (RUBBER}
FLEX COMMECIHION {SIEEL BRAIDED)

SINGLZ PITOT TUBE OR PITCT
VFNTLR TURF

FLOW METER
XX= FLOW MEILR [YPL

FLOW NOZZLE OR WENTURI

REDUZER
SCRFWED CAP
PIPE CAP

1IDSC. SONNCCTION

FLANGED CONMECTION
(PIPING DR EQUIF)

FLCW ORIFICE FIXED

STRAINER WITH VALVE

Y—E1RAIN- R

COMPRESSED AR

DUCTED AIR FLOW
FRCM SPACE

CAFPED &3 DUCT
CATE WALVE [OPEN)
GATE VALVE (CLOSED)
GLOBE VALVE (Q°EN)
GLOBE WALVE (GLOSED)
NEEDLE VALVE (OPEN)
MEEDLE VaLVE (CLOSED)
PLUG WALVE (OFIN)
PLUG VALVE (CLOSED)
BALL WALVE (CPEN)
BALL WALVE (CLOSEL)
CHECK %alVE

SPRING CHECK WALVE
ANGLE VALYE (DPEN)

ANGLE WALWVE (CLOSZD)

SAFETY CR RELEF WALVE
(IMLET PORT SHOWN CLOSED)

THREE—W&Y VALVE
(CLOSEC PORT DARKEMED)

FOUR—WAY VALVE
{ARROWS |NDICATZ FLOW
DIRECTION

BALL=CHZC A WALYVE

DUAL FURGE WALVE

ALARM VALVE

AR INTAKE FILTER

ALARM

SUBSLE GAUGE

]

MR s < § oM C
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3
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IN—LINZ FILTER
ATMOSPHERIC FILTER
COJELE BASKET

STRAINER

HOSE RIEL

OPEN DRAIN (S-H0WN)

FIXED LCUVERS

TRAP X
ANMOTATES
FUNCTION

LUBRICATOR

CENTRIFUGAL  HIRIZON™AL
PUMP

ROTARY PUMP

YERTICAL FUMF

SROCR-SENE CAVITY PUMP

SUEMERSIBLE FUMP

RECIFRQCATING FLUWP

CENTRIFUGA . TAN WITH
YWARIAELE IMLET VANES

CEINTRIFUGAL FAN
BLOWER /

ARIAL FAN

AXIAL FAN WITE VARIABE
INLET WAMES

FRESSURE VESSELS,
WERTICAL (SHOWN) OR
FORIZONTAL (TANKS,
HECEIVERS, SEPARAIORS,
ETC.) SUMPS

TANL

ZLECTRIC MOTOR

JITSEL ENCINE
MIXER
FLOW SWITCH

FLOAT VALVE
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H
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INSTRUMENT /FUNCTION SYMBOLS

PRIMARY FIELD AUXILIARY AUXILIARY
LOCATION MOUNTED LOCATION LOCATION
NORMALLY NORMALLY NORMALLY
ACCESSIBLE TO ACCESSIBLE TO | INACCESSIBLE

OPERATOR OPERATOR TO OPFRATOR

DISCRETE

INSTRUMENTS

SHARED DISPLAY, 1 /m\ /m

SHARED CONTROL

COMPUTER
FUNCTION

PROGRAMMABLE J1 J1
LOGIC CONTROL J1

>

-
N N

)

SYMBOL DESCRIPTION

FLOW INDICATOR TG BE USED
IN CONJUNCTION WITH PO16

INSTRUMENTS SHARING
COMMON HCOUSING

PANEL MOUNTED PATCHBOARD
POINT 12

O
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‘P&ID SYMBOLS (GENERAL INSTRUMENT OR FUNCTION SYMBOLS)

LINE TYPES SYMBOL DESCRIPTION
SYMBOL LINE TYPE DESCRIPTION ® b —PURGE OR FLUSHING DEVICE
R =RESET FOR LATCH—TYPE ACTUATOR
CONTINUOUS PRIMARY PROCESS FLOW LINE | —HARDWIRED INTERLOCK
CONTINUOUS SECONDARY PROCESS FLOW LINE
CONTINUOUS INSTRUMENT SUPPLY
OR CONNECTION TO PROCESS ROOT EXTRACTION
—— CONTINUOUS UNDEFINED SIGNAL BIAS
e CONTINUOUS PNEUMATIC SIGNAL * MULTIPLY
HIDDENXZ2 ELECTRIC SIGNAL
HIGH SELECTING
——t— CONTINUOUS HYDRAULIC SIGNAL
A CONTINUOUS CAPILLARY TUBE LOW SELECTING
o CONTINUOUS ELECTROMAGNETIC OR SONIC SIGNAL ** HIGH LIMITING
(GUIDED) LOW LIMITING
N CONTINUOUS ELECTROMAGNETIC OR SONIC SIGNAL ** PROPORTIONAL
(NOT GUIDED)
K REVERSE PROPORTIONAL
oo CONTINUOUS INTERNAL SYSTEM LINK
(SOFTWARE OR DATA LINK SUMMING
— CONTINUQUS MECHANICAL LINK DIVIDING
OPTIONAL BINARY (ON—OFF) SYMBOLS
e CONTINUOUS PNEUMATIC BINARY SIGNAL D
— DASHED2 ELECTRIC BINARY SIGNAL PIPE OR WIRE WITH FLOW TO THAT
o — CONTINUOUS ELECTRICAL HEAT TRACING DRAWING.
TS——5— |CONTINUOUS/DASHED2 STEAM HEAT TRACING
- DASHED2 BURIED LINES <:
PHANTOM EXISTING PIPE OR WIRE WITH FLOW
0 CENTER FP — FLOOR PENETRATION FROM THAT DRAWING.
RP — ROOF PENETRATION
WP — WALL PENETRATION
SB — SYSTEM BREAK
@ PIPE OR WIRE FLOW
IN BOTH DIRECTIONS
NOTES:
"OR” MEANS USER CHOICE. CONSISTANCY IS RECOMENDED.

* THE PNEUMATIC SIGNAL SYMBOL APPLIES TO A SIGNAL USING ANY GAS AS THE

SIGNAL MEDIUM. IF GAS OTHER THAN AIR IS USED, THE GAS MAY BE

IDENTIFIED BY A NOTE ON THE SIGNAL SYMBOL OR OTHERWISE.

#+  ELECTROMECHANIC PHENOMENA INCLUDE HEAT, RADIO WAVES, NUCLEAR RADIATION,

AND LIGHT.
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VALVE & INSTRUMENTATION FUNCTION IDENTIFIERS (SELECTED) ‘
INDICATING SWITCHES AND * SOLENOIDS
FIRST- | MEASURED CONTROLLERS VALVES | READOUT DEVICE | ALARM DEVICES TRANSMITTERS RELAYS PRIMARY |TEST  |WELL OR |VIEWING |SAFETY |FINAL
LETTERS |OR CONTROLLED COMPUTING | ELEMENT |POINT ~ |PROBE |DEVICE |DEVICE | ELEMENT
VARIABLE RECOROING NDICATING BLIND RECORDING INDICATING | jigH++ Low cowe | RECORDING INDICATING BLIND|gvices oLAse
A ANALYSIS ARC AC___AC AR Al ASH__ ASL_ASHL ART AT AT AY AE AP AW AV
B BURNER BRC BIC  BC BR Bl BSH  BSL BSHL BRT BT BT BY BE BW BG Bz
COMBUSTION
C CONDUCTNITY cc_cc CE
D USER'S CHOICE
E VOLTAGE ERC EC__EC ER B ESH ESL ESHL ERT BT Er EY EE Ez
F FLOW RATE FRC FIC fFC | Fov FR Fi FSH FSL FSHL FRT FIT T FY FE FP FG v
FICV
FQ FLOW QUANTITY | FGRC FaIC FOR FQI__ FosH_FasL Far__Far Fay FQE Fav
FF FLOW RATIO FFRC FFIC__FrC FFR FF__ |FFSH_FFSL FE FFV
G USER'S CHOICE
H HAND HC _HC | AV HS HY
i CURRENT IRC i R i ISH__ISL__ISHL RT im0 ¥ E iz
J POWER JRC JC__ARC R N JSH__JSL_JSHL JRT JT T WY JE W
K TIME KRC KIC  KC | Kov KR KI KSH KSL KSHL KRT KT KT KY KE kv
N LEVEL LRC uc e | v LR u LSH LSL LSHL LRT T o Ly i3 W G Y
M NOISTURE/ M1 MT
HUMIDITY
N USER'S CHOICE
0 USER'S CHOICE
P PRESSURE PRC PIC  PC | POV PR Pl PSH PSL PSHL PRT PT T PY PE PP PSV EY
VACUUM PSE
FD PRESSURE PDRC FDIC  PDC | PDCV PDR PDI PDSH PDSL PDRT FOIT  POT FDY FE PP POV
DIFFERENTIAL
Q QUALITY arRC ac OR al QSH_QSL_QSHL oRT ar___ar ar e az
R RADIATION RRC RIC___RC RR RI RSH__RSL_RSHL RRT RT __RT RY RE RW RZ
B SPEED SRC Sic_sc | sov SR Si SSH_SSL_SSHL SRT ST st Y SE sV
T TEMPERATURE TRC Tc_TC | Tov TR Ti TSH_TSL TSHL TRT T 1w i TE i3 ™ TSE v
T TEMPERATURE TDRC TDIC  TDC | TDCV TOR TOI  [TDSH TDSL TORT TOIT 70T DY TDE TOP TOW OV
DIFFERENTIAL ™ ™
u MULTIVARIABLE UR ul v W
WACHINERY
v WACHINER VR vi VSH  VSL VSHL VRT VT VT v VE vz
ANALYSIS
W WEIGHT FORCE WRC Wi WC | Wev WR Wi WSH_WSL_WSHL WRT W Wt WY WE Wz
WD WEIGHT FORCE | WDRC WDIC _WDC | WDCV WDR Whl DSH WDSL WORT WO WDT WOY WDE WDZ
DIFFERENTIAL WE
X USER'S CHOICE
Y EVENT STATE Yic  vc YR vi YSH  YsL T Yv YE ¥z
PRESENCE
z POSITION ZRC zZic zc | zov R 7l ZSH ZSL ZSHL ZRT zm ar zv ZE Y
DIMENSION
) GAUGING ZDRC ZDIC ZDC | Zbev Z0R Z0l  [ZbSH ZDSL ZORT o zot oY ZDE Zov
DEVIATION
NOTE: OTHER POSSIBLE COMBINATIONS:
THIS TABLE IS NOT ALL-INCLUSIVE, SEE LEM CH. 1, SECTION 230
. FO RESTRICTION ORIFICE) PFR  (RATIO)
A ALARM, THE ANNUNCIATING DEVICE, MAY BE USED IN THE SAME FRK, Hik (CONTROL STATIONS) =~ KGI  (RUNNING TIME INDICATOR)
FASHION AS, SWITCH, THE ACTING DEVICE. FX ACCESSORIES) Q0 (INDICATING COUNTER)
TJR SCANNING RECORDER) WKIC —(RATE—OF—WEIGHT—LOSS CONTROLLER)
*+ THE LETTERS H AND L MAY BE OMITTED IN THE UNDEFINED CASE. Uh PILOT LIGHT) HMS  (HAND MOMENTARY SWITGH)

MANUAL VALVES NUMBERING 1

=

D

INSTRUMENT LINE SYMBOLS

@9 - &¥

VALVE SERIAL NUN
P&ID SHEET NUME
PACKAGE NUMBER

VM (MANUAL VALV
VL (NOUN—RETUR

—

Z
I

——y

ELECTRIC SIGNA
PNEUMATIC SIG
CAPILLARY / S
INTERNAL SYST
INSTRUMENT S|

AL

NAL
AMPLE T
EM - LINK
PPLY LI
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INSTRUMENTS TAGGING SYSTEM
NNFFXXXXMMAA

— ALPHA
— = INSTRL
= [INSTRL
— SYSTEI
= UNIT |}

LINE NUMBERING SYSTEM

P&ID SHEET
PACKAGE NU

® - Q& - @i
PIPE LINE SERIAL NUM

NUMBER
WMBER

REFER TO PRESSURE
REFER TO MATERIAL C
PIPE LINE SIZE (INCH)
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INSTRUMENT IDENTIFICATION

CODE DESCRIPTION CODE DESCRIPTION

AAH | ANALYZER ALARM HIGH PSLL [ PRESSURE SWITCH LOW LOW

AAL | ANALYZER ALARM LOW PSL | PRESSURE SWITCH LOW

Al | ANALYZER INDICATOR PSH | PRESSURE SWITCH HIGH

AE | ANALYZER PRIMARY ELEMENT PY | PRESSURE TRANSDUCER

AT | ANALYZER TRANSMITTER PT | PRESSURE TRANSMITTER

AIT | ANALYZER INDICATOR TRANSMITTER PIT | PRESSURE INDICATOR TRANSMITTER
FAH | FLOW ALARM HIGH PCV [ PRESSURE CONTROL VALVE

FAL |FLOW ALARM LOW TAH | TEMPERATURE ALARM HIGH

FC |FLOW CONTROLLER TAHH [ TEMPERATURE ALARM HIGH HIGH

FE |FLOW ELEMENT TAL | TEMPERATURE ALARM LOW

FI | FLOW INDICATOR TC | TEMPERATURE CONTROLLER

FIC |FLOW INDICATOR CONTROLLER TE | TEMPERATURE ELEMENT

FIT | FLOW INDICATOR TRANSMITTER Tl | TEMPERATURE INDICATOR

FSL |FLOW SWITCH LOW TS | TEMPERATURE SWITCH

FSH | FLOW SWITCH HIGH Ty | TEMPERATURE TRANSDUCER

FQ |FLOW TOTALIZER TT | TEMPERATURE TRANSMITTER

FY |FLOW TRANSDUCER TIT | TEMPERATURE INDICATOR TRANSMITTER
FT | FLOW TRANSMITTER TCV | TEMPERATURE CONTROL VALVE

FCV | FLOW CONTROL VALVE TW | THERMOWELL
LAHH | LEVEL ALARM HIGH HIGH DPAHH| DIFFERENTIAL PRESSURE ALARM HIGH HIGH
LALL | LEVEL ALARM LOW LOW DPAH | DIFFERENTIAL PRESSURE ALARM HIGH
LC |LEVEL CONTROLLER DPE | DIFFERENTIAL PRESSURE ELEMENT
LE |LEVEL ELEMENT DPI | DIFFERENTIAL PRESSURE INDICATOR
LG |LEVEL GAUGE DPT | DIFFERENTIAL PRESSURE TRANSMITTER
LI | LEVEL INDICATOR DPIT | DIFFERENTIAL PRESSURE INDICATOR TRANSMITTER
LSLL | LEVEL SWITCH LOW LOW XAH [ LIMIT ALARM HIGH

LSL |LEVEL SWITCH LOW XAL | LIMIT ALARM LOW

LSM | LEVEL SWITCH MEDIUM XY | LIMIT SWITCH

LSH |LEVEL SWITCH HIGH ZA | POSITION ALARM
LSHH | LEVEL SWITCH HIGH HIGH HS | HAND SWITCH

LY |LEVEL TRANSDUCER PB | PUSH BUTTON

LT |LEVEL TRANSMITTER ZS | REMOTE SIGNAL

LIT | LEVEL INDICATOR TRANSMITTER XS | FAULT

LCV | LEVEL CONTROL VALVE JYS [RUN CMD
PAHH | PRESSURE ALARM HIGH HIGH YIR | RUN FB

PAH | PRESSURE ALARM HIGH JY | SPEED CMD
PALL | PRESSURE ALARM LOW LOW ZT |SPEED FB

PAL | PRESSURE ALARM LOW JYO [OPEN CMD

PC | PRESSURE CONTROLLER JYC [ CLOSE CMD

PE |PRESSURE ELEMENT 7SC | CLOSE FB

Pl | PRESSURE INDICATOR ZSO | OPEN FB
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Control philosophy is a written description of the process with an emphasis on how it should be operated and

controlled. This document is usually generated by the process engineer and directed to the coml,,s&tems
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ENQINEETS to assist them In designing their program logic and coding activities. It should be noted that each

process can be unique in terms of its control philosophy with special emphasis on safety logic and interlocks

Alaall udige J8 (pe atieeal) 18 oLi) A Lo Bale, L aSaill 5 Lelua S 4dS e 58 5il) ae ddaall (5380 Clim g o oSl diild
0585 of e iles S o (N BLEY) Jaa, laiall s e sl gl il asanal b pgiaclial aSatll Aadaif puadigs ) 4gn 53
8 (Bl Jalxd) e dleall 5 Cilagall 5 da shiall e (V) 2Saill 3haie e pala (S 58 5l ae aSal) Aduli Cus (e 3y 58

Cilleall Catlla

This document should describe the general principles that the end user will want to apply to the
project. It should define in principle the level of process automation that is required, the information

handing needs and the operational requirements.
Typical issues are:

— Process and equipment operating fundamentals
— Materials handling and storage concepts
— Production management information concepts

— What level of flexibility is required?

The plant may be dedicated to a single product and always use the same recipe. Or the plant may be
intended to make a large range of products. These issues can influence the requirements’ analysis
considerably.
— How far up the procedural model should the automation extend? For example, some
operators want phases automated but operations and procedures to be manual.
— What level of manual control intervention is required?
— Product quality assurance records and regulatory needs

— future expansion concepts

Plant Operators
— Who operates the plant?
— Where do the operators work?

— What skill levels they will have?
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S.No. Name of Component Symbol S No. Name of Component Syvmbol
1 Crossing of 21 On-Delay Relay 4 ):2
Conductors Contacts )a‘f
. . 22 Off-delay Relay ) %
2 Joint or Junction of T & N
Conductors Contacts 62?
3 Earth/CGround | 23 Contactor or Relay l::zl
= Coil
4 Chassis 77777)77717‘ 24 Make Contact |$
Normally Open (NO} 9
5 Indication Lamp &
) 25 Break Contact
6 Resistor —{—r Normally ClosediNC)
7 Variable Resistor *‘%_LLF 26 Limit Switch 0—|i
. 1 27 Selector Switch .
s Capacitor T 2-Position ki
9 Fuse [l] 28 Selector Switch T
3-Poszition [
s
10 Switch 29 Selector Switch -
\f 2-Position Double _°5!__°_
i Break
11 Switch Fuse Unit & a0 SEIECt.O.r Switch on OffOﬂ
3-Position Double —nio—
Y Break - e
12 Three Pole Switch \?——\%—X o &
31 Circuit Breaker (
L 7
13 | On Push Button — 32 | Solenoid Valve Single 4pap
Acting PTRT
14 Off push Button %
33 Solenoid Valve y L8 &8 y
15 Pressure Switch b Double Acting PTP TPT
Contact (=} y 34 Winding Y
b o
3 Induect [ L]
16 Thermostat Contact ? nductor g
° 36 Solenoid Coil o_\'/\_ﬁ
:
17 Flow Switch b
Ref ;;711& veroa { % Ji a7 Control Transformer m
19. Control Contact of J_,_¢
Overload
38 Induction Motor
20 Time Delay Relay E:;:| Single Phase
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' Technical Data
. Index Page :
i .
[ anen DESCRIPTION EV- Panel Type SIVACON (Type Tested)
o ' -
1 rmonTrace : Mounting Type ' Floor Mounted
: INDEX PAGE & TECHNICAL DATA i Amblent Temperatufe 3 45 c
PRCAA | !
s 4| SINGLE LINE DiAGRAM 1 : P | 42
5 | SINGLE LINE DIAGRAM .2 | i i
A ' Form | 2b
SINGLE LINE DIAGRAM -3 1 ;
T pro2 i Panel Colour | RAL 7035
— 8 FRONT VIEW WITH (CLOSED DOOR-1) E . |
9| FRONTVIEW WITH (CLOSED 00OR-2) : Incoming from | Bottom by Cables |
10| FRONT VIEW WITH (OPEN DOOR-1) : Outgoing from ; Bottom by Cables
11 | FRONT VIEW WITH (OPEN DODR-2) |
12| CIVILENGINEERING & TOP VIEW -1 ! Cables Access ' Front Access
o :: CIVIL ENGINEERING & TOP VIEW -2 é S[eel Thickness 3 2mm n
1 ! Plant Depth ~ 600mm
16 N T
L a7 : Plant Width | 7200mm )
= » | Plant Height © 2200mm N
19 | !
P H Rated Operating Voltage | 400VAC
! 5 Control Voltage | 220vAC
0 . o
El \ Rated Current 2000A
B : : Rated Frequency 3 50Hz
L E = ; Short Circuit Current of Main Busbar  50kA |
27 N T
;’; 28 Main Busbar Dimension | (4X40X10) mmiph
H :: Neutral Busbar Dimension | (4X20X10) mm
g i Earth Busbar Dimension | (2X40X5) mm .
E 3 ' ]
2z ::, ' Current Density | 1.25 Almm2
$E :
£ % !
58 !
i
F F
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QOutgoing Outgoing Outgoing Incom Incoming Bus- Incom
PF Section -1 Section -1 ing-1 Generator Coupler  ing-2
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TRF.KIOSK
200 KvA
11/0.38 kv

|
| EXISTING
|
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ELECTRICAL

PROTECTION RELAY: MAGNETIC SHORT CIRCUIT, THERMAL

li=a] OVER LOAD, OVER VOLTAGE, UNDER VOLTAGE, EARTH
FAULT , PHASE FAILURE, UNBALANCE AND INCOMPLETE
PHASE  SEQUENCE,

= MAGNETIC SHORT CIRCUIT PROTECTION AND THERMAL

OVERLOAD PROTECTION, OVER COMPENSATION.

MOTOR PROTECTICN RELAY OFFERS PROTECTION TO: THERMAL

OVERLOAD,PHASE  FAILURE, UNBALANCE , NO. OF
START/HOUR, WINDING AND BEARING OVER TEMPERATURE
PROTECTION .

GENERATOR PROTECTION RELAY OFFERS PROTECTION TO:
PHASE  OVERCURRENT, THERMAL OVERLOAD, UNDER
WOLTAGE, OVER VOLTAGE, REVERSE REAL POWER, UNDER
FREQUENCY, OVER FREQUENCY.

AMMETER, VOLTAMETER, P, FREQUENCY, KILOWATT HOUR,
KILOVAR, KILOWATT METER WITH MAX. DEMAND INDICATOR

PRIME GENERATOR
| 0.38 kv AMMETER, YOLTMETER, FREQUENCY METER
L 240 KW KILOWATT METER WITH MAX. DEMAND INDICATOR
300 KVA
[ MINIMUM FAULT LEVEL (k&) | 160 | AMMETER, HOURS RUN METER
|MAXIMUM DEMAND LOAD (kVA)| 158.5 | MAIN LOW VOLTAGE SWITCHBOARD AMMETER, VOLTAMETER, PF,KILOVAR
MCCB
| oo AT PUMP ROOM |
| 400A (MLv-1) 1 ® PUSH-BUTTON
(o<
380/220 V.400 A5 Hz Elses FORM 4b TYFE ® SIGNAL LAMP.
=
X 1 12 13 14 15 h 1 ACB MOLDED CASE/AIR CIRCUT BREAKER FIXED TYPE, COMPLETE
| l J JI l 1 \?MCCB WITH THERMAL OVERLOAD PROTECTION AND SHORT CIRCUIT.
‘ mees e ueee ues | N MOULDED CASE CIRCUT BREAKER DRAW OUT TYPE
| 8ov P ol ooV X 'IMCCB COMPLETE WITH THERMAL OVERLOAD PROTECTION AND
X . SHORT CIRCUIT
3@ ®2® 93 [ X
SPARE SPARE  FOR CONTROL )LMCB MAINATURE CIRCUIT BREAKER.
, ¥
£
H ; £ai
H 2 2 : 3 2 z vi ELECTRICAL AND MECHANICAL INTERLOCK
oH g g 3 B g z & DIRECT-ON-LINE (00L) STARTER
g 2 g HE S 1 g &z 3 g
& & & o8 g g B B S g X STAR/DELTA STARTER
P g P g g g a3 ol g £
El El | e - o~ | 2l N 8 —
3 z E: 3£ E 2l € &[x E P SOFT STARTER
= 2 = o & il§ EiE =k £ g
£ € 3 % < E K3 gld {4 ks < g
& £ & £ 2 E|E e B £ = P VARIABLE FREQUENCY DRWVE UNIT
3 3 3 HE Ely HS Bl ge 3T E (INVERTER-VARIBLE SPEED-SOFT START)
2|2 2|8 BE £ g < g
PU01 PU=02 PU-03  LP-PSO  LP-GUR  DB-DWT  DB-WHE  DB-EX CRANE
75 KN 75 KW 75 KN
(2DUTY+ISTAND BY)
FROM CITY NETWORK
FROM CITY NETWORK n
N
IN, ouT 5
- - (3x240) mam
(Bx240) mm® AL/XIFE/ ATV
ALPOPR/TA/PVC 0
S¥WA
300 KVA
__11/0.38KV __u PORTABLE
|_—TKOSK TYPE ) {KI0sK TYPE ) ~~_| STAND-BY DIRSKL
GENERATING UNIT
(G 200 kva
"/ 0.38xv
Sequence of operation

e ] [— s
z 2(3x185495) 2(35105+95) o
= o o or | o ‘_,,—« ~ CU/XPE, 75re x Lg”n;z/)a*&ﬂwc 2(3x120470) wmrd
= ~= - 5l ) WA WA ; -~ CU/XLPE/STA OR SWA/PVC
Case (3 orr oy o w| 0 T RSO ¢ g g e
Case 4 o o o o
630 A2SKA & 400 A25KA
MCCB B
I
= SE +N+E
. .  Bows | [Tl
[ca] |
g&«-@ ‘ ‘ ‘
[
7] $ MCCB cH ® MOCH NOCH # MCCB
A Rl R pE
| ‘ S/0
4 “ ol 1
H i i H
gk ;\S ulE ?E l/—{nmxrmmmmmnwmn]\
7N 3 E 3 i Ewg EE r
N Y, s 3 HE g
PN ¢ Hi 5 i )
7 N 1 ] | @ @
—_—f = L X2 X1 '
POVER JACTOR CORRECTI ADMINTSTRATION S Lighting Ventdlation sets Moporeil CHANE 1 DUTY+1 STAND BY oUry Guard room SPARE
n ;{n’mr L Fre) SUnos Boof” X2 N“mm:mn; ¥ 1(0.95)

[MAIN LOW TENSION SWITCH BOARD|

il sl el dalall 5 )Y



5 #
E ACB mccB
! X x
: O =
! *ELEC & MECH INTERLOCK
: 20utof 4 ¥
h
2 K
N e T e e 55T S S R G e St e O Tt b i B e A T i S S i et o A i
n oy
4 %)
st Intake PS-PH1 Panel . Incomin, § Intak PH1 Panel Intake Water
Circuit Name Feacter 02 MCO.0; | Incoming TR-1 Generatgr Bus Coupler Incoming TR-2 | '} “;:,_351 MeeoT | Pump-018/028/038 Spare
Codification
Tag name Q11 Q12 Q13 Q14 15 Q16 Q17..19 Q20
Rating 301A 1548 A 1006 A 1548 A 1548 A 301A 160 KW 285A
Cir.No./Control.Cat
Type/ Frame MCCB/ VL630 ACBISIZE | ACBISIZE | ACBISIZE | ACBISIZE | MCCB / VL630 MCCB/ VL400 MCCB / VL400
Code 3VL5763-1DC36-0AA0 |3WL1120-2DG38-1AA2| 3WL1112-2DG38-1AA2/ 3WL1120-2BB38-1AA2 | 3WL1120-2DG38-1AA2| 3VL5763-1DC36-0AA0 | 3VL4740-1DC36-0AA0 | 3VL4740-1DC36-0AA0
Rated (A)/ Isc(KA 630 A/ 55 KA 2000 A /55 KA 1250 A/ 55 KA 2000 A /55 KA 2000 A /55 KA 630 A/ 55 KA 400 A/ 55 KA 400 A /55 KA
No. of poles 3P 3P 3P 3P 3P 3P 3P 3P
Circuit Trip unit ETU 320 ETU278 ETU278 ETU 158 ETU278 ETU 320 ™ ™
breaker: Thermal Current (500-630) A (0.4....1)xIn (0.4....)xIn (0.4 ... 1)xIn (0.4....1)xIn (500-630) A (315-400)A (315-400) A
Magnetic Current|  (3250-6500) A (1.25...11)xIn (1.25....11)xIn (1.25...11)xIn (1.25...11)xIn (3250-6500) A (2000 - 4000 )A (2000 - 4000 )A
Ground fault (IG)
Accessories —_— 2NC+2NO 2NC+2NO 2NC+2NO 2NC+2NO _— — —
Cortactsr Type S 3RT1076-6AP36
Rated A/(AC) —_— _ — —_— _ JE— 500 A/AC-3
Type _ _ —_— —_— —_— —_— 3RW4447-6BC44 —_—
Soft Starter -
Setting _ e B _ B - 408.5A —
Type _— _— _— —_— _— —_— _— —_—
Fuse -
Setting _— _ — e —_— 560 A —_—
Cables Size mm2 1x(3x240+120) | 6x(3x240+120) | 4x(3x240+120) 6x(3x240+120) | 1x(3x240+120) | 1x(3x240+120) | 1x(3x240+120)

. Mechanical Interlock Achieved by Padlock.
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(3Ph+N+PE),380V,50HZ

S Spare Feeder Intake Vacuum Dewatring Intake Motorized Intake Water
Circuit Name .F. imii Val P
s Three Phase Friming Pume-02 Pump-028 P
Codification
Tag name Q1 Q2 Q3 Q4 Q5..7 Q8..10
Rating 250.7A 6.78A 3kW 4 kW 0.25 kW 160 KW
Cir.No./Control.Cat
Type/ Frame MCCB / VL400 MCCB /3VA1 Motor Notor Motor MCCB / VL400
Code 3VL4731-1DC36-0AA0 | 3VA1196-5ED32-0AA 3RV2011-1HA10 3RV2011-1JA10 3RV2011-0JA10 | 3VL4740-1DC36-0AA0
Rated (A)/ Isc(KA 315A /55 KA 16 A/55 KA 8A/55KA 10 A/ 55 KA 1A/100 KA 400 A/ 55 KA
No. of poles 3P 3P 3P 3P 3P 3P
Circuit Trip unit ™ ™ ™ ™ ™ ™
breaker Thermal Current (250-315)A 16A (5.5..8)A (7.00...10.0) A 0.7..1)A (315-400) A
Magnetic Current|  (1575-3150)A 320A 104 A 130 A 13A (2000 - 4000 )A
Ground fault (1G)
Accessories — — —_— — — =
Contacto! Type — =— 3RT2024-1AP04 3RT2024-1AP04 2(3RT2015-1AP01) 3RT1076-6AP36
n r
Rated A/(AC) — — 12A/AC3 12A/AC-3 7A/AC3 500A/AC-3
Softstarter | 1YP° — — — 3RWA4447-6BC44
Setting — e e e 408.5A
Type — — — R il
Fuse -
Setting — —_— o e 560 A
Cables Size mm2 (4x4) (2.5x2.5) (4x4) (4x2.5) 1x(3x240 +120)
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CU B.B'S 150A, Isc.=15KA, 380/220V, 3PH+N+E
MAIN C.B. mcb MS mcb
MCCB C60N GV2-MEQ5 C60N
NSX160HMA 2P-16A 3P-(Q.63-1)A 1P-10A
3P-150A (10KA) (70KA) (10KA)
(70KA) Power supply
3°CEON ABLBRPS24100 LC1-D115 |LC1-D115 LC1-D80 LC1-D09 LC1-D09
1P-10A P.S. 240W (M7) (M7) (M7) (M7) (M7)
RIS S \ o1 \ e
Teoo ' Ig;P=22¥g(c::'\ 1 & SN
—— R,S,T Foa) |
68—t mcb-DC 1
A v * d OL
C 15075 C60H LR9-5369 [_
2P-15A (60-100)A
T.B'S |2*4 mmz2 3*6 mm?2 2*¥4 mmz2
A (%) %)
ougrgcffn%[s;; x1 x1 x1 x1 x1
. NEW RAW WATER PLC CONTROL,
LOAD NAME: | MAIN INCOMING - PUMP 5/6 , 75KW MOTORIZE VALVE, 0.25KW SPARE

Single Line Control - STAR DELTA

Wiring Diagram - ¢k Jua ¢i cildalada

A il 50 RIS Ay jg S 5 30l il oSl S (s (L) il AS o Bl illaladie o

.eS;IJ\JE\)J}
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|
| FIXED CIRCUIT BREAKER ! OVER LOAD MAKE AND
A (THERMAL & MAGNETIC PROTECTION) (D CURRENT TRANSFORMER Yo fox BREAK CONTACTS
¥ CIRCUIT BREAKER WITH POTENTIAL TRANSFORMER _)\l L | OFF DELAY MAKE AND
11 EARTH LEAKAGE PROTECTION WITH ONE SECONDARY [ | BREAK CONTACTS
| MINIATURE GIRCUIT BREAKER ci:H:v RESIDUAL CURRENT TRANSFORMER ' (-}L ON DELAY MAKE AND
¢ RAN 4 ' | BREAK CONTACTS
\* SWITCH-DISCONNECTOR @ 3 PHASE MOTCR E;'il ELECTROMAGNETIC CONTACTOR
]
\—(Kl CONTACTOR @ 1 PHASE MOTOR D;':l ELECTROMAGNETIC RELAY
. HERUAL OVER LOAD % 3 PHASE CAPACITOR .:.—L] ELECTROMAGNETIC RELAY
4 DELTA CONNECTION WITH OFF DELAY CONTACTS
3 PH. SUPPLY MONITORING RELAY ELECTROMAGNETIC RELAY
0| s (VOLT. ASSYM., PH.SEQ., PH.FAILURE) o WITH ON DELAY CONTACTS
3 PH, SUPPLY MONITORING RELAY ELECTRONIC ON DELAY TIMER
AMMETER ]II (UV., 0., PH. SEQ. ) SOLID STATE TYPE
"N ELECTRONIC FLASHING TIMER
VOLTMETER 7| 3POSITION SELECTOR SWITCH @EI RELAY OUTPUT TYPE
ud b
FREQUENCY METER »»{- 7| 2POSITION SELECTOR SWITCH — | | TERMINALBLOCK
! PUSH-BUTTON WITH I
3 CHANGE-OVER CONTACT
(] | voLTMETER SELECTOR swiTH ! ? MAKE AND BREAK CONTACTS L\
I |
® SIGNAL LAMP \ 7 MAKE AND BREAK CONTACTS FA| | (OFFION) SELECTOR SWITCH
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Single-phase | )—I}la \ﬁlﬁ \
Three-phase
Standard l l

Y
o

pRR ﬁl

;

O

_O_
t
]

Insert color code inside symbol
nsert function code inside symbol Insert function code next to symbol

Insert color code inside symbol Insert color code next to symbol
Push-to-test O I:::I
Thermal element]

% ” \

Exniy
;

:

EU
!

Magnetic elemerjt A\ d, fime closed TE\H'_ oo %
>
llluminated EE d, fime open 1?;Hr o OI‘D %‘
oo

Momentary (N.C| DJ_Q I, time closed _| l_ o |

E_% TC ﬁ
Momentary (N.0) c,_|_0 | e cven T—0| o 32 ‘

-\ v
Mushroom head |N.C.) QDLD (]_ % ) :ZL? \%%L)\‘L
Mushroom head |N.0.) O—’P—O q_ 3\| 5‘3 g §L§L§

IEC 1 ol s NEMA i 3 5 sa 0l 0o &3l
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Description NEMA®™
Switches Float (N.C))

NEMA®

o]
-
|l

Pressure (N.C.)

]
o,

Pressure (N.O.)

z

@__

7,
2
n
|| L

Temperature (N.C)

o % S .

Temperature (N.O)

of| o
B

.

R

%

Current

T

Voltage

=
SH S
Or

, o
Sl e '

3t

Selector switch Two-position 1.2 Letter | Position ‘ |
efter |_Position |

102
B j Sym[ 1] 2 /
AQ o] g X =

>|

Three-position ry
123 | Letter] Position | 12 sl |
Sym|i1]2]3 N/
sals Tt A
AO o B X

IEC Il aai g NEMA I alai (8 5 ga ) (e &5 58 25
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Last Used Date -
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INCOMING TR1 VOLTAGE INDICATOR VOLTAGE MEASUREMENT CURRENT TRANSFORMER & AMMETER&KWH
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Jee ]
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500VA
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h |4

L1 2 | y 3 4 8 7 8
i MAIN CIRGUIT BREAKER TR 1 : Reset Coil TRIP CONTACT  AUXILIARY CONTAGT 1 ““"““::E’:j'"m“ UN AUXILIARY CONTACT 2 CLOSING COIL TIMER ON DELAY
& )
@
i
E R | ™ MEED
A § A y 1 1.5mm? BLACK
2 2l 2] 2
3 2 g 8
g
= I
=]
E 1.5mm? BLACK
— g
é_____-____ . " A1,
2 i 14 EB
8 . KAt A
2 ka2 £ 14 12 -a1-81 [ ps
H # z
Blowg xe1
RN 4 HC1
59 2 XG1 7
g, S f 15
5% 8 - 21
8&; sciz ¥ oFF E--1 KA\ 8
Sc& |22
i3 Reset E——ﬁ B *
B ks X¢1
S .
o3d
c
x
3
XC1 XC1 s
h KC1G 0, 3
reset QO -
@ Safety lock X 8
- N _—— — — I —
Q1 ol = =
ACB INC 1 |
D | 1o|s s |
2 2 L4 & ETU27B
g R TRIP UNIT
| L_ VYV V¥ | 4 J—
-~ 2
g -XC1
Ed 1"
o
3 R b XC1 -XC1 -
w 18 19 =]
% 4 -KQ11 T1
Ef @ g s 10sEc 9
s AN XC1 N,
I el o e = B E
£ o MAIN BUS BAR 1 = 13 14 7 1.5mm? BLACK
iz g
3 2 = s s 1985 —H—=
£ J naps 222
12§ I papareal iem
, 537) 54
1508 =— f—
jeps Sk B2
| pal i 1504 ﬂj.l 72
F I Rl nses SB2
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DRY RUN
CONTACT
(BY CLIENT)
RU RAI\
22
34 @
1 o] A
An.mm_.l_ ______ -/ FREE CONTACT
(BY CLIENT)
33
T# T
37 39
KD1 7 KS1 KDl\ 7 ROLI\
t 25 38 40 44 46
’Mi | [RAT) kST [Rof] ® ®
AUX. AUX. STAR DELTA RUN STOP TRIP
RELAY RELAY (LC1-F265)  (LC1-F330)
+LAD-N22 +LAD-N22

ASaill 3 yila
STAR-DELTA

34 &

FREE CONTACT
(BY CLIENT)

33
Lebioa 58 oy Al ad) (g uma
Bl e g Al e
Ahali e i (A5 34-33
Jie g Al e ) Juas

PLC s ol

@

DRY RUN
CONTACT
(BY CLIENT)

TS O Lelua i iy Aty
254850 e da
dals Guedliddals e le
s) Dry Running 4,
Glall Jurcl) aca dgleal)

22

M o] A

5&} | = "\1 ]| r"'

glasl 3 sl e 5 )ke
Selector switch 3
position
Slile sV - Gl — 5 sl
Manual — OFF -

Automatic
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ﬁ INTK_RV1002_LTO1 i
___CONTROLCABINET = . ] MCCFIELD . 4adld ¢ 1l 5 L3
: S MCC da sl (e
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o tiaal L e %_FIT_1001 : ;_Z:::::Z::::::::::::::::_| ..
HES A == 2 INTK_FT1001 : Slo lluasiabg
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-wr -—w
CONTROL CABINET : MCCI/FIELD
)
24VDC !
DF12/6.6:C :
DMI/02 vFROM SHEET_S 220 VAC !
TBAC_2 Y :
A N | FROM SHEET?
1 [ST2| Hg l
24 LO T INTK_P02B_FLT P /) P
T — )
e e M = A i
202 | X_INTK_P038 | V )
_e Er INTK_P03B_REM .1;:11. : / ] P
T — !
—@ |—— 3 INTK_P03B_FLT — : / / o
204 4 |
—{ o= | g O L | Err INTK_PO3B_RUN P / / gt |
—@ l— TS ' INTK_P04B_REM uszan : A
. 100 SR =T Ho— o
1 206 |
— B —10O  — e INTK_PO4B_FLT | / /
8 FE—— o—
—@ L e INTK_PO4B_RUN = ) / o
174
— e 0| L] B !
10 = !
s G}l —o | 5T 5 '
| B2 1
[ o]
: T lo sT2| [= | r
|—02 INTK_P05B_REM : T 77
L P20 | e — =y 5
[—aa INTK_P05B_FLT | / /
[t 120 e o= S
14 L T INTK_P05B_RUN : / / o
@———O I 211 xmvasEE ! N
_ 15 Y7 INTK_P06B_REM : : 77
{whie-Yeow | —=——-0) 212 = =
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1
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Description NEMA® IEC
Common Schematic Diagrams: Across the Line Non-Reversing Starters with Start-Stop Pushbuttons
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Common Schematic Diagrams: Across the Line Non-Reversing Starters with Hand—0ff—Auto Selector Switch
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Description NEMA®* IEC
Common Schematic Diagrams: Across the Line Reversing Starters with Forward—Reverse-Stop Pushbuttons
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Instrumentation List — (bl & jga daild

3 3eaY) i) 4 e sa g sl b Rariionall (bl 3 el Aalal UL en Lo s sin sas

Ser. Description Tag Mo. Protection Quantity Manufacturer
Degree
Raw water pump station
Level Switch {Conductive) Relay Control LCLL-2001 IP30 1 .
! Schneider
fior dry run Probe LSLL-2001 NIA 1
3 |Pressure Gauge PI-2004/05/06 IPE5 3 WIKA
Main
Location Type Range supply Output Signal P&ID NO.
voltage
. RM35LM33MW 10m 220 VAC 01 E16317-VWT-PCS-PID-1004
Existing raw water sump (RV-2001)
LASRM201 10m 12 VAC N/A E16317-VWT-PCS-PID-1004
New raw water pumps discharge line 233.50.100 0-4bar N/A N/A E16317-VWT-PCS-PID-1004
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: Main
Ser. Description Tag No. P'[‘;‘e“'c'“ Quantity Manufacturer Location Type Range supply | Output Signal PAID NO.
egree voltage
Raw water pump station
1_|Level Switch (Conductive)  |Retay Control LCLL-2001 1P30 1 RM35LM33MW 10m [ 220VAC o E16317-YWT-PCS-PID-1004
F—— Sehneider Existing raw water sump (RV-2001)
2 [for dry run [Probe LSLL-2001 NiA 1 LASRM201 10m 12VAC WA E16317-VWT-PCS-PID-1004
3 |Pressure Gauge PI-2004/05/06 P65 3 WIKA New raw waler pumps discharge line 233.50.100 0- 4 bar WA WA E16317-VWT-PCS-PID-1004
4 | Gravity sand filters
5 |Level Switch (Float) LSHH-3001 P68 1 TBA Existing Distribution Shaft ©-3)m | 24vDC o E16317-VWT-PCS-PID-1005_[f
& |Level Transmitter I LIT-301112/1314 1766 4 . [ FMUS0-RTICATT1AATA (0-10)m | 220 VAC 420mA__ |EI6317-VWT-PCS-PID-1006
— lew filter tanks
7 |(Uitrasonic) [Senser LE-3011/12/1314 1PG8 4 FDUZ1-RN3AA ©-10)m NA WA E16317-VWT-PCS-PID-1008
& |Flowmeter (Electromagnetic) FIT-3011H2/13114 P68 i Sensor | 4 EsH New filter tank outlet line SW4C3F-3PUSI0 DN350 | 220vAC 420mA  |E16317-yWT-PCS-PID-1006
9 |Pressure Transmitter PIT-3011/12113/14 \PaalEE 4 E+H New filter tank outiet line PMPS1.7CTFOD 0-4bar | 24 VDC 420mA_ |E16317-VWT-PCS-PID-1006 |F
Swi i Relay Control \ o E16317-VWT-PCS-PID-1006
10 [Levsi Switch (Conductive) y LCLL-2001 1P30 1 Sehneider Under fiter tank Phase-! (RY-4007) RM3SLM33MW 10m | 220VAC
11_|for dry run Probe LSLL-4001 NiA 1 LASRM201 10m 12 VAC WA E16317-VWT-PCS-PID-1006
\ o1 VWT-PCS-PID- F
12 || - o Sitch (Concluctive) 1524 CONtl LCHH-4001 P30 1 chneider Under fiter tank Phase-I (RY~4007) RM35LM33MW 10m_ | 220VAC E16317-VWT-PCS-PID-1006
13 Probe LSHH-4001 NIA 1 LASRM201 10m 12 VAC NIA E16317-VWT-PCS-PID-1006_[f
14 [| ot Swtch (Concuctivey |27 G0N0 LCHH-4002 P30 1 Sehneider Waste water backwash sump Phase-ll (RV- |RM3SLM33MW 10m_ | 220VAC o1 E16317-UWT-PCS-PID-1008_|f
15 - Probe LSHH-4002 NIA 1 4008) LA9RM201 10m 12 VAC WA E16317-VWT-PCS-PID-1006_[f
18 |Pressure Gauge PI-4001/02 1P8s 2 WIKA Clarified water sample pumps discharge line |233.50 63 0-6bar wa NA E16317-YWT-PCS-PID-1006
17 |Pressure Gauge PI-4003/04 1P8s 2 WIKA Filtered water sample pumps discharge fine |233.50.63 0-6bar wa A E16317-YWT-PCS-PID-1006
12 | Treated water pump station
X X - \ 220mA VWT-PCS-FID-
18 [Lovel Transmitier LIT-5001 1PG6 1 . Underground water tank-| (RV-5001) FMUS0-RT1CAT11AATA 0-10m | 220 vAC E16317-VWT-PCS-PID-1007
20 | (Ultrasonic) Sensor LE-5001 ) 1 FDUS1-RN3AA 0-10)m N/A WA E16317-VWT-PCS-PID-1007
21 |Level Transmitter LIT-5002 P66 1 FMUS0-RT1CAT11AATA (0-10)m | 220 VAC 220mA_ |E16317-VWT-PCS-PID-1007
— E+H Il (RV-
22 |(Utrasonic) Sensor LE 5002 [ 1 Underground water tankc 1l (RV-5001) FDUS1-RN3AA (0-10)m NiA WA E16317-VWT-PCS-PID-1007
X X . \ 220 mA SVWT-PC5-PID-
23 [Level Transmitter LIT-5003 1P68 1 . Underground water tank.| (RV-5002) FMUS0-RTICATT1AATA (0-10)m | 220 vAC E16317-VWT-PCS-PID-1007
24 | (Uitrasonic) Sensor LE-5003 P68 1 FDU91-RN3AA ©-10)m [ WA E16317-YWT-PCS-PID-1007
25 | Level Transmitter i LIT-5004 P66 1 FMUS0-RT1CATT1AATA (0-10)m | 220 VAC 420mA  |E16317-VWT-PCSPID-1007
— E+H - -
26 |(Ulirasonic) Sensor LE-5004 P68 [ Underground water tank-lll (RV-5002) FDUST-RN3AA 0-10m | WA A E16317 VWT PCS PID-1007
X X - \ 220mA__ |E16317-VWT-PCS-PID-1007
27 | Level Transmitter LIT-5005 P66 1 . -~ raated water tank (RV-5003) FMUS0-RT1CAT11AATA (0-10)m_| 220 VAC
28| (Ultrasonic) Sensor LE-5005 P68 1 FDUS1-RN3AA ©-10)m WA A E16317-VWT-PCS-PID-1007
29 [Level Switch (Conductive) | Relay Control LCLL-5001 1P30 1 RM35LM33MW 10m | 220VAC o E16317-VWT-PCS-PID-1007
— Sehneid Jx S
30 [for dry Frobe [SLLs001 A [ eneer Treated watertank (RV-5003) LASRM201 Wom | 12vac A E16317-VWT-PC5PID-1007
Relay Control E \ o E16317-VWT-PCS-PID-1007_|f
2L ever switch (Canductive) i LCHA-S001 P30 ! Sehneider Treated water tank (RV-5003) RMISLMISMW MOm | 220 VAC
3 Probe LSHH-5001 NiA 1 LASRM201 10m 12VAC WA E16317-VWT-PCS-PID-1007_[f
33 | Level Switch (Conductive) | Relay Control LCLL-5002 1P30 1 Schnsider Treated water tank (RV-5003) RM3SLM33MW 1om | 220vac o E16317-VWT-PCS-PID-1007_|f
34 |for dry un Probe LSLL-5002 NIA 1 LASRM201 10m 12VAC NIA E16317-VWT-PCS-PID-1007_|F
Relay Control K \ o1 E16317-VWT-PCS-PID-1007_|F
12511 evet switch (Conductive) oy o LCHH-5002 1P30 ! Schneider Treated water tank (RV-5003) RSV 1Om 220 VAC
36 Probe LSHH-5002 NIA 1 LA9RM201 10m 12 VAC A E16317-VWT-PCS-PID-1007_[F
37 |Pressure Gauge PI-5001/02/.106 P65 & WIKA Treated water pumps discharge line 233.50.100 0- 10 bar NA WA E16317-YWT-PCS-PID-1007
38 |Pressurs Gauge PI-5007/5008 P85 2 WIKA Treated water sample pumps discharge line |233.50.63 0-6bar A NiA E16317-VWT-PCS-PID-1007
39 | Pressure Gauge PI-5009 1P85 1 WIKA City network discharge line 233.50.100 0-10 bar WA A E16317-YWT-PCS-PID-1007
40 | Pressurs Transmitter PIT-5001 |Pg&/EE 1 E+H City network discharge line PMPS1-268K 110 0-10bar | 24VDC 420mA  |E16317-VWT-PCSPID-1007
41 | Flowmeter (E} ) FIT-5001 1P88 | Sensor 1 E+H City network discharge line SWACTO-AAALHN4AHD2KGB+AACBZ1 DN 1000 | 220 VAC 2420mA_ |E16317-VWT-PCS-PID-1007 |F
42 | Pressure Gauge PI5010 P55 1 WIKA Service water discharge line 2335063 0-10 bar NIA NIA E16317-VWT-PCS-PID-1007_|F
43 |Flow Switch Fs-5001 P65 1 Priming pumps discharge line TBA 24 VDC a1 E16317-VWT-PCS-PID-1007_[F

Lee 55 a5 Lgla 5 3 LAY aul 4 a5y PLC oSaill 32s

PLC I/O List aSaill sas 5 &l LA 408
Laldll Gl LY pes e 5 Jsaa
I/0 Module e e\

| Panel Type| Clstr| Pos | Ch Board NP Rmin Rmax Unit Dec Conv. Par. LL L H HH
- TRANSMITTER| INTAKE Al 0 07 1 Al810 F 0 m 0 4-20mA
= FLOWMETER INTAKE Al 0 07 2 Al810 F 0 m3/h 0 4-20mA
E PRESSURE INTAKE Al 0 07 3 Al810 F 0 BAR 0 4-20mA
INTAKE Al 0 07 4 Al810 F 0 0 4-20mA
INTAKE Al 0 07 5 Al810 F 0 0 4-20mA
INTAKE Al 0 07 6 Al810 F 0 0 4-20mA
INTAKE Al 0 07 & Al810 F 0 0 4-20mA
INTAKE Al 0 07 8 Al810 F 0 0 4-20mA
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S Panel Type| Cistr| Pos | Ch Board NP Rmin Rmax Unit Dec Conv. Par. LL 3 H HH
ILREMOTE RAW&TREATED| DI 0 01 1 Dig18 NO 24V dc
)4 FAULT RAWS&TREATED| DI 0 01 2 DI 818 NO 24V dc
04 RUN RAWSTREATED| DI 0 01 3 Dig18 NO 24V dc
) REMOTE RAWATREATED| DI 0 01 4 DI818 NO 24V dc
)5 FAULT RAW&TREATED| DI 0 01 5 Dig18 NO 24V dc
05 RUN RAW&TREATED| DI 0 01 6 DI818 NO 24V dc
 REMOTE RAW&TREATED| DI 0 01 T Dig18 NO 24V dc
6 FAULT RAW&TREATED| DI 0 01 8 DI818 NO 24V dc
06 RUN RAWATREATED| DI 0 01 9 DIg18 NO 24Vdc
-04 REMOTE RAWS&TREATED| DI 0 01 10 DI818 NO 24V dc
OTALLY OPENEpD RAW&TREATED| DI 0 01 1" DI818 NO 24V dc
OTALLY CLOSEpD RAWS&TREATED| DI 0 01 12 DIg818 NO 24V dc
/E-04 RUN RAW&TREATED| DI 0 01 13 DI818 NO 24V dc
-05 REMOTE RAW&TREATED| DI 0 01 14 DI818 NO 24V dc
OTALLY OPENED RAWATREATED| DI 0 01 15 Dig18 NO 24V dc
OTALLY CLOSED RAWATREATED| DI 0 01 16 DI818 NO 24V dc
/E-05 RUN RAWS&TREATED| DI 0 01 17 Dig18 NO 24V dc
-06 REMOTE RAW&TREATED| DI 0 01 18 DI818 NO 24Vdc

Cable List (From-To) - (& — ¢x ) <D<l daild

(sl 5l &g ansl) ) (sl ) a8 ge sl (o Sl 220 5 el i 5 OIS cilily e 5 sin Jsaa
o) @5l Galdae LS a8 5 (0 0S5 ) amgy (Ul | &L adeaty s sl g JASH ol el dae st
( GASI A1) 0 sl w5 oy 5 3 5 o8 Lg) B3 5 o S S o 5

lele O5S) (pSa3 WS 5l (5 8 CIS) ST AAS (585 o Y & 5 e oDl ) i 2ie —
(S, 0e) BN Gk e Gildae o1 06 ()5 e o Jame o)

il (S0, B pilae (o sllaall QS ala y @iy g asluall Jlae) 8 a5l 138 (e 5alEELY 25—
Kse ) Aa gl gl bare (o JEY menida gl o Jeall Ala 8 ial 5 28 il

da sl Lyl Alaiea¥) &5 Ui g) Aalie 4 dualal) cilibud) a0 & g @b 2y JASH Jlagind 2ie —
(2 sthall JAsl il Jshall ;s Cable Routing <L &)yl

Rated
Ser. R:;ie Conduit No. Cable Description FROM TO Tag No. Volt / Phase Power |
: Kw
WTP MAIN FEEDERS
1 1 P0101:P0109 (PC-38001 : PC-38009 Existing LV-MDP MCC-12 MCC-12 380 -3 ph 1290.4
2 1 P0111:P0119 [PC-38011 : PC-38019 Existing LV-MDP MCC-12 MCC-12 380-3ph 1290.4 :
3 2 P0201:P0207 |PC-38021 : PC-38027 Generator-04 [New] MCC-12 MCC-12 380 - 3 ph 880
4 3 P0O301 PC-38030 MCC-12 Flocculator-03 (MCC-10) MCC-10 380 -3 ph 195 |
5 4 P0401 PC-38031 MCC-12 Floceulator-04 (MCC-11) MCC-11 380 -3 ph 7.95
6

auls ol jlocall dalad) 3 ,00%)
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Derating Factors
| camsin | oo T <o T o] o ox [ cone
Current (A) | Air Temp. Burial . mm2)/Ph CABLE |FEEDER
KW (A) 45C Depth Formation In Duct Total ( ) Current (A) (%) Mt <
1290.4 2496.9 0.9 0.89 1.00 0.76 0.61 240 483 57% 9 1
1290.4 2496.9 0.9 0.89 1.00 0.76 0.61 240 483 57% 9 1
880 1702.8 0.9 0.89 1.00 0.76 0.61 240 483 50% 7 1
7.95 15.4 0.9 0.89 1.00 0.78 0.63 95 268 6% 1 1
7.95 154 0.9 0.89 1.00 0.78 0.63 95 268 6% 1 1
Cable | Voltage Overall .
Length | drop (:;Slr:; in‘:::r:;pv v dr;p Al Cable Description Diameter \:(Ve;ﬁ:: COMMENT
Mt< | mVIA/KM ° ° ° mm 9
0.211 1.85% 0.00% 1.85% 3x240+120 mm2 CU/XLPE/PVC-1KV 51.10 8555.00 |REV.C
0.211 1.85% 0.00% 1.85% 3x240+120 mm2 CU/XLPE/PVC-1KV 51.10 8555.00 |REV.C
0.211 2.09% 0.00% 2.09% 3x240+120 mm2 CU/XLPE/PVC-1KV 51.10 8555.00 |REV.C
0.408 0.36% 1.85% 2.21% 3x95+50 mm2 CU/XLPE/PVC-1KV 33.60 3435.00 |REV.C
0.408 0.40% 1.85% 2.24% 3x95+50 mm2 CU/XLPE/PVC-1KV 33.60 3435.00 |REV.C
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[ [ Derating Factors | aole Cabla | Voltags
Conduit Ho. o Bescry FROM o Toado. | VtiPhese | Powar | FO" Coble S22 | origat | Lomsing | H0,0F | M0 OF f)n | “apop | ¥ op | Viruo | varop Al A S— fometer | Weizht
o, | - Cablo Bescription ~ bl cuwmm‘m:;;np| e mellrwll I Buct | Totsl ‘ imzien | Moo | Leaid | cagie |peenen(\nat | eb | casio® | imcomei [ % bl Dunsalp Plommter | akm
WP WA Feg0ERS
I I ) e e T feez W [ wes | o5 [EEN iw [ en | i ) @ e [ 5 1 B30 mE SUALPERE TRV | 8116 | 855800
[ Poriteaiis [pesmit & [Esising LV HEP =R Se-apn | sgena | s | 0o | o8 | oo | a5 | oer | o w | ew [ s | 1 30404120 mn2 CUNLPERYG 17 | B170_| 858800
2| Pozst Poadr [P 3a021_Pe-sa027__[Gensraor 4 plea] E=H seoap | o | mes | oo | o8 | oo | om | o 20 | e | 7 | 1 301120 mnZ CUNLPEVC 16 | 5110 _| 568,00
3 a0 [E=H jwec-1a s | 7es | e | ov | os | i | om | oe 5 EL I I I 4480 mn2 CUNLPEVE- 1KY | 5380 | 43800
3 =8 [Fiocculsior o4 (MeE11) == e aph | zas | e os | om | two | o | o0& O 5 o T u58050 M2 CUNLPEPVC1KY | 3360 | 543500
1
Treoied ol pump01 [P 5061 i | g | aWs | 5 | o | o 13 ] W | ew [ 3 [ 1 S0 130 rin? CUBLPEPVE TRY | E170_| 856800
Tresid wale pumi-02 [P 002 04 | am | w5 | 08 | 1m0 | oo [ 240 | ew | 2 | 1 34401120 mnZ CUNLPEPVC 16 | 5110 | 856800
reatod waler pue 53 [P 0 0 G | am | M5 | oo | ;| oo 3 20 | ew | 2 3005120 mnZ CUNLPEVC 1R | 8110 _| 856800
ot sater U0 P 00 %03 w5 | os | im | o 3 240 | ew | 2 34201120 2 CUNLPEPVC 16y | 8110 | 856500
ot woler pup 15 [P 508 0 s | am | w5 | 08 | ;| oo 3 00 | ew | 2 302401120 mnZ CUNLPEVC 16 | 5110 _| 856800
ostod walt puTp-T5 [P 005 05 | e | aws | v | 1o | owe [ 20 FI I 30405120 mnZ CUNLPEVC 1KY | 8110 _| 886800
=] [vaariz 0 s | pas | on | 0w | 1o | oes nes = w | 4625 2 CUPVGPVGTRY | 1160 | 20500
A Tresiod [vaarie 0 5m | sas | on | 0w | too | e nes I = Z I 28 2 CUPVGRVCTRY | 1100 | 20500
A Tiesod [vaaiie 05 | pas | oa | om | too | e nes = w | | 4625 mm CUPWERVETRY | 1760 | 20500
A Trestod [vaarie 0 am | eas | on | 0w | 1o | oes nes = N I 4625 2 CUPVGRVETRY | 1160 | 20500
A Tresiod [vaariT S5 | mas | on | ow | 1o | e nes I = Z 2 2 CUPVGRVETRY | 1150 | 20500
A Tiesod [vaarie 0sm | pas | os | om | 1o | oes [ = T I 4625 2 CUPWGRVETRY | 1160 | 20500
A R woter pump 04 [P 2001 50 3o & | eo | o | o | te | im | e ] o | aw [z | KIS 16 mnZ CUPVCPVCRY_| 2250 | 120800
A e i g 5. P 2002 5m a | oo | o | i | om | e | o ] o | am [ 2 | K884 16 mnZ CUPVGPVE KY_| 2250 | 120800
A R woter pump 05 [P 2005 50-apm s | oo | o | oo | e | 1 | oes ] o | am [ 2 | 1 K88+ 16 mnZ CUPVCPVGKY_| 2250 | 120300
A e [vaciior s | pas | s | o | oo | oee | i | 0 a5 = F I I8 2 CUPVGRVCTRY | 1100 | 20800
NA R et vahve 05 [vactice o | a8 | 08 | 0w | i | o | m | om 25 = I I 425 2 CUPVCRVOIKY | 1160 | 20500
A R Mo valve 06 Toice s | o | 08 I T T T 75 0 1 a5 mmzcuPveRve T | 110 | a0
Iy o Coreel Panel Jcrz T 13 | o o | e | e | ow | o T o [ W ez CUPVCRVC TR | T340 | 20800
[N I T (=20 Fits Corte Dok B1E [Fecatet o | 48 [ a7 [ o [ wm | ow | om | e ® £ EC3 I s2 | s | EG| 28 G CUPVERVERY | 1aED | 850
P I T == Five Gore Desbe028 [Feao0z Sosm | a8 | 37 | o | e | 0w | om | e © £ ECS I sz | oz | mowe | 20 6 mmz CUPVERVETRY | 1aE0 | %800
BN I T == Fitr Cormel Do 638 [Feaao65 oam | 48 [ a7 | oes | os | oe | om | e © £ o | | sz | s | s | 20 6 2 CUPVEEVE RV | 1ak5 | 38800
N I I (=20 Fits Gl Dok 4B [Fecac6e oaem | 48 [ a7 | oe | om | om | om | e © = Co I sz | s | s | 2w S 2 CUPVEEVE IRV | 1Ak | 38500
3T 8 | rosen [resons = T -3 s a N T T T a 5 = (Ol & [ e |oaER zew B mmz SUPVERVe Ty | 130 | 0800
5
st v Pl Graup 01 [raagor S0 am | aas | 0w | ow | o | oe | iwm | ue I = ZT I [ T I W8 mmacURVERVE TRy | 1w | 2o8m
it Vv Fiter Grou-02 [oacaez 0 s | w2 | s | e | oo | o | e | e I = T 1 | aoms | _amm | aome 4625 a2 CUPVGRPVETRY | 1160 | 20500
Gt Valve Fiker Grou-01 [acaoas o0 s | w2 | 0a | o | o | e | 1w | e I = Z I 61| _aoms | _amm | aom 4625 2 CUPVGRVETRY | 1150 | 20500
[Outot Valve Fiker Graup-02 Jacsoas 350 3ph a3 o3 [ 100 3 108 3 X 3 [ 1 1 1 | aurs | zosw | aoms X35 mm2 CUPVCIPVEIRV | 1150 | 20800
I
lath Mcer A 3007 %0 -3p 100 [ =] 5% Sz | aaw |z % AXE Mz CUFVCEVETRY. %5
Aaior Mirer-01A 3008 3% 3p () 082 =3 75 52 | 0a9% | 221 6% X6 M2 CURVCRVETRY 365
it Mixer02A 3000 % sp [ (3 = Bz | waom | zziw | 23w AXE Mz EUFVCEVETRY. 36500 |
it Mixer-03A 3005 T [) [ =3 Sz | 0aom | zziw | 2sew AXE Mz CURVCEVETRY. 36500 |
Agitator Mirer-04A 3006 3%0_3pt 1 [ 082 =3 7S 52: | 0a9% | 22 3% AXE Mz CUPVCRVETRY. E
== T T s e I 0 B I 0 £

@gk_,.“ _)l.uu.“ Aalal) E)\J}”
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Cables & Terminal Blocks

INCOMING FEEDER

X2
MOTORIZE VALVE 1 3X2.5mnd ANOTHER FILTER MOTORIZE VALVE
—@ "t B = i e
SERVICE INLET -
3 3x2.5mnt THIS FILTER LEVEL TRANSMITTER
MOTORIZE VALVE 4 = IN B/W (LIT-009)
—@ 450{VPN-502
SERVILE OUTLET S
| 9 MOTORIZE VALVE FLOW TRANSMITTER
[ 6 | 3%2.5mad 450-VFM-501 {FIT-008)
MOTORIZE VALVE 7 = SERVICE INLET
_® 450 VFN-503 | OPEN / CLOSE / FAULT FB oaE
BACKWASH INLET > |
8 — . MOTORIZE VALVE
MOTORIZE VALVE 10 3X2.Smmi 450-VFM-502
P — | = SERVICE QUTLET SPARE
4501 VFM-504 T OPEN/CLOSE COMMAND
AIR INLET > |
12
| 12 ] MOTORIZE VALVE
MOTORIZE VALVE 13 3X2.5mm 450-VFM~-502 SPARE
—® 4501 VFN-505 D = SERVICE OUTLET
RINSE s | OPEN / CLOSE / FAULT FB
> | SPARE
MOTORIZE VALVE 16 MOTORIZE VALVE
packwhanouner P 3%2.5mnd 450-VFM-503 SPARE
18 = BACKWASH INLET
o OPEN / CLOSE / FAULT FB
19 Position SIGNAL 4-20mA
——  LBVEL TRANSMITTER MOTORIZE VALVE
20 MOTORIZE VALVE -2
21 3%2.5mnd o SERVICE OUTLET
——  FLOW TRANSMITTER |22 = AIR INLET cPARE
23 OPEN / CLOSE / FAULT F8
|24 | MOTORIZE VALVE SPARE
25 3%2.5mmd 450—VFM-505
26 = RINSE
271 OPEN / CLOSE / FAULT FB SPARE
|28 | MOTORIZE VALVE
| 29 | 3%2.5mm 450~VFM-506
30 = BACKWASH OUTLET
3] OPEN / CLOSE / FAULT F8

BACKWASH PUMP-01

2
—_ 3%2.5mm BACKWASH PUMP-D2
_ 3%2.5mnd AIR BLOWER
8 T HORN

>
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PAVEMENT LEVEL
PAVEMENT LEVEL INTERLOCK — =TT TTT 1
e M ¢ 3
WARNING TAPE ) WARNING TAPE ?
BACK FILL | BACK FILL 1
0
CLEAN SAND BN 53 CLEAN SAND X S8
(3*120+70)+70(E)mm2, o 2(4+6)+2°6(E)mm2 : -
R ! 0.6/1KV, CU/PVC/PVC T i
iy ‘ N UPVC CONDUIT E o
1 O'ZOJ'O'ZOJ“’-Z\R\*\ 2(4°6)+2°6(E) mm2, 110mm Lo
0:80 0.6/1KV, CU/PVCIPVC ~10.20--0.20
SECTION (B - B) SECTION (C ) C)
PAVEMENT LEVEL
INTERLOCK !
o
®
WARNING TAPE o
|
BACK FILL
o)
Q
=)

0.99

CLEAN SAND j\

2(3*120+70)+2*70(E)mm2, N
CU/XLPE/PVC R Y= MR

UPVC CONDUIT 1

110 wEL
v | 0.20--0.20--0.26--0.

20\1\& 2(4*6)+2*6(E) mm2,

1.90 0.6/1KV. CUIPVC/PVC

SECTION (A-A)
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FEEDER FROM MDB TO LP-GUR
(446) +6(E)mm?, CU, PVC/PVC

T[T = ‘ 3 Fl  LOW VOLTAGE FEEDERS FROM GENERATOR | | 1 | 1 | |
17\ ol ~ FEEDER FROM MDB TO DB-DX  AND TRANSFORMER TO MDB. \ 1717

1EY T (466)+6(EFmme, CU, PYC/PVC  2(3120170)-+2*70(E)mm, CU, XLPERVC /| | =
- FEEDER FROM MDB TO LP-GURAND DB-DK | | | | |
AN .G 2(446) +2*6(E)mm, CU, PVC[PVQ ) | 111 1]
1 e - |} = Lty " 1111
. : / \ S !
sazzcutil 2\ NEii EE=E
e i\ il =1
TR L/

7707 W [ W 1711777
97 ” ‘B - AL | 17]
RN \ B B BN —TE T |17}
] Be!l ¢ i 117
INEae wet [y W N 11
| ] ] \ | ] ] 1 1]

LOW VOLTAGE FEEDERS FROM GENERATOR

AND TRANSFORMER TO MDB.
2(3120x70)+2*70(E)mm, CU, XLPE/PVC
SITE LAYOUT CABLE ROUTING PLAN 2-0110mm uPVC CONDUITS
1 FEEDER FROM MDB TO LP-GUR AND DB-DX
SCALE 1:75 2(4x6) +2*6(E)mm?, CU, PVC/PVC

2-8110mm uPVC CONDUITS
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