FROM HRS FROM HRS 17
P<] Gate valve Gate valve Reducer /
TOHRS TO HRS TO DNBCH M Check valve (closed) L Expander
15 = Ball valve
== I I T strainer Eﬁlﬁ
Note 2 Balancing
J— N\ Valve
L 7| FROM-DNBCH [e| Butterfly valve @ Motor
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Q) Da( Globe valve [=> interface
PHE-DNBCH enlrifugal
Pump
Control valve /N
Y
WCH E X TO IPRCH Pressure )
3 E }] safety Turbine
\/ Valve type flow
AN \V/ meter
’66\ 7\ FROM-IPRCH A PHE
) N 1 <1 X
USER —a]m»-ITER-IN CWS
PHE-IPRCH Scope Scope
WGCH - Water colled Chiller PZ - Pressurizer
= Note
Nitrogen gas To Atmosphere 1. Back pull out pumps 2 nos. (1 working + 1 standby)
2. Water colled Chiller: 2 nos. (1 working + 1 standby)
® 3. All pipes, valves,equipements, fittings, strainers etc. shall be
thermal insulated.
1 4. Design shall be made considering staggered operation
Make-up water —f LN H {1 6 of systems.
(=< > <& Pansa 5. * TABLE Parameters Values may change according to fir
control the flow Note 1 of design
Storage tank - 50 KL with level in PZ

"
Title: Process Flow Diagram For Chiller loop, New Laboratories, IPR|
Pre'd By: MKR
Stream No. 10 [ 11 [12 |13 |14 [15 [+16 |17 |18 |19 [20[21]22 IPR
Flow Rate (Kg/S) 52+ | 520 | 520 | 207 | 29 | 22" | 22° | 52 | na | NA | NA|NA | NA Che'dBy: [ RRN
Pressure (MPa) 0.4* [05* |05 | 05 | 03 [05° [03 |03 | NA | Na [NA|NA| NA Status Draft Rev'd By: MSH
Temp. ° C 14 | 14 | 14 14 19 | 14 19 | 19 | NA | NA | NA|NA | NA
3 Sheet: 1/1 NTS App'd By: DKG
Heat Load (MW) 1 NA NA | 0.6 0.6 [0.55* |0.55* | NA NA | NA | NA[NA | NA
Dwg. No. | I-CWS-PFD-CHWS Rev No. 12
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= 3 BV-716 P-CHo1 s eev-702 [\ /
g F3 =
DNSO-AIN - Cv-702 g Drain Line 3 \V
2 BFV-711  TS-CH02 BFV-712 s /\
b4 o
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P-CHO2 r DN150-A1A-CH =
BV-715 e = " BFV-718
~
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Drain Line HEAD: 0.4 MPa
FLOW RATE: 52* KG/S Y

Note:

1. Centrifugal pumps: 2 nos. (1 working + 1 standby)

2. Drains have to be provided at the lowest point and vents to be
provided at the highest point on cooling network

3. Chilled water overfiow and drain line to main drain header.

4. Al drains shall be connected to the common drain pipe to sump.

5. Drain connection after isolation valves shall be of flexible hose.

6. For the connection of all instruments with Pipes or equipments.
Refer Hook-up Drawing.

7. Clients need to ensure their own bypass arrangement for the
individual system with globe valve.

8. Al the vents line shall be of funnel type and shall be connected with
common line to the common drain line to sump.

9. For the hydro test completion, in the absence of clients, contractor
has to arrange temporary arrangement for the completion of HT
and make available all the necessary items at site at their own for HT.

10. Nitrogen venting should be routed to the outside of the building

at appropriate height for safe disposal

11. Drain locations marking in this drawing are only indicative, final

location shall be provided only after finalization of routing
12. Scope Legend

CWS Scope Client's Scope

13. Water Cooled Chillers Two nos. (one working and one stanby)

14. PHE primary and secondray side process spefication are provided.
15. Pressurizer, valve and fitting should be provided with thermal
insulation.

16. *Values may change according to finalization of design

Table: 03
<] Gatevave () Motor Flexible Hose
N Check valve (o) Centritugal = Interface
Pe  Butterfly valve 2= Pump
[®] Globe valve [ Reducer/ Expander
@ £ Thermal Insulation

Control valve

(&) Turbine type flow
meter
Ball valve

Three way valve I "

Pressure safety
Valve

G
k

=Y type strainer

"
%ﬁ Balancing Valve

Table: 01
Line Identification
DNXXX-XXX-

yﬁpmcess Code
Pipe Material Code (CS & SS)

Line Size (DN)

Table: 02
Process Code

Ultra pure water = UP.
Chilled water = CH
CT SR water = CT

Soft water = SW
Nitrogen = N2
Dimineralized water = DM

Table: 04

TG : TEMPERATURE GAUGE
PG : PRESSURE GAUGE

LG : LEVEL GAUGE

DO : DISSOLVE

OXYGEN METER

CM: CONDUCTIVITY METER

TT : TEMPERATURE TRANSMITTER
PT : PRESSURE TRANSMITTER
LT : LEVEL TRANSMITTER

BLV : BALANCING VALVE
CV: CONTROL VALVE

PP : PRESSURE POINT

TS : T-TYPE STRAINER

YS: Y-TYPE STRAINER
M:MOTOR
HRS : HEAT REJECTION SYSTEM
T: TURBINE TYPE FLOW METER

Ti: TEMPERATURE INDICATOR FC: FLOW CONTROLLER
Pl PRESSURE INDICATOR

LC: LEVEL CONTROLLER
LI LEVEL INDICATOR

PC : PRESSURE CONTROLLER
FI: FLOW INDICATOR

LP : LOW PRESURE
FT: FLOW TRANSMITTER

PZ: PRESSURIZER

GV: GATE VALVE
GBV : GLOBE VALVE

BFV : BUTTERFLY VALVE
NRV : NON-RETURN VALVE

Sheet Title: Chiller, Chiller water tank, Chilled water Pump & PHES

Drawing Title: Piping & Instrumentation Diagram For Chilled Water Loop

Sheet: 1/1 [NTS[Ref. Drawing - IPR-CWS-CTWS-PID

Dug. No. | _IPR-CWS-CHWS-PID RevNo.| 16




Nitrogen gas

Make-up water

control the flow
with level in PZ

From CHILLER LOOP|

To Atmosphere

\ Note 1

—@-@EE&—Q}
—@—»ih:em A 0

D
[ CRYO | (=ied

Gate valve
<] Gate valve (closed) Reducer /
™' Check valve [ Expander
—_ Motor Ball valve
| I T strainer @ &Q
Balancing
Centrifugal Valve
N Butterfly valve Pump
m Globe valve [—> Interface
Pressure
% safety
Control valve Valve
P
e Turbine
type flow
\ / PRV meter
X PHE
7\ USER —a|m=ITER-IN CWS
Scope ¢ Scope
Note:

1. Back pull out pumps 2 nos. (1 working + 1 standby)

Bypass Line 2. Water polishing unit: common for all with multiple stream
\V/ considering 50 m3/hr. as capacity of WPU Plant.
A @ @ 3. Wetted materials of construction of client's mettalic component]
TO CHILLER LOOP 7\ | | is primarily stainless steel except secondary and tertiary loops.
o\ | WPU 4. Design shall be made considering staggered operation
Note 2 of systems.
PHE-DNBCH 5. *Values may change according to finalization of design
(0.55 MW)
Title: Process Flow Diagram For DNBCH, New Laboratories, IPR
- Pre'd By: | Rakesh Ranjan
e IPR
Pressure reduce to 2 Bar Che'd By: | Rakesh Ranjan
U Status Draft Rev'd By: | MSH
PRV
Sheet: 1/1 NTS App'd By: | Dinesh Gupta
Dwg. No. |II-CWS-PFD-DNBCH | Rey No. 1.1
Stream No. 10 11 12 13 14 15 16 17 18 19 |20

Flow Rate (Kg/S) 12* | 03 03 34|34 60|60 |94 |10 1.0 |12*
Pressure (MPa) 08 |05 |04 | 05|04 |05 |04 [02 |04 |02 [0.15
Temp.° C 20* | 20* [33.95| 20* [43.08 | 20* | 32 36 | 20* 20* |20*
Heat Load (MW) NA [0.15 |0.15 | 0.3 [ 0.3 |0.25 |0.25 [ NA NA | NA | NA




Note:

1. Centrifugal pumps: 2 nos. (1 working + 1 standby)
2. Water polishing unit: common for all CWS loops with multiple stream
provided by the purchaser

Cryo cooler

3. Drains have to be provided at the lowest point and vents to be
provided at the highest point on cooling network.

2N
Dz

& Atmosphere|
o

4. All drains shall be connected to the common drain pipe to sump.
5. Drain connection after isolation valves shall be of flexible hose.

dN-NLV-0SNa

Nitrogen gas

Note 1
BV-504 PUMP FLOWRATE
12KG/S AND HEAD
0.8 MPA

6. For the connection of all instruments with Pipes or equipments
from supply tank

[N
8
3

o

=]
2
W >
@

[ReT | [F—=

Refer Hook-up Drawing.

DNSO-AIN-UP  grv.513

To Atmosphere 7. Clients need to ensure their own bypass arrangement for the

individual system with globe valve.
8. All the vents line shall be of funnel type and shall be connected with
common line to the common drain line to sump.
9. For the hydro test completion in the absence of clients, contractor
has to arrange temporary arrangement for the completion of HT
and make available all the necessary items at site at their own for HT.
10. Nitrogen venting should be routed to the outside of the building
at appropriate height for safe disposal .
Drain Line to common sump ‘

DN25-A1IN-UP ‘ BV-515 11. Drain locations marking in this drawing are only indicative, final
= DN25-A1N-UP

location shall be provided only after finalization of routing.

BV ﬁ EE 12. Scope Legend

dN-NIV-08Na

T 2 DNB-A1N-N2
Y T CRYO-ITER-IN
Make-up water @ @ @ - =% (= cBV.08 DN50-A1N-UI?
— ~ ‘ % g '

BFV-516 CV-504 BV-517 DN25-A1N-UP

BFV-515

BV-510

" CWS Scope "
o BFV-507 o 4P K Client's Scope
2 | 2 @ N
» ’—v 3
3 DN8O-ATN-UP s °
2 Note 1 J ’.A’ 4 13. *Values may change according to finalization of design
S ain Line Q g
FROM HRS T BV-509 = >
DN50-ATN-UP BFV-506 'DNSO-ATN-UP Z
BFV-505 o\ coq <
PG) BFV-504
TO HRS
Water Polishing Unit (1W+1S)
GV-503 DN50-A1N-UP
Note 2
PH o ote
H N
g K/
Drain Line b k‘ m
z
< © @
PHE- DNBCH]PRIMARY _|SECONDAR R C R o ®®
SERVICE DM Water | SW WATER X @ s DNB80-A1N-UP
TEMP.IN (°C) | (44%) (14)
TEMP.OUT(°C)| (20) (19)
FLOW RATE | (107 Ka/s | (221 Kals
Table: 01 Table: 04
Gate val
D] Gate valve Gate valve o Eed“"S” Table: 02 TG : TEMPERATURE GAUGE DNB : DINGNOSTIC NEUTRAL BEAM
™ Check valve (closed) *pander - PG : PRESSURE GAUGE BLC : BEAM LINE COMPONENTS
Ball valve Process Code ’ YS : Y-TYPE STRAINER
H_v‘ Y strainer Ultra pure water = UP LG : LEVEL GAUGE M : MOTOR
M Solenoid operated valve Chilled water = CH DO : DISSOLVE OXYGEN METER VFD : VARIABLE DRIVE FREQUENCY
- HRS : HEAT REJECTION SYSTEM
Pe Butterfly valve @ Motor Three way gq’,ﬂé"fR‘e’ =SW or CM: CONDUCTIVITY METER T: TURBINE TYPE FLOW METER
valve 4 water = TT : TEMPERATURE TRANSMITTER | PP : PRESSURE POINT
Do Globe valve Nitrogen = N2 TS : T-TYPE STRAINER | stributi ’
) Flexible Hose Dimineralized water = DM PT : PRESSURE TRANSMITTER FC - FLOW CONTROLLER Sheet Title: DNBCH PUMP, PHE & PIPING Distribution, New Laboratories , IPR
@ Gontrolval o 1 TEMPERATURE INDICATOR | o Prssomi Fea
ontrol valve /™7 : PZ: PRESSURIZER FLG. : Flanged connection i itle: Pipi i i
= Interface Pl PRESSURE INDIGATOR Drawing Title: Piping & Instrumentation Diagram For DNBCH
LI : LEVEL INDICATOR
Pressure . .
}] safety e Turbine Table: 03 FI : FLOW INDICATOR o PredBy: | MKR
Valve type flow Line Identification FT: FLOW TRANSMITTER Revd By: | MSH
t X GV : GATE VALVE
meter DNXXGGCXIK-XX GBV : GLOBE VALVE
PHE Process Code BFV : BUTTERFLY VALVE Status Draft | AppdBy: | DKG
ITER-IN CWS ~ss- Client's Pipe Material Code (CS & SS)|| vt Bt At Ve ] TS | Ref- Drawing
Scope Scope Line Size (DN) CV : CONTROL VALVE Sheet:1/1 IPR-CWS-DNBCH-PID
PRV PC : PRESSURE CONTROLLER
LP : LOW PRESURE Dwg. No.| IPR-CWS-DNBCH-PID | Rey No. 16




—@—Di\c@ ION SOURCE | [F=>1

_<>_.>$~.E G GRID

[><] Gate valve Gate valve
N Check valve (closed)

H‘gﬂ T strainer @ Motor

N Butterfly valve

Reducer /
[ Expander

% Ball valve

Centrifugal
Dec) b G Pump
o~ lobe valve
Nitrogen gas To Atmosphere N 9 Interface
% Control valve M Solenoid operated valve
Pressure
}1 safety Turbine
T Pz Valve type flow
Make-up water \V/ P . meter
TN NH > T
control the flow /\\ PHE
with level in PZ ﬁ USER ITER-IN CWS
S Scope
Note 1 PRV cope$ P
M Solenoid operated valve
NO
@ Note:
— N 1. Horozontal centrifugal pumps/In-line vertical pumps: 2 nos.
1W+1S)
Ho - (
ﬁ 2. Water polishing unit: common for all with multiple stream
Note 1 considering 50 m3/hr. as capacity of WPU Plant.
From HRS Bypass Line 3. Wetted materials of construction of client's mettalic component
18, is primarily stainless steel except secondary and tertiary loops.
\V/ 1. Design shall be made considering staggered operation
A 17 @ of systems.
To HRS TAY . | WPU 5. * Value may change according to finalization of design
| Now 3 Title: Process Flow Diagram For DNBHP, New Laboratories, IPR
ote
PHE-DNBHP Pre'd By: | Rakesh Ranjan
(1.68 MW) IPR
Che'd By: | Rakesh Ranjan
Status Draft | RevidBy: | MSH
B Near to system downstream Sheet:1/1 | NTS App'd By: | Dinesh Gupta
Dwg. No. |II-CWS-PFD-DNBHP Rev No. 11
Stream No. 10 11 |12 13 14 15 16 17 18
Flow Rate (Kg/S) 33" | 13 13 175117.5]30.3 | 05 05 | 33"
Pressure (MPa) 24 122 02| 22 |02 ]02 |NA | NA |O.15
Temp.° C 35* | 35* [55.92| 35* |47.83|51.16| 35* | 35* | 35*
Heat Load (MW) NA 096 [0.96 [0.72 | 0.72 | NA | NA | NA | NA




2N
R
Nitrogen gas To AlmospFere
from supply tank
BV-401

BV-404

PUMP FLOWRATE
33KG/S AND HEAD
2.4 MPA

Make-up water
%
>
L3
S
. PN
Re18
¢ : o1
FROM HRS R @ S Drain :
= DN80-ATN-UP
m BFV-402 DN150-A1N-UP BFV-405 CV-403
8 BFV-403

TO HRS

BFV-406

DN100-AIN-UP  BFV-416

dN-NLV-05LNa

i i —
i DN80-AIN-UP BFV-415

ION SOURCE >‘

BFV-4113

)

411

CV-404 DNSO-AIN-UP

‘ Drain Line to common sump ‘

DN25-A1N-UP

MO-VIV-05INa
@ y
N
A

BFV-404

DN25-A1N-UP

dN-NLv-0SING

Note:

1. Centrifugal pumps: 2 nos. (1 working + 1 standby)

2. Water polishing unit: common for all CWS loops with multiple stream
provided by the purchaser

3. Drains have to be provided at the lowest point and vents to be
provided at the highest point on cooling network.

4. All drains shall be connected to the common drain pipe to sump.

5. Drain connection after isolation valves shall be of flexible hose.

6. For the connection of all instruments with Pipes or equipments
Refer Hook-up Drawing.

7. Clients need to ensure their own bypass arrangement for the
individual system with globe valve.

8. All the vents line shall be of funnel type and shall be connected with
common line to the common drain line to sump.

9. For the hydro test completion, in the absence of clients, contractor
has to arrange temporary arrangement for the completion of HT
and make available all the necessary items at site at their own for HT.

10. Nitrogen venting should be routed to the outside of the building
at appropriate height for safe disposal .

11. Drain locations marking in this drawing are only indicative, final
location shall be provided only after finalization of routing.

12. Scope Legend

CWS Scope $ Client's Scope

13. *Values may change according to finalization of design

Water Polishing Unit (1W+1S)
GBV-401 GV-403 DN8O-ATN-UP
o Note 2
g N
~— 3 A %N
Drain Line >
2 2 ) N
I 7 ¥
DN150-A1N-UP
PHE-DNBHP |PRIMARY _ [SECONDARY
SERVICE DM WATER | SW WATER
TEMP.IN (°C) (537) (32)
TEMP.OUT(°’C) | (35) (50%)
FLOW RATE 31 (34%)
(Kgls)
Table: 01 Table: 02 Table: 04
Gate valve - —
> ((ifct:e‘;a)'ve O Efg:rfs;r/ Line Identification TG : TEMPERATURE GAUGE PP : PRESSURE POINT
M check valve Sl val DNXXX-XXX-XX PG : PRESSURE GAUGE TS : T-TYPE STRAINER
all valve . YS : Y-TYPE STRAINER
H—v‘ Y strainer Process Code LG : LEVEL GAUGE M : MOTOR
N Solenoid operated valve E'lpe gﬂaterbarl\‘Code (CS &8SS) DO : DISSOLVE OXYGEN METER VFD : VARIABLE DRIVE FREQUENCY
De | Butterfly valve M Three way ine Size (DN) CM: CONDUCTIVITY METER HRS : HEAT REJECTION SYSTEM
@ otor valve TT : TEMPERATURE TRANSMITTER T:TURBINE TYPE FLOW METER Sheet Title: DNBHP PUMP, PHE & PIPING Distribution, New Laboratories , IPR
D] Globe valve PT : PRESSURE TRANSMITTER FC : FLOW CONTROLLER
; Flexible Hose LT : LEVEL TRANSMITTER LG : LEVEL CONTROLLER h ) . N ’
@ e”"'fuga‘ X Table: 03 EY EMPERATUEE INDICATOR PC : PRESSURE CONTROLLER Drawing Title: Piping & Instrumentation Diagram For DNBHP
ump DNB : DINGNOSTIC NEUTRAL BEAM
Control valve /=4, = Interface Process Code PI: PRESSURE INDICATOR LP - LOW PRESURE
- LI : LEVEL INDICATOR : Pre'd By:
Ultra pure water = UP re'd By: | MKR
Pressure . F1: FLOW INDICATOR PZ: PRESSURIZER IPR
; safety e Turbine Chilled water = CH FT: FLOW TRANSMITTER BLC : BEAM LINE COMPONENTS Revd By: | MSH
valve type flow oT SR wator = CT GBY | GLOBE WALVE
ter f - Status Draft | App'dBy: | DKG
mef Nitrogen = N2 BFV : BUTTERFLY VALVE pp'd By:
PHE iminerali = NRV : NON-RETURN VALVE -
- Dimineralized water = DM BLY - BALANGING VALVE Sheet11 | NTS Ref. Drawing
ITER-IN CWS Client's CV : CONTROL VALVE : IPR-CWS-DNBHP-PID
Scope Scope
PRV Dwg. No. | IPR-CWS-DNBHP-PID | Ry No. 16




<] Gate valve Gate valve Reducer /
™A Check valve (closed) 3 Expander
Ball valve
T T steiner -
M Solenoid operated valve
[N | Butterfly valve @ Motor
— Globe valve
g To Atmosphere % Centrifugal
Pump
Control valve E Interface
Pressure
WIN SOURCH] 16 }1 safety Turbine
W Valve type flow
Make-up water - meter
® e =
cg{\htr‘o\ tf}g ll;; VAY USER ITER-IN CWS
with level in N —1 RGRN
Scope Scope
X NO Note 1
Note:
1. Horozontal centrifugal pumps/In-line vertical pumps: 2 nos.
—o N (w+1s)
—_ 2. Water polishing unit: common for all with multiple stream
%{ t considering 50 m3/hr. or 10% of total flow whichever is higher
Note 1 as capacity of WPU Plant.
ote 3. Wetted materials of construction of client's mettalic component
FROM HRS Bypass Line is primarily stainless steel except secondary and tertiary loops.
\W @ @ 4. Design shall be made considering staggered operation
AV4 of systems.
s A N G
J< 7\ | 5. Value may change according to finalization of design
et WPU
| Title: Process Flow Diagram For DNBLP, New Laboratories, IPR
Note 2
PHE-DNBLP Pre'd By: | Rakesh Ranjan
(2.62 MW) IPR
PRV Che'd By: | Rakesh Ranjan
P Status Draft Rev'd By: | MSH
% Sheet:1/1 NTS App'd By: | Dinesh Gupta
RETURN PRESSURE REDUCE TO 2 BAR
Dwg. No. | I-CWS-PFD-DNBLP | Ry No. 11
Stream No. 10 11 12 13 14 15 16 17 18 19 |20
Flow Rate (Kg/S) 70" | 51 51 02 02 | 136|136 | 51 6.4 | 6.4 |70
Pressure (MPa) 18 |16 |02 | 16 |02 |16 |02 |02 |04 |04 [0.15
Temp. ° C 35" | 35* [47.08| 35" [43.98 | 35* [50.30 |47.7 | 35* | 35* [35*
Heat Load (MW) NA [1.92 |1.92 | 0.05 [0.05 |0.70 |0.70 [ NA NA | NA | NA




Note:

1. Centrifugal pumps: 2 nos. (1 working + 1 standby)
2. Water polishing unit: common for all CWS loops with multiple stream
provided by the purchaser

=] %N
Nitrogen gas PUMP FLOWRATE z @ 5 DS 3. Drains have to be provided at the lowest point and vents to be
fi Bv-304 70KG/S AND HEAD 5 ) ) ‘ ‘
rom supply tank 1.7 MPA 38 ‘ % @ provided at the highest point on cooling network.
To Atmosphere - ; DUCT LINER ED‘ oBva " 4. All drains shall be connected to the common drain pipe to sump.
’7 —‘ '% 5. Drain connection after isolation valves shall be of flexible hose.
RV DN25. ‘% @ 6. For the connection of all instruments with Pipes or equipments
o ?
o BY ‘5 _ X Refer Hook-up Drawing.
i A . .
Make-up water @ DN80-ATN- DNBO -A1N-UP @ 7. Clients need to ensure their own bypass arrangement for the
. BFV301 52 GBV 3 27 S individual system with globe valve.
BFv-307 1501 05 | & cv-304 DNBO-ATN-UP BFV 36 21| 8. Allthe vents line shall be of funnel type and shall be connected with
DN50-A1N-UP ‘ BYV-313 BV-315 common line to the common drain line to sump.
‘ DN25-ATN-UP ‘ Drain Line to common sump 9. For the hydro test completion, in the absence of clients, contractor
DDNZ -ATN-UP ) m DN25-AN-UP has to arrange temporary arrangement for the completion of HT
‘ ‘ Z Drain Y] and make available all the necessary items at site at their own for HT.
S BV-310 Bv-314 49 10. Nitrogen venting should be routed to the outside of the building
= at appropriate height for safe disposal .
| = 206 ‘ o M e pprop! g p
g %BFV-SOS TS-02 % ga 11. Drain locations marking in this drawing are only indicative, final
]
] DN200-A1N-UP ‘ ..; location shall be provided only after finalization of routing.
T > =}
E ] 3 Z
T Q o 12. Scope Legend
- 2 g
DN200-ATR-UP DN100-ATN-UP BFV-309 310 DN100-A1N-UP 2 CWS Scope Client's Scope
CV- 303 c
BFV-303 ®
13. *Values may change according to finalization of design
Water Polishing Unit (1W+1S)
GBV-301 GV-303  DN8O0-ATN-UP
o Note 2
z
g N
Drain Line > k‘ m
z 6D o N
T Pl eooe
X S E DN200-A1N-UP
PHE-DNBLP | PRIMARY SECONDARY
SERVICE DM WATER | SW WATER
TEMP.IN (°C) (43%) (32)
TEMP.OUT(°C) | (35) (41
FLOW RATE . "
(Kgls) (66*) (66%)
Table: 01
Table: 02 Table: 04
Gate valve - —
m posi O Bxpaner Line |dentification TG : TEMPERATURE GAUGE PP : PRESSURE POINT
Check valve & - .
Ball valve PRGN PG : PRESSURE GAUGE FC : FLOW CONTROLLER
H—v‘ Y strainer Process Code LG : LEVEL GAUGE LC : LEVEL CONTROLLER
D] Solenoid operated valve Pipe Material Code (CS & SS)|| pq . piSSOLVE OXYGEN METER PC : PRESSURE CONTROLLER
Buterfly valve Three way Line Size (DN) CM - CONDUCTIVITY METER DNB : DINGNOSTIC NEUTRAL BEAM
M @ Motor valve T -AT TURE TRANSMITTER LP : LOW PRESURE Sheet Title: DNBLP PUMP, PHE & PIPING Distribution, New Laboratories, IPR
De( Globe valve SRV PZ : PRESSURIZER
. PT : PRESSURE TRANSMITTER .
Centrifugal Flexible Hose Table: 03 BLC : BEAM LINE COMPONENTS o ) )
@ Contrlval ump g LT : LEVEL TRANSMITTER TS+ T-TYPE STRAINER Drawing Title: Piping & Instrumentation Diagram For DNBLP
ontrolvalve  /~7\, [F—> Interface Process Code Tl : TEMPERATURE INDICATOR YS : Y-TYPE STRAINER
Ult‘ra pure water = UP Pl : PRESSURE INDICATOR M : MOTOR Pre'd By: MKR
Pressure ) Chilled water = CH LI : LEVEL INDICATOR VFD : VARIABLE DRIVE FREQUENCY IPR RevdBy: | MsH
% safety Turbine Soft water = SW FI : FLOW INDICATOR HRS : HEAT REJECTION SYSTEM y:
Valve type flow CT SIR water = CT FT: FLOW TRANSMITTER T: TURBINE TYPE FLOW METER DKG
meter Nitrogen = N2 GV : GATE VALVE Status Draft App'd By:
PHE Dimineralized water = DM GBV | GLOBE VALVE s Ref. Drawing
g ient! BFV : BUTTERFLY VALVE Sheet: 1/1 PR.CWS DNBLP-PID
gg)’:e"“ cws ggi:‘: NRV : NON-RETURN VALVE
BLV : BALANCING VALVE
PRV CV: CONTROL VALVE Dwg. No. | IPR-CWS-DNBLP-PID | Rey No. 1.6
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Note:
1. Centrifugal pumps: 2 nos. (1 working + 1 standby)
2. Centrifugal pumps: 4 nos. (3 working + 1 standby)
3. Drains have to be provided at the lowest point and vents to be
provided at the highest point on cooling network.
4. Chilled water overflow and drain line to main drain header.
5. Al drains shall be connected to the common drain pipe to sump.
6. Drain connection after isolation valves shall be of flexible hose.
7. For the connection of all instruments with Pipes or equipments
Refer Hook-up Drawing.
8. Clients need to ensure their own bypass arrangement for the
individual system with globe valve.
9. All the vents line shall be of funnel type and shall be connected with
common line to the common drain line to sump.
10. For hydro test completion, in the absence of clients, contractor
has to arrange temporary arrangement for the completion of HT
& make available all the necessary items at site at their own for HT.
11. Nitrogen venting should be routed to the outside of the building
at appropriate height for safe disposal .
12. Drain locations marking in this drawing are only indicative, final
location shall be provided only after finalization of routing
13. Water Cooled Chillers Two nos. (one working and one stanby)
14. PHE primary & secondray side process spefication are provided.
15. *Values may change according to finalization of design

Table: 01

Tine Identification
DNXXX-XXX-XX

LProcess Code
Pipe Material Code (CS & SS)
Line Size (DN)

Table: 02

Process Code

Uitra pure water = UP ~ Soft water = SW
Chilled water=CH  CT S/R water = CT
Dimineralized water = DM _Nitrogen = N2

Table: 03
D Gate valve @ Motor — Flexible Hose}
MNCheck va\ve Centrifugal = Interface

MButterfly valve . PUMP
Globe valve O Reducer / Expander

= Thermal Insulation
Control valve,
Turbine type flow meter
X Ball valve

% Three way valve
Pressure
safety Valve

Y type strainer

PHE

Balancing Valve

Table: 04

TEMPERATURE GAUGE
PG : PRESSURE GAUGE
LEVEL GAUGE
DO : DISSOLVE OXYGEN METER
CM : CONDUCTIVITY METER
TT : TEMPERATURE TRANSMITTER
PT : PRESSURE TRANSMITTER
LT : LEVEL TRANSMITTER
TI: TEMPERATURE INDICATOR
Pl : PRESSURE INDICATOR
LI : LEVEL INDICATOR
FI: FLOW INDICATOR
FT: FLOW TRANSMITTER
GV : GATE VALVE
GBV : GLOBE VALVE
BFV : BUTTERFLY VALVE
NRV : NON-RETURN VALVE

BLV : BALANCING VALVE
CV: CONTROL VALVE
PP : PRESSURE POINT

TS : T-TYPE STRAINER

YS : Y-TYPE STRAINER
M:MOTOR

HRS : HEAT REJECTION SYSTEM
T: TURBINE TYPE FLOW METER
FC : FLOW CONTROLLER

LC : LEVEL CONTROLLER

PC : PRESSURE CONTROLLER
LP: LOW PRESURE

PZ: PRESSURIZER

NC : Normally Closed

Sheet Title: Chiller, Chiller water tank, Chilled water Pump & PHEs

Drawing Title: Piping & Instrumentation Diagram For HRS Loop

PR PredBy: | MKR
RevdBy: | MSH
Staws |Draft_| App'd By: | DKG
Sheet: W/WINTS Ref. Drawing : I IPR-HRS-PID
Dwg. No. IPR-HRS-PID___| RevNo. | 14




@ <] Gate valve Gate valve Reducer /
- losed! [ Expander
— €> e — ™ Check valve (closed) P
TO CONDENSOR
= = &ﬂ Ball valve
| I T strainer )
Note 1 TO ICECRH Balancing
Valve
= e Butterfly valve @ Motor
@ Do Globe valve F=> nterface
o o @ FROM-ICECRH ~ Centrifugal
Fg‘ = % Control valve Pump
Note 1 PHE-ICECRH Pressure
TO DNBLP % safety Turbine
D= = Valve type flow
\/ T meter
——Heh X PHE
— e o FROM-DNBLP Y
15 —<1 USER —ajo- ITER-IN CWS
Note 2 Scope ¢ Scope
PHE-DNBLP
®
FROM CONDENSOR N NHeH TO DNBHP 1. Back pull out pumps 2 nos (1 working + 1 standby)
16
—N—"%"‘D_’ 2. Back pull out pumps 4 nos (3 working + 1 standby)
\@, Note 2 FROM DNBHP 3. Water polishing unit: common for all with multiple stream
considering 50 m3/hr. as capacity of WPU Plant.
4. Wetted materials of construction of client's mettalic component
— N H PHE-DNBHP is primarily stainless steel except secondary and tertiary loops.
—ed— - 5. Design shall be made considering staggered operation
of systems.
Note 2 1 6. * Values may change according to finalization of design
Make-up water CT-01 — — N
Multi cell 01,02,03,0 _N—‘@Hj_’ Title: Process Flow Diagram For HRS, New Laboratories, IPR
Pre'd By Rakesh Ranjan
£ Note 2 IPR
Che'd By: |Rakesh Ranjan
< 18
BLOW DOWN Status Draft Rev'd By: [MSH
Sheet: 1/1 NTS App'd By: |Dinesh Gupta
Dwg.No. | I-CWS-PFD-HRS Rev No. 11
Stream No. 10 11 12 13 14 15 16 17 18 19 20| 2122 |23 |24
Flow Rate (Kg/S) 240" |240* | 136* | 136* | 66* | 66* | 34" [ 34* | 240" | 56" | 56" |292*|240" | 56" |292
Pressure (MPa) 0.5* |0.5* |05 | 035 |05 |0.35 |0.5* |0.35 | 0.2 | 0.4 |0.4|0.2]0.150.35p.15
Temp.°C 32 | 32 |53 [35° [ 43 |35 [ 53 [35° | 45 [ 32 [ 32 32 45 B75]a5
Heat Load (MW) 15 NA 9 9 2 2 26 | 26 | NA |1.36 |1.39 15 | NA [NA |15
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DN200-A1N-UP
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Note:

1. Centrifugal pumps: 2 nos. (1 working + 1 standby)

2. Water polishing unit: common for all CWS loops with multiple stream
provided by the purchaser

3. Drains have to be provided at the lowest point and vents to be
provided at the highest point on cooling network.

4. All drains shall be connected to the common drain pipe to sump.

5. Drain connection after isolation valves shall be of flexible hose.

6. For the connection of all instruments with Pipes or equipments
Refer Hook-up Drawing.

7. Clients need to ensure their own bypass arrangement for the

GBV-201

dN-N1V-05ZNa

Bﬁ\‘jﬂi

POWER SUPPLY >‘

@,

system with globe valve.

8. All the vents line shall be of funnel type and shall be connected with
common line to the common drain line to sump.

9. For the hydro test completion in the absence of clients, contractor
has to arrange temporary arrangement for the completion of HT

‘ GBV-202

DN150 A1TN-! Up; and make available all the necessary items at site at their own for HT.

Cv-204 DN8O-AIN-UP

Pe
BFV-216
BV-213

10. Nitrogen venting should be routed to the outside of the building
at appropriate height for safe disposal .

BFV-215

H—v\v

De Glo!

strainer
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be valve

; Control valve

PHE

k
X

D-ﬂ Solenoid operated valve

® Motor
'
Pump

entrifugal
LN
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safety
Valve

¥

ITER-IN CWS
Scope

= Interface

Process Code
Pipe Materg\ g:ode (CS &SS)

Three way Line Size (DN

valve

Flexible Hose

Table: 03
Process Code
Ultra pure water = UP
Turbine Chilled water = CH
type flow Soft water = SW
meter CT S/R water = CT
Nitrogen = N2
Dimineralized water = DM
Client's
Scope

TT : TEMPERATURE TRANSMITTER
PT : PRESSURE TRANSMITTER

LT : LEVEL TRANSMITTER

Tl : TEMPERATURE INDICATOR

Pl : PRESSURE INDICATOR
TG : TEMPERATURE GAUGE

PC : PRESSURE CONTROLLER

BFV : BUTTERFLY VALVE
NRV : NON-RETURN VALVE
BLV : BALANCING VALVE

BLC : BEAM LINE COMPONENTS
DNB : DINGNOSTIC NEUTRAL BEAM
VFD : VARIABLE DRIVE FREQUENCY

HRS : HEAT REJECTION SYSTEM
T: TURBINE TYPE FLOW METER

> Bv-212 ‘ Drain Line to common sump ‘ 11. Drain locations marking in this drawing are only indicative, final
> DN25-A1N-UP DN25-A1N-UP " . P "
z — locati hall b ded only after finalizati f routing.
% BFV210 @—[ jocation shai € provided only after finalization of routing.
DN250-A1N- F DN150-A1 “BFv.209  CV-203 DN150-ATN-UP | Q N 12. Scope Legend
S > CWS Scope Client's Scope
! GV-206 A -Ie) a;
. . o z
E Water Polishing Unit (1W+1S) N k‘
GBV-205 )f g 13. *Values may change according to finalization of design
o Note 2 = N
z > o
5 o g
Drain Line )‘c, m = E
z c
c o
PHE-ICECRH | PRIMARY 'SECONDARY
SERVICE DM WATER | SW WATER
TEMP.IN (°C) (53*) (32)
TEMP.OUT(°’C) | (35) (52%)
FLOW RATE (136%) DN250-A1N-UP
(Kgls) (120*)
Table: 01 Table: 04
Table: 02
P<] Gatevalve Gate valve Reducer / Trs oot
N Check valve (closed) D Expander ine ldentification DO : DISSOLVE OXYGEN METER PG : PRESSURE GAUGE
Ball valve DNXXX-XXX-XX CM : CONDUCTIVITY METER LG : LEVEL GAUGE

LI LEVEL INDICATOR
Fl: FLOW INDICATOR

LP : LOW PRESURE
PZ : PRESSURIZER
GV : GATE VALVE

Sheet Title: ICECRH PUMP, PHE & PIPING Distribution, New Laboratories , IPR

GBV : GLOBE VALVE
FC : FLOW CONTROLLER

Drawing Title: Piping & Instrumentation Diagram For ICECRH

LC : LEVEL CONTROLLER

M: MOTOR
CV: CONTROL VALVE

PP : PRESSURE POINT
TS : T-TYPE STRAINER
YS : Y-TYPE STRAINER

FT: FLOW TRANSMITTER

Pre'd By: MKR
IPR
Rev'd By: MSH
Status Draft | AppdBy: | DKG
Ref. Drawing
Sheet:1/1 | NTS | "\pR.CWS-ICECRH-PID
Dwg. No. | IPR-CWS-ICECRH-PID| Rey No. 16




Nitrogen gas
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A

Reducer /
3 Expander

E(l]:] Ball valve

Gate valve
(closed)

<] Gate valve
™' Check valve

‘%ﬂ T strainer

N Butterfly valve ® Motor
D& Globe valve
. F— Interface
Centrifugal
Pump

@ Control valve /N
P Solencid operated valve

NO=Normaly Open
NC=Normaly Closed

Pressure
E safety Turbine
Valve type flow
\V/ X meter
PZ @ X—| PHE
Make-up water o —D&E APC -PS Bji)—— A\ USER ITER-IN CWS
~ L S Scope
control the flow — e = 6 PRV cope $ P
with level in PZ /N
Note 1 Note:
NO @ 1. Back pull out pumps: 2 nos. (1 working + 1 standby)
2. Water polishing unit: common for all with multiple stream
1 considering 50 m3/hr. as capacity of WPU Plant.
_'\‘\‘—‘ﬁ {7 6 3. Wetted materials of construction of client's mettalic component
N is primarily stainless steel except secondary and tertiary loops.
Note 4. Design shall be made considering staggered operation
From HRS of systems.
\\W 0 Bypass line @ 5. Please refer Table no. 1 for ICRH Syatem operation parameters
Y/ 49 @ 6. Please refer Table no. 2 for ECRH Syatem operation parameters|
To HRS ,A\ | 7. Values may change according to finalization of design
e WPU - -
| Title: Process Flow Diagram For ICECRH,New Laboratories, IPR
PHE-ICECRH Note 2 Pre'd By: | Rakesh Ranjan
PRV IPR
(9.0 MW) Che'd By: | Rakesh Ranjan
Status Draft Rev'd By: | MSH
/;\ RETURN PRESSURE REDUCE TO 2 BAR
J Sheet1/1 | NTS | App'd By: | Dinesh Gupta
Dwg. No. [I-CWS-PFD-ICECRH|  Rev No. 1.1
Table No. 1 (ICRH) Table No. 2 (ECRH)
Stream No. 10 11 12 13 14 15 16 17 18 19 20 21|22 Stream No. 10 11 12 13 14 15 16 17 18 19 20 | 21)] 22
Flow Rate (Kg/S) [125*| 80 80 00 00 07 07 87 09 09 |125* p.67 |6.67 Flow Rate (Kg/S) [125*| 00 00 75 75 10 10 85 09 09 | 125* B.67 |6.67
Pressure (MPa) |08 | 07 |01 |NA | NA | 07 |055[02 | NA | NA |0.15 0.7 | 0.2 Pressure (MPa) 08| NA| NA |07 | 02 | 07 ]055]| 02| NA | NA|0.150.7]0.2
Temp.°C 35 | 35* |58.12|35* | NA [35* [45.24|57.15( 35+ | 35" | 35* |35 | 42 Temp.°C 35*| 35| NA | 35* | 50.3 | 35" |47.09]| 59.5 | 35* | 35" | 35* |35* [ 42
Heat Load (MW) | NA |7.74 | 7.74 | NA NA 03 |03 NA | NA NA | NA |NA | NA Heat Load (MW) |NA | NA NA [ 45 | 45 05 | 0.5 NA NA NA | NA [NA [ NA




Nitrogen gas
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[><] Gate valve LZ Ball valve Reducer /
™ Check valve (closed) [ Expander
= Ball valve
I I T strainer [=> nterface &ﬁ
Balancing
Valve
e | Butterfly valve Motor Motorized
butterfly
Globe valve
bed va valve
entrifuga\ Gate valve
Control valve < Pump (closed)
M Solenoid operated valve Pressure
; safety
Heat load Valve
Equipment Pressure
\ / PHE Reducing
V Pressure Valve
A safety
7\
Valve
USER ITER-IN CWS
Scope $ Scope
Note:

1. Horozontal centrifugal pumps: 2 nos. (1 working + 1 standby)
2. Water polishing unit: common for all with multiple stream
considering 50 m3/hr. as capacity of WPU Plant.
3. Wetted materials of construction of client's mettalic component
is primarily stainless steel except secondary and tertiary loops.
4. Design shall be made considering staggered operation
of systems.

5. * TABLE Parameters Values may change according to finalizal
of design

P2 ™
Make-up water
= CL
EH
with level in PZ /N
Note
® [eoo Pt =
NO
_ = \ <
_N_‘Fg* = 6 ><—HF=> [rraLas
AN
From HRS
= 3 [Lepe Divsion ] (=
\V/
N 7
ToHRS /¢ |
et WPU
Note 2
PHE-IPRCH
(1.033 MW*)
a4
Stream No. 10 11 12 13 14 15 16 17 |18 19 20 [21 |22 |23 |24 |25 | 26 |27 |28 | 29 | 30
Flow Rate (Kg/S) 217 | 2 2 18 18 | 4 4 4 4 3 |3 |19 19 |NA|NA[16.2]1.6 |1.6 | 21*
Pressure (MPa) 06 | 05 |03 05 |04 |03 |025]04 |02 05 |04 |0.4]03 | NAINA|O.2 0.4 |0.2 |0.15
Temp.° C 20* | 20* 24 20* 20 | 20* 28 | 20* 23 | 20* | 35| 18] 26 | NA [NA|30.6/22 |22 |22
Heat Load (MW) NA ]0.06 |0.06 | 0.3 0.3 |0.33 [0.33 |0.036 [0.036 |0.25 [0.25[0.19]/0.19| NA [NA|22 | NA [ NA |NA

Title: Process Flow Diagram For IPR Users, New Laboratories, IPR
Pre'd By:
IPR MKR
Che'd By: RRN
Status Draft Rev'd By: MSH
Sheet:1/1| NTS App'd By: DKG
Dwg. No. | II-CWS-PFD-IPRCH Rev No. 12




2N
%]

Nitrogen gas
from supply tank

BV-601
X

FROM HRS

Drain Line

o1

& Atmospher
)

S
<
>
o

BV-61

WA-NIV-0SNd

BFV-605 TS-01

DN150-A1 N»%

PUMP FLOWRATE
21KG/S AND HEAD
0.6 MPA

iiii_‘

0 Drain Line

NRV-603 @:
%} BFV4607 ‘
i

BFV-608 CVo603
DN80-ATN-DM

DN80-A1N-DM BFV-609

water polishing unit (1W+1S)

ING-NLV-05INO

DNB80-A1N-DI

Note 2
N
Y]

i

o
=z
g
IS 2
z g
) >
< [D50-ATN-DM 2
BFV-615 z
4
X
’ DN1DO—A1N—DM
GBV-603 AN
(%]
g | ©
&L ED‘ N100 AIN-DM
Z GBV602  prv.g20 4

BFV-611

Wa-VIVv-0SINa

Pl
V604 DNBO-ATN-DM

DN25-A1N-DM-Drain Line

Note:

1. Centrifugal pumps: 2 nos. (1 working + 1 standby)

2. Water polishing unit: common for all CWS loops with multiple stream

provided by the purchaser

3. Drains have to be provided at the lowest point and vents to be
provided at the highest point on cooling network.

4. All drains shall be connected to the common drain pipe to sump.

5. Drain connection after isolation valves shall be of flexible hose.

6. For the connection of all instruments with Pipes or equipments
Refer Hook-up Drawing.

7. Clients need to ensure their own bypass arrangement for the

individual system with globe valve.

8. All the vents line shall be of funnel type and shall be connected with

common line to the common drain line to sump.

9. For the hydro test completion, in the absence of clients, contractor
has to arrange temporary arrangement for the completion of HT and
make available all the necessary items at site at their own for HT.

10. Nitrogen venting should be routed to the outside of the building

at appropriate height for safe disposal .

11. Drain locations marking in this drawing are only indicative, final
location shall be provided only after finalization of routing.

12. Scope Legend
CWS Scope

Client's Scope

Revision History:

3. *Values may change according to finalization of design
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e ] Butterfly valve ® Motor

D& Globe valve
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X
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safety
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Scope
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&G Ball valve

<] Solenoid operated valve
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valve

Flexible Hose

= Interface

Turblne
type flow
meter

Client's
Scope

DNXXX-XXX-XX

Process Code
Pipe Material Code (CS & SS)
Line Size (DN)

Note: A1A FOR CS & A1N FOR SS)

Table: 03

Process Code
Ultra pure water = UP
Chilled water = CH

Soft water = SW

Cooling water = CW
Nitrogen = N2
Dimineralized water = DM

PT : PRESSURE TRANSMITTER
Tl : TEMPERATURE INDICATOR
Pl : PRESSURE INDICATOR
LI : LEVEL INDICATOR

TG : TEMPERATURE GAUGE
PG : PRESSURE GAUGE
FT: FLOW TRANSMITTER

DO : DISSOLVE OXYGEN METER

NRV : NON-RETURN VALVE
BLV : BALANCING VALVE
CV: CONTROL VALVE

PC : PRESSURE CONTROLLER
DNB : DINGNOSTIC NEUTRAL BEAM
BLC : BEAM LINE COMPONENTS

VFD : VARIABLE DRIVE FREQUENCY
HRS : HEAT REJECTION SYSTEM
T:TURBINE TYPE FLOW METER

FC : FLOW CONTROLLER
LC : LEVEL CONTROLLER
PZ : PRESSURIZER

LP : LOW PRESURE

FI': FLOW INDICATOR
LT : LEVEL TRANSMITTER
GV : GATE VALVE
GBV  GLOBE VALVE
BFV : BUTTERFLY VALVE
CM : CONDUCTIVITY METER
LG : LEVEL GAUGE
PP : PRESSURE POINT
TS : T-TYPE STRAINER
YS : Y-TYPE STRAINER
M : MOTOR

o
=
(4]
@
2
DN25-A1N-DM Drain Line =
g
PHE-PRCH |PRIMARY _[SECONDARY =
SERVICE DM WATER | SW WATER
TEMPIN (C) | (32) 14
TEMP.OUT('C) | (20) (19)
FLOW RATE 20 ey DN150-A1N-DM
(Kgls)
Table: 01 Table: 04
D> Gate valve Gate valve Reducer / Tal?le: 02 ___
N Check valve (closed) D Expander Line Identification TT: TEMPERATURE TRANSMITTER

Sheet Title: IPRCH PUMP, PHE & PIPING Distribution, New Laboratories, IPR

Drawing Title: Piping & Instrumentation Diagram For IPRCH

Pre'd By: | MKR
IPR
Revid By: | MSH
Status Draft App'd By: DkG
Ref. Drawing
Sheet:1/1 | NTS IPR-CWS-IPRCH-PID
Dwg. No. | IPR-CWS-IPRCH-PID | poy N, 16




Proposed Electrical SLD for CWS, New laboratories, IPR
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NOTE:
Multifunction Meter A) Please note this drawing is proposed/tentative SLD as per system requirement.
Refer tender specifications and SOQ for more detail
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Please note this drawing is proposed/tentative SLD as per system requirement.
Refer tender specifications and SOQ for more detail

ASS’Y GROUP:

ITER-INDIA

INSTITUTE FOR PLASMA RESEARCH

IIIS.
SCALE NOT IN SCALE TITLE:
oreraren 3vMGC @6’ ELECTRICAL SLD FOR CWS, NEW LABORATORIES, IPR
REVIEWD BY| DP REF DRG NO: ITER-INDIA/CWS/ELE/01 REV:1.2
apprOVED BY| SN DRG.NO | ITER-INDIA/CWS/ELE/01L aSH&_ETg

D




	Chilled Water Loop-PFD_REV_1.2-Model
	Chilled Water Loop-PID_REV_1.6-Model
	DNBCH_PFD_1.1-Sheet1
	DNBCH_REV_1.6-Model
	DNBHP_PFD_REV_1.1-Sheet1
	DNBHP_REV_1.6-Model
	DNBLP_PFD_REV_1.1-Sheet1
	DNBLP_REV_1.6-Model
	HRS-Loop_PID_REV-1.4-Model
	HRS-PFD_REV_1.1-Sheet1
	ICECRH_REV_1.6-Model
	ICRH&ECRH-Model
	IPRCH_PFD_REV_1.2-Model
	IPRCH_REV_1.6-Model
	SLD_CWS new laborateries_REV 1.2
	SLD_CWS new laborateries electrical Model Page 1 15 12 2020 REV 1.2
	SLD_CWS new laborateries electrical Model Page 2 15 12 2020 REV 1.2


