System Architecture of Hydrogen Cooling System
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ANNUXURE I o
SCADA Tags b W[~ t=g
“HMI_Soft Tags-Ladder Diagram” Tory X L -1
A h e d '
- ) [PW »\.f’.
- i p_._l_\w\ =
Inst. o . Signal Calibrated . | 1
Range onncction igna alibratedas | Note Set Resditig
Tag No. Servies Ooﬁwoso Am__ew ) To/ (Module & Slot | (Tag Typey | POmt | under actual
Calibrated From I \ P O \ P zo.v , W SP Conditions
Range) |
1183B Level Indicator of I %..W%% w At . . Device Tag, m SW _ _
£<109 Tank T-83B (HMI) mm) ® HMI Local:8:1.ChOData | (Controller) | ﬂ
LI83C Level Indicator of I A%..q_%% “\.mm At . . Device Tag, m SIW B
T Tank T-83C (HMI) mm) HMI Local:8:[.Ch2Data | (Controller)
Pressure Indicator of I o At Device Tag, | SW
s argon Vaporizer | (EMI) | 2 10%% | gvi | 77| 7 | Local:8:1.ChdData | (Conmolier) | T
Temperature _
TIS3A 1 Indicator of I 0-100% At . L Device Tag, SIW _ o
- Reservoir Tank T- (HMI) (0-100° C) HMI ,_K Local:12:1.Ch0Data 1 (Conroller) ﬂ w
83A %Q\f/@ L J
Temperature
TI83 1 Indicator of Argon I 0-100% At N . Device Tag, S/W _
- vaporizer Tank T- (HMI) (0-100°C) HMI Local:12:1.Ch1Data | (Conwoller)
83A
Flow Indicator of 0-100% :
I At Device Tag SIW
FI183 1 Argon vaporizer in (0-700 - aiie . > =
Existing unit EEHV Nm? hr) HMI Local:8:1.ChS5Data (Controller)
FI83 2 M_q_mm,ﬁwwmwow I om mwN\o At Device Tag, S/W -
" Proposed unit (HMI) N hr) HMI Local:8:1.Ch6Data | (Controller)
Pressure Indicator of I 0:700% At Device Tag, S/IW
PI83B T (0-40 S o Controll -
ank T-83B (HMI) Ke/em?) HMI Local:8:1.ChlData | (Controller)

Note: This Instrument List is the integral part of SCADA as fas as interfacing of Control Centre (HMI and main %22\0028.:@3 with RTUs is
concerned. Therefore this annuxure is important component of HCS. and required to convert simulated model into real-time process.



- c « »
PIS3C Pressure Indicator of I 0 Q_vmv%c\o At . . Device Tag, SIW .
Tank T-83C (HMI) Kg/em?) HMI Local:§:1.Ch3Data (Controller)
Acknowledge from . From _ . ACK .
RSV_ACK RSViewSE HMI HMI DIGITAL JNEZJ4 (Alarm Tag)
RSV _RESE . From RESET

T Reset to RSViewSE HMI - HMI -- - DIGITAL_IN[2].5 (Alarm Tzg) | —
Push button for Inlet From

mw WWW!M <md<® %Wwwl— mgﬂ s EgH - i - mg —
Push button for From

HS83B_2 Outlet valve UV83B-2 HMI - HMI - o - SIW -
Push button for Inlet From

HS83C 1 valve UV83C-1 HMI - HMI - S’W -
Push button for From

HS83C_2 Outlet valve UV83C-2 HMI - HMI g S .

Push button for .
Outlet valve UV833-1 . rom . . . . 5
H3833_1 of Heat Exchanger HMI HMI b
HEB33A
Push button for .
Outlet valve UV833-2 . 1om . o . /W .
H5833 2 of Heat Exchanger HMI HMI N
HER33A

out of scope from project work).

Note: This Instrument List is the integral part of SCADA as fas as interfacing of Control Centre (HMI and main server/Controller) with RTUs is
concerned. Therefore this annuxure is important component of HCS, and required to convert simulated model into real-time process.

Controller Tags (Required for Real Time only)

“Al MAP-Ladder Diagram”

o The card & slot number cited for reference only and exact to be mentioned after configuring RTU or IED (PLC based) Controller with field
sensors and HMI via RSViewSE. Ladder Logic design method is consider for programming of Hydrogen Cooling System (which is, presently

32



33

Tnst. o = kK T
— ‘ " _ m .
Range C,,_._Aar:s_. . Card & Slot ,, | Note Set Reading
Tag No. Service Soffip \ . To/ Signal no. Cms Mak | viodet | ¢ y Point under
onent | (Eneas/ | o . Sheet | e | | (Tag g St
e e o/p | ©FLO T [ OP ] contnen
Pressure of ] - ] o o | | 1
PT83_1 Heat T Wo\é ) Hm.am_ 0-40 | 4-20mA Lo £:1.Cha L mall
Exchanger giem 1e Kg/cm ata | | w
Pressure of 0-40 From 0-40 - Local:8:1.Ch1 | ,
PT83B Tank T-83B T WW\OEN Field Wm\oam 4-20 mA Data _ HW -
Pressure of 0-40 From 0-40 Local:8:1.Ch3 ., =
PTSIC | ragrssc | T | Kgjem? | Field | Kgom? | “20™A | paa | W | -
0-16000 ,
0-16000 mm _
.. Level of mm From Local:8:1.Ch0 . s
LT83B | 1k 7-83B T water Field water 4-20 mA Data D | il - |
column column ata "
0-16000 - 16000 1 mrwa ROS | =
Level of mm From ) Local:8:1.Ch2 Y EM | .n: -
LT83C | rakrgsc | | water | Field | o<l =20 Data Plant/ | ou | 301 | HW | —
column o Secti | NT
Flow at on m |
o 0700 | F 0-700 | |
Heat - rom . : Local:8:1.Ch5 ! N
FI83_1 Exchanger T Nm?/hr | Field Nm®/hr e Data =B _ "
of HE833A or “ u_
HES33B |
Flow at N\.@\yl\ )
e 0-700 | F 0-700 A
Heat N rom = _ Local:8:1.Ché HW _
FT83_ 2 Exchanger T Nm’/hr | Field Nm®/hr 20 me Data
of HE834A or
HE834B
A as fas as interfacing of Control Centre (HMI and main server/Controller) with RTUs is

Note: This Instrument List is the integral part of SCAD
concerned. Therefore this annuxure is important component o

f HCS, and required to convert simulated model into real-time process.

T v B |
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Inst. I J R i T 1 _
Connection Sipnal \ \ W Lo Readin
Tag No SarfiEe Compo | Range ,%M / & Card & Slotno. | Data | Ma | viea | Ot MMHH _:aﬁm
) nent (Enge./ From 1/ 2 (Of PLC) Sheet | ke | ¢ (Tag L Sp actual
Calibrated O/1 | , | Type) | S Conditions
Range) ﬁ | |
Temperature F ” | ,
TT83A _1 | of Reservoir T 0-100°C m.mwm 0-100°C | 420 mA | Local:12:1.ChOData H , . HW --
at HSU ,
Temperature , . |
of outlet of . - _ _
TT83_1 HIEaE T | 0-100°C | meory | 0-100°C | 420 mA | Local:12:1.Ch1Data HW | - |
- Exchanger Field ,
of HES33A or
HES33B
Position of
pressure T From
ZT83B_1 valve [Control | 0-100% | p.01g 0-100% | 4-20mA | Local:8:1.Ch7Data HW —
T<MWW|.— OW <&.,—<O
Tank T-83B
Position of _
pressure T From _ “
ZT83B 2 valve /Control | 0-100% Field 0-100% | 4-20 mA | Local:8:1.Ch8Data L HW | — .ﬁ
PV83B-2of | valve | | |
Position of alve < ﬁ
pressure T From "
N‘Hmwclﬂ valve /Control 0-100% Field 0-100% 4-20 mA Local:8:1.Ch9Data HW -
PV83C-1 of Valve
Tank T-83C
Position of .
pressure T From
ZT83C_2 |  valve /Control | 0-100% | piqq | 0-100% | 4-20mA | Local:8:1.Ch10Data H/W =
PV83C-2 of Valve
Tank T-83C

Note: This Instrument List is the integral part of SCADA as fas as interfacing of Control Centre (HM!I and main server/Controller) with RTUs is
concerned. Therefore this annuxure is important component of HCS, and required to convert simulated model into real-time process.



“PLC Soft Tags-Ladder Diagram”
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Inst. ) . . | Note | Readin
Range Connection Signal Card & | | ma‘u eading
o, | e | Come | R | O Socne | 21| v | 31| (7 | o |
° Calibrated |  FrOM I/Pp O/P (of PLC) | | P | SP | onditions
Range) | ﬂ ! |
Pressure _ _ “ |
oller of \ 0-1 Oog At v AV [ f
PIC83B 1 | TankT-83B | 1 (0-40 420mA | 0-100% e e || v 2.0 |
- at Low Controller Kg \oamv Controller ¢’ | | , |
Pressure ,, 7 ,_
Pressure & , _ﬂ
Indication 0-100% ._ r ,,
Controller of I/ At N .
PIC83B 2 Tank T-83B | Controller HAAOLON Controller 4-20mA | 0-100% - Data | SIW ‘ 31.5 _m
at High g/em”) . Shee | Rockw ,A | m
Wanmmﬁm tof ell | ,,
Tessure =
Indication 0-100% WMWH: >C.HOB ,* ”
Controller of 1/ At ect | ation o
WHOmwOlH Tank T-83C | Controller AOL_.ON Controller 4-20 mA 0-100% - ion S 2.0
at Low Kg/cm®)
Pressure
Pressure
Indication 0-100%
Controller of 1/ At a1 =
PIC83C 2 Tank T-83C | Controller AO-LON Controller 4-20mA | 0-100% - S/W 31.5
at High Kg/cm®)
Pressure

Note: This Instrument List is the integral part of SCADA as fas as interfacing of Control Centre (HMI and main server/Controller) with RTUs is

concerned. Therefore this annuxure is important component of HCS. and required to convert simulated model into real-time process.



“D] MAP-Ladder Diagram”

Inst. . Dat Note Set Reading
Comp Connection mmm:u_ Card & Slot no. a Mo (Tae Point under
_H, Z mﬂjwmoo O—.—GSﬁ MM”SNG ,H,O \ AO% mvmknv @T ZN—AQ del q.%.—u“» mm NOE&—
ag No. Engg. / § ) Conditions
A““_\m“n Calibrated From I/P O/P eet
Range) _
Inlet valve of H/W _
NmH\wwbr ~ IC Line from From . (Contr .
- - —- Local:3:1.Data.0 .
HSU of BV --- Field oller) |
AL IN[01.0 reservoir _
DIGITAL IN[0] T83A is Close |
Inlet valve of oW |
ZSHS83A 1 IC Line from From Local:3:1.Data.1 | (Contr | -
HSU of BV | = | Feld | ~ oller) |
DIGITAL_IN[0].1 Teservolr
T83A is Open , ,
Outlet valve of l W W ,.
Nmﬁmm\?lN IC Line from From Local:3:1.Data.2 _ Aﬁobd. | _ [
[0].2 nmmmow,mw. By B Field B < oller) | w
DIGITAL IN[O0]. G )
N[O T83A is Close N\ %/ z Rockw _ _
Outlet valve of - ell _ o~
ZSH83A 2 IC Line from From Local:3:I.Data.3 Autom
HSU of BV . - . (Conr | —
. Field ation oller)
DIGITAL_IN[0].3 reservolr
T83A is Open
ZSL.83A 3 ww
SIVL from BV . From . . Local:3:1.Data.4 (Contr _
DIGITAL IN[0].4 | HSUis Close Field oller)
ZSHR83A 3
SIVL from From 3: Hw
: BV . I . o Local:3:1.Data.5 (Contr .
DIGITAL _IN[0].5 | HSU s Open Field oller)
ZSL83B 1 Inlet valve of
et valve o H/W
Q1R ; From Local: 3:1.Data.6
DIGITAL IN[0].6 | 2K T-83Bis | IV - Field | — - (Contr | --
Close oller)

Note: This Instrument List is the integral part of SCADA as fas as interfacing of Control Centre (HMI and main server/Controller) with RTUs is
concerned. Therefore this annuxure is important component of HCS, and required to convert simulated model into real-time process.
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——————

Annunciation _ , _
of Heat m N |
Exchanger at A Al SwWo |
TALLS3_I_ANN | VeryHigh | (Control | == | convolier | = - | DIGITAL IN[1].16 | (Alarm |
(Hydrogen ler) omroTe _ Tag) |
Separation _ ,
Unit) 1 ] |
“AO_MAP-Ladder Diagram”
| Readi
Inst. . _ Note | Set |
C i - . ng
. . Comp Range omechon Signal Card & Slot no. Data | Mak | Mo | (Tag | Point | ypder
Tag No. BEIICe onent | (gngg/ o (of PLC) Sheet | e | & 43% SP | wnEw_
Calibrated From I/P O/P , g Conditi
Range) | | ons
Pressure ”
Indication E w ,ﬂ
PIC83B_1.0UT | Conmolierof | ™! | o.100% | At | " wnwwo Local:10:0.ChOData | | sw | 2.0 |
Tank T-83B _ | ‘
to field | | |
Pressure A ,
Indication V
PIC83B_2.0UT | Controller of | €™ | 0100% | . Af 0- | 420 | 110:0ChIData | Data | RO sw | 31.5
Tank T-83B er Controller | 100% mA o kwe
) ee
to field £ t 11
Pressure ° Aut |
Indication . At 0- 4-20 Ew_.uﬁ\m oma
PIC83C 1.0UT | Controller of 0-100% y Local:10:0.Ch2Data | ection | _. sSw | 2.0
Tank T-83C er Controller | 100% mA tion
to field
Pressure
Indication
PIC83C_2.0UT | Controllerof | €Ml | g.10095 |, AC 0- | 420 1| cal10:0.Ch3Data sw | 315
Tank T-83C er ontroller | 100% mA
to field

Note: This Instrument List is the integral part of SCADA as fas as interfacing of Control Centre (HMI and main server/Controller) with RTUs is
concerned. Therefore this annuxure is important component of HCS, and required to convert simulated model into real-time process.



“DO_MAP-Ladder Diagram”
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—

OO—:HV _SM-: C f P | Dat | Set | mﬂcm.:.::m
N onent | Range | oo Signal Card & Slot no. | Mo | (Tag | paing | under
Tag No. SERVISE onorr | e/ | oo ©OfPLC) | sh | M€ | g | 1ype) op | actal
> . X | ! R | C Xt
A<“—<ov Calibrated From I \ P 0 \ P " ecet | L SP | Conditons
Range) 1 | . ]
Digital O/P of Inlet . Open / ON/ o Li/ws »
UV83B_1 | yalve Tank T-83B R --- ToField | e OFF Local:6:0.Data.0 /W
Digital O/P of .
UVS83B 2 | Outlet Valve Tank R --- To Field Open./ ON./ Local:6:0.Data.4 H/W —_—
— T.83B Close OFF
1
_
Digital O/P of Inlet . Open/ | ON/ . _— .
UV83C_1 | vaive Tank T-83C R --- ToField | e OFF Local:6:0.Data.l H/W H
Digital O/P of _ | _
UV83C 2 | Outlet Valve Tank R --- To Field Openy. | ON7 Local:6:0.Data.2 Autom | HW -
= Close OFF . |
T-83C aon | |
Digital O/P of Heat ;. , ,
UYVS833 1 | Exchanger outlet R - To Field nm_wmn\ AOUHMM Local:6:0.Data.6 C HW | -
~ | (HE833B)is Close o k W
Digital O/P of Heat _
UYV833 2 | Exchanger outlet R --- To Field n%wwm\ ww_u\ Local:6:0.Data.7 HW | -
(HE833B) is Close |
HOOTER_ . Open/ | ON/ ] ]
ALM Hooter Alarm A/R -—- To Field Close oFf | Lecal:6:0.Data.13 HW -
“Internally Generated Tags-Ladder Diagram”
. Card & Slotno. | Note .
Tag No. Prepare Source
2 P routine (0f PLC) Used in
T83B_FILLING_PERMIT Filling E,_N_mwmﬁ_ aflack Controller S/W | Controller

Note: This Instrument List is the integral part of SCADA as fas as interfacing of Control Centre (HMI and main server/Controller) with RTUs is

concerned. Therefore this annuxure is important component of HCS, and required to convert simulated model into real-time

process.
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Abbreviations: As per The P/l Diagram

mA- mille Ampere

HSU: Hydrogen Separation Unit

16000 mm Water Column = 760 Hg Column = 11.5 Meters in vertical height

BV- Ball Valve

Level measurement: 16000 mm Water Column = 100 Set Point

IV- Inlet Valve and OV- Outlet Valve

Pressure measurement: 36 kg/cm” = 36 Set Point

IC- Insulated Line

A- Alarm R SIVL- Super Insulated Vacuum Line
T- Transmitter o\ L- L for Valve Low / Close
R- Receiver 7 H- H for Valve High / Open

=z

CV- Control Valve

UV83B-1: Inlet Valve (ON/OFF type) of Tank T-83B

PV- Pressure Valve

UV83B-2: Qutlet Valve (ON/OFF type) of Tank T-83B

I- I indicate that component belongs to HMI/PLC/DCS

UVS83C-1: Inlet Valve (ON/OFF type) of Tank T-83C

HS83: Push button / Pressure switch series — Soft Tags for HMI

UV83C-2: Outlet Valve (ON/OFF type) of Tank T-83C

Note: This Instrument List is the integral part of SCADA as fas as interfacing of Control Centre (HMI and main server/Controller) with RTUs is

concerned. Therefore this annuxure is important component of HCS. and required to convert simulated model into real-time process.












