TECHNICAL CONFIRMATION
(INSTRUMENTATION)

LIST

Sl @ ENGINEERS
g@ﬂ@m%lm/\ LMTED  £oR FOOD GRAIN STORAGE SILO

14 Gawt. of Jfia Undertaidng)
PROJECT AT NABHA

DOC NO:
A951-000-16-51-CF-1001

Rev. 0

BageRoiZs

COMPLIANCE STATEMENT / QUERY

BIDDER’S CONFIRMATION /

ANSWER

Please note that it is mandatory to furnish replies to
the technical queries listed below, without which
bidder’s offer will be considered as incomplete and is
liable for rejection.

Please confim that deviation, if any, against the
applicable specifications and codes/ standards
shall be duly consolidated at one place (under
Exceptions / deviations list). In case no deviations
are fumished, it will be presumed that all
requirements are fully met and complied with, by
the bidder. Any deviations/ deletions/ corrections
made by the bidder elsewhere will not be taken
cognizance of and all such deviations shall deem to
have been withdrawn by the bidder.

Please confirm categorical compliance to the scope
of work, various technical specifications, drawings
and documents for Instrumentation & control system
in the bid package.

Also, confirm that all other equipment, materials and
work not explicity mentioned but nevertheless
required to fulfill the functional requirements shall be
deemed to be included in the scope of bidder with no
additional cost and time implication to the owner.

Confirm that the all instrumentation items their
accessories, items for relay based control system
including their accessories, etc. supplied shall be of
one of the approved makes given in the APPROVED
VENDOR LIST attached with bid package.

Please confirm compliance to Drawings/ Documents

requirements.

Notes: -

d-

The Bidder shall indicate his reply in the space provided in the Technical Questionnaire. In
Case space provided is not adequate, the reply may be furnished separately under suitably
numbered annexure / attachments duly referred against the comment / query.

The Compliance Statements / Queries are required to be categorically confirmed /
answered by the bidder and the completely filled in Tech questionnaire shall be submitted

together with the Bid.
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Pressure Gauges

UNITS: Flow->Liquid- Gas- Steam- Pressure-> Kglcm2g Temperature->°C  Level / Length-> mm
1. Type:- Direct 13. Connection 1/2" NPTM
Connection Location Bottom
2. Mounting :- Local 14. Movement :- S$5-304
3. Dial Size :- 150 mm 15. Diaphargm Seal :
Colour: White with Black engraving Type :-
Wetted Part Matl.:-
4. Case Matl :- SS Others Matl. :-
Process Conn.:
Size & Rating :-
5. Bezel Ring :- Screwed Facing & Finish :-
Capillary Material
6. Window Matl.:- Shatter-proof Glass Flush. Fill. Connection with
16. Over Range Protectior 130% of Range or max. pressure whichever is higher.
7. Enclosure :- WP to NEMA 4/ IP 65 17. Blow Qut Protection :- Required
8. Pressure Element :- Bourdon Tube 18. Options -
9. Element Matl.:- *SS 316 a ) Snubber
10. Socket material:- *55316 b ) Syphon
¢ ) Gauge saver
11. Accuracy +/-2% URV (Upper Range Value) d ) Liquid filled casing
12. Zero adjustment Micrometer Pointer, (Extemnal) e ) Vacuum Protection
OPERAT- | MAXIMUM MAXIMUM
Tag Number RANGE ING SERVICE SERVICE FLUID SERVICE OPTIONS
PRESSURE | PRESSURE | TEMPERATURE
* * * r * * * *
r
N
NOTES:-
* Veendor to specify/ furnish
Sheet 1/1
VENDOR DRAWING NO:- ORDER NO:-
EILE: REQUISITION NO : 01.11.16
e
AE D) ENGINEERS INDIA LIMITED (2= M DIE e = _loiol A0
&7/ NEW DELHI PLANT Food Grain Storage Silo Project DATA SHEET NO. REV
VENDOR A951-000-YP-DS-1001 0

This drawing and the design it covers are the properties of ENGINEERS INDIA LIMITED. They are merely loaned and on the borrower's express agreement that they will
not be reproduced, copied, loaned, exhibited, nor used except in the limited way and private use permitted by 2ny written consent given by lender to the borrower
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PYaL do gLg eney

{ 1§ Moisture Analyser
=]
(3] -
g‘ I. | Tag Number
8 :
g 2« {Bervice Paditd Gralix
o General | 3. | SILO Size
o “ il ]
= 4. | Area Classification: Zone 22 (dust) Zone 2 (gas)
= % :
z 5 M@su-re@ent Type Equilibrium mioisture content
= 6. | Cable for measurement. Required ) .
£ 7. | SILO Isolation Valve Not required
2 8. | Cable housing material
E Probe/ Cable insertion ‘
£ Cable g [ SILO Height1 | SILO Height 2 | mm A [ *
: -7 | SILO Height3 | SILO Height 4 mm I
. SILO Height s | SILO Height 6 mm
g 10. | Cable Connection size / Rating / Flange
x | material (al] streamsy
g 11. | Flow rate/ pressure /purity *
3 12, | Flow meter ' | Not Required
E'% | 13.| ftems Requireq RH/Moisture, Evaluation unit/Transmitter
= * i Sl
= E - 14, | Interface RS232, RS485
=3 s Enclosure: IP 65 according to EN 60529/10.91
Er '
ofF 5 .
. Interconnection pbi i : . :
gﬁ 16. Probe and San'? f:bér;]glf fitings between | Required, to be supplied by vendor,
E.:' - y Co G ek . .
ofi { Evaluatio| I7. | Principle Equitibrium moisture content
W g T
3¢ wnid 18. | Location : inet i
£z | Transmite| To be mounted in a selfstanding cabinet in the Control room.
i
S er . ——
E:i; HOV AC£10%, 30 Hz /24 V DC
,:E: £ 19, | Power Supply {Bidder shall furnish filled-up utility corisumption table
g I along with offer)
D
o & _ 5
g3 20. | Scale Range
g — -
z : 21, | Aceuracy Repeatability * 2
i 22, | Response Time Sensitivity * *
5 "g 23 Auto-calibration Required {For analyser)
= :
et 24. | Analyser Type Microprocessor based with RAM memory with battery back-
gt ' up
@ 4 s . ]
i ; - [Peping Tsolated 4-20mA DC. current output for each stream.
@ § :
=¥ 26. E"CIOS_”“" General Purpose.
E S 27, | Process Conditions
ot g 28. | Fluid State Food Grain - Solid
3 29. | Pressure: Normal Design Kg/em2e
o Service g 2
52 | Conditio |39 | Temperature: Normal| Design 9
&3 ‘ns 3L | Operating Density Molecular weight
=t 32. | Measurement range | Concentration
&8 133.]Cp/Cy Comp, Factor _
i 34. | Vapour Press. Critical Press. Kgfem2a
%é 35. | Stream Composition
T || Certificat] 36. | Statutory v CCOE
£ |__jons {371 Others '
g f Others | 38. | Manufactarer *
B
£3
§ : ) 22.11.18 RCK NBG NBG REQ.NO, : LEGEND
£l
8 E REV DATE BY CHKD APPD VENDOR. : * - By Yendor
g i * - data Revised
L
s n PLANT : FOOD GRAIN STORAGE SILO SPECIFICATION |REV
i T ENGINEERS INDIA LIMITED PROJECT AT NABHA
¢ NEW DELH |
- ! CLIENT : Mis. CWC A951-000-YA-DS-8001 0
r5
Page 1of 2
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Moisture Analyser

| 45. [ Model No

| [+

Notes:- o
*- By Vendor
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1. Power supply feeders shall be provided in Contrél room / Sub- station, furtlier distiibution with all accessorics

such as power supply pack, eic. shall be in vendor’s scope-of supply.
2. Minimum 4 nun?bers of probcsfnod:s shall be provided by contractor. However; the exact quantity shal] be

decided by contractor during detail engineering.
3. Any special pables shall be included by contractor from field to control room in their scope of supply.

4. Any statuary requirement/certificate shall be complied by contractor.
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» T
§§ Breather Valve, Flame Arrester, Vents
o e S
=8 o
- = GENERA ; T‘“;“:?\, :‘;:muer e S —— i
B g S—
e t 3 [TankNojUmeMNo. 1 |DieselbayTane  __ _ _
2 = A4 Tve - ; ‘
gy 5 | Sizing |
82 6 Setting Pressure { Kglem2
ep : Vacuum Mm H20
= o 7 Over Pressure :
s @ Full Open Pressure Ka/emz2
oS |8 | Capacity (equivalent air at
2o et Pressure M3/h _
85 BREATHER . Set Vacuum M3/h
g VALVE' | 9 | End Connections, Infet
%‘ K ' : Size . | Rating
8o 1 Facing and finish e e e
E= End Connections, Outlet _
Y Size 7 Rating
L= Faging and finish .
>2 10 Type of Seating
o 11 Material __ Body Seat/Pallet
e : Diaphragm O Ring
o o 12 | Test Connection Below Pallet :
= 113 | Type [ Mounting. T Deflagrafion _ i In Line
se 114 | Sizing Delta P . : HOLD : _
=8 15. | End Connection Sizé | Rafing 2’ (HOLD} | 150#
<E FLAME || Facing and Finish RF 125AARH _
3 = ARREST 18 Material Body and Flanges' ASTM A350 Gr LF2
z 2 " ER | Shel | Bank 316 S (Note-s) | 31658’
& oy 17 Bank Type , Retractable
g 18 Capacity {equivalent air) at |
= mee— 1. Design Pressure [ Kgh =
zE Design Vacuum | M3/h
o8 19 e |
o 2 20 | End Connection | Raling_
Ll g Facing and Finish .
B = ‘ 121 | Material _Body | Cover
= & 1 VENT/EME] i Mesh | Diaphragm
%’Er GE.\EIECY Rig Capatity (equivalent air) at
&= : Design Pressure
Saw VENT : !
ac _ Design Vacuum
P 23 Sel Pressure
= i I Vacuum
2§ 24 Qver Pressure %
& 3 i Full Open Pressure i
%59 .25 | Fluid | Fluid Gas Group. Diessl
Eg 126" I Flash Point ' Deg
2 2 . 1 27 | Insert Gas Blanket NA
P i FLUID 28 __ | Capacity {equivalent air) at
=) _g DATA | In Breathing | Out Breathing I M3h
c & 122 | Tank _ Design Pressure Kg/cm2 — -
] 1 : " Design Vacuum Mm H20 .
g = 30 Discharge To
52 31 Manufacturer 3 Atmosphere
a'g OTHERS 32| Model Number Breather Value o . _ s
Ta L Flame Arrester -
@3 Lo N R i Vent/Emer. Vent/Free Vent *
&3 NOTES: ' —
%-g 1. SINo. 25; Hazardous area classification is Zone 1, Gas Gr. IAIIB, T3
o3 2. SINo. 29: Design Pressure= Atmosphere and operating & design temperature 20-25 & 65 deg C.
> © ‘esig ‘ Sphere perati ges NP :
2 .?3' e 3. Certified capacity curves for supplied models shall be furhished, _
© 23 4. This Flame Arrestor is to be mounted on the tank top to atmosphere. Flame arrestor to be sized considering the-
R vent.
F:’-’-'-’-:- = 5. Flame arrestor shall be provided with bolted cover & cover hasket,
T4 6. S85316Tiis also acceptable.
© i L : e e 7y e e v
,,-f % [ 1 Deviation [ 1 No Deviation Vendor's Signature
35< | Requisition No. ,
fr——
SEE 0 | 221 - e ' Legend: |
284 2-11-186 RCK.- | NBG NBG | Order No. * By Vendor
L D ) i : g :
et _Rey Date By Chkd | Appd { Vender _ :
@, ENGINEERS INDIA | PLANT : FOOD GRAIN STORAGE | SPECIFICATION |REV
> -NEW DELHI ' ' |
b e CLIENT : M/s CWC (111) ]
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Gage Glasses & Cocks
UNITS: Flow->Liquid- Gas- Steam- Pressure-> Temperature->°C  Level / Length-> mm
1. Vendor's Scope of Supply.:- 6. lNluminator:
Power Supply -
Area Class -
GAUGE GLASSES Enclosure :-
2. Type:- Cable Entry :-
3. Chamber Conn.:- 7. Heating Jacket:
Size & Type - Medium :-
Location :- Max. Temp / Press. -
Vent & Drain :- Connections :-
Inlet :-
4. Material : Outlet :-
Chamber -
Cover Plate :- COCKS
Studs - 8. Type:-
Nuts :-
Gaskets :- 9. Type of Connection:
Vessel
5. Options: Gauge
a ) Mica Shield Vent
Drain
b ) lluminator” 10. Material:
¢ ) Heating Jacket Body :-
d ) Calibrated Scale Trim :-
e ) No-Frost Extn. 11. Closing :-
f) L.B.R. certificate 12. Bonnet Type :-
g) 13. Ball Checks :-
h) 14. Renewable Seats :-
VISIBLE CTOC Max. Operating
Tag Number FLUID LOCATION |VESSEL CONNECTION OPTIONS NOTES
LENGTH | LENGTH TEMP. |PRESS. :
4
3
NOTES:-
Sheet 3/10
VENDOR DRAWING NO:- ORDER NO:-
FILE: REQUISITION NO : 31.10.16
A -\GINEERS INDIA LIMITED 25N Bk = oY | o L
(531 0 NEW DELH]I PLANT : NABHA SILO PROJECT DATA SHEET NO. REV
VENDOR A951-000-YL-DS--0001 0

This drawing and the design it covers are the properties of ENGINEERS INDIA L PARADIP SPM
not be reproduced, copied, loaned, exhibited, nor used except in the limited we PARADIP SPM



Pressure Instruments

Temperature->°C  Level / Length-> mm

UNITS: Flow->Lig- Gas- Steam- Pressure->Kg/cm2g
GENERAL MEASURING UNIT

1. Function:- Transmitting & Indicating 23. Service:-

2. Type:- Electronic, SMART 24, Element:-

3. Case:- 25. Body Material:-

4. Mounting:- YOKE 26. Element Material:-

5. Electrical Area Classification 27. Process Connection.

6. Enclosure:- 28. Process Connection Location

Enclosure Class:-

7. Intrinsically Safe:- 29. Diaphragm Seal:

8. Air Supply:- Wetted Parts Material

9. Power Supply:- Other Material:-

10. Cable Entry:- 1/2" NPTF _ Process Conn.:
11. Accuracy:- Size & Rating:-

12. Repeatability:- Facing & Finish:-

TRANSMITTER Capillary Material:-
13. Output 4-20 mA (2 wire with HART protocol) Armour Flexible:-
14. Trans.Power Supply:- 24VDC Armour Flexible Material:-
CONTROLLER Capillary Length:-

15. Qutput:- Flush./Fill. Conn. With Plug:-

16. A/M Switch:- MISCELLANEOUS

No. of Positions:- 30. Over Range Protection:- Max. Pressure

17. Set Point Adjusment:-
18. Manual Regulator:- 31. Options:-

19. Mode:- a) IS Output meter:-

RECORDER b) Test jack
20. Chart & Chart Drive:- c) Mountig brackets for 2" NB Pipe
21. Moving Parts Material 32. Load driving capability:-
22._ Chart Speed:-
Operating | Maximum | Maximum Range Control : :
Tag Number Pressure | Pressure Temp. Span Set Action i Ol
NOTES:-
Sheet 10/10

VENDOR DRAWING NO:- ORDER NO:-

FILE: REQUISITION NO :

DATE BY CHKD APPD
Eﬁﬁ ENGINEERS INDIA LIMITED SR MEONE
NEW DELHI PLANT FOOD GRAIN STORAGE SILO DATA SHEET NO. REV
T VENDOR A951-000-Y1-DS-1001 0

This drawing and the design it covers are the properties of ENGINEERS INDIA LIMITED. They are merely loaned and on the borrower's express agreement that they will

not be reproduced, copied, loaned, exhibited, nor used except in the limited way and private use permitted by any written consent given by lender to the bomower
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IThe drawing, design and detalls given on this farmat are the pror

Differential Pressure Instrument

L REQUISITION NOt

[ E T N ) . lORDERNOD
_DATE. {_BY _ CIKD, | | APPYD_ VENDOR -
P ; s # By -
= ENGINEERS INDIAUMITED  F-T:
A< NEW DE:H| UNIT
' CLIENT.

Sheet 1 Of
s e LF('T'ND = Holé
S :] * By Vendor
T ~ P it RL ised
SPECIFICATION

g;n (‘f}ﬂeﬂ—D‘S%ﬁ

i

| - R ; 7
i 1, ‘Funetion Transmit o %237 Service Flow
: Indicaie f:_‘ Flo et ']'wem T Dmphﬂ st ;
§ 3 g | Tloctromic SMART 25, Body Matesial  Carbaon Steel
2 ' 3 {Caye LOMPRETD I ‘ 1 7F]:m—';u Materic] 3!'(-,’ 8.
3 4. [Monnting YokeNOTE 127, [Body Rating  kefery 160
4 =r~ i = . - 5 - e i
5 % | 5. iEnclosure Weather+Flame Prool 28, |Overnge Protection NOTE-3
ey 2 e g = - ] : > £ nORT T
g % 5 | 6. |Electric Area Class NOTE - 29, Instrument Conrection 12" NPTF
o b —= - — .
E'E G 17, |Intrinsic Safety Yes 30. {Corncction Location MFR STD
' %—’ z i - % 31, | Diaphragm Seal. Not Required % §
gg L2, | Ade Supply g 1 Type
= i oo TR TR i B e T Z o e rew
D 2. {Power Supply XV D.C Two Wire = i i Wetted Par Moterial _E—
- £
g 9 10. |Cable Eniry 122" NPTF 2 | _|Other Material
g‘;_-!: - 11. |Accuracy +-0.075% ] ‘7‘2'] Proce*;s Connection (LP}
'g o |z |12 {Output Type Electronic Smart Size & Rating
2 =3 . - = E
g,.g § £ 113, |Driving Volage: 24 V {On Two Wire) ] Facing & Finish
58 = - TR
8T |72 |14 [Protocol HART  Procest Connection (HPY:
=4
o e . 5
= ~¢ |13, |Auto Manual Switch Size & Rating
{ s 1w - -
. = |16. |Set Point Adjustment Faging & Finish
&
a8 g I7. {Manual Regulator Capillary Material
L
'% % % 18, [Output Type Armoir Type
o = U 2 i~
—;"E 19. | Protocol Armorr Material
[+F) CRm SR——
E E__ = 20, }Chart Capillary length m
@2 | 221 ChntDrive | Flushing/Filling Conn,
] &1 b withplg
§§ 2 |22, |Chart Speed ! o .
Yy - . |32, IMFR & Model No. *
as. o
i > by
= : :
= =
=8 2
g O
Dt apcassicvind }
Z &
g:: § Options.: a) Air Filter Regulator b) Integral Output Meter {Inurinsically safe) ¢) Mamifpld 5 Valve
[TER = i s !
e d} Manifold 3 Valve &) Condensate Pots £} Adjusiable Dampencr
o= o . e .
E pot o) Tmtegral Sg.R1. Ext b} Test Jack, Calibraung iy Mounting Accessories for 2" NB pipe
i :
== 7) CCOE Approvat
U : . M |
= ‘Notes :
c'g. 1. Output 4-20mA shall be stperimposed on digital signal with HART profoéol,
> 2. Digital comnmunication shail be possible with hand held communicator.
z 3. Vendor shall supply U bolts and nuts suitable for 2° pipe mounting.
E 4. Electrical area classification shall be 1EC Zone -1, Gr. [IA/ATB.T3
E 5. Over range protection shall be suitable for maximum pressure or 130% of range, whichever is hxgiu.r
= 6.Al instruments shall be as per sid; spec. no.6-32-0032,
a
(5]
(&
>
(]
Sy
X
w
-
5 ]
=} i
= |
5 i
e :
o i
= :
@« 1
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=
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y are merely loaned on the borrower's express

, copied, exhibited or used, except in the limited way permitted by a written consernt given by the lender to the borrower for the intended

This document, drawing, and the design/ details givan ini this format are the property of ENGINEERS INDIA LIMITED. The

agreemant that they will not be reproduced

use ElL-1641-507, A4-210.x 297..

Radar Level Instruments (Non-contact type)

1 Wave Guide Type_ . L UNITS |_Non-contact type
2 Response Time - ;
=3 Linearity <0.1% of probe length {Note-2)
. 4 | Repeatability - | %1 (Note-2) S
Sensor 5 Operating Temp. effect .
. '~ Confinuation
6 Connection Orientation gf: eg Top mounted
7. Accuracy + 3(Note-2} ‘
8 Chamber Material | Flange Material_ ' | 853186
10 Function — Indicating/ Trans. Indicate & Transmit
11 Cutput 420 mA HART
12 Electrical Cable Entry -Signal | Power %" NPTF _
: 13 Power Supply 24 V DC, Two wire
Transmitter | 14 | Enclosure ) 1P-65
,,_J_ém Electrical Area Classification :
16 Intrinsic Safety
17 Gauge Head Material Manufacturer's standard
_18. )
‘ 18 Type Digital with LCD display
Local 20 Location Grade Level
indicator 21 _Graduations 0 - 100%
22 Enclosure WP IP 65
23
24 Vent Connections =
25 Drain Connections #
26 interface Devices:. - -
27 - Temperature Element Not Required
2B - Water Cut Probe Not Required
29 Type 2
30 Etement Type [ No, of Elements -
Temperat
E,gm;n‘t”e 31 Connection Size & Rating -
) 32 Element Anchoring > :
33 Sheath Material ;QMR =
' ‘ 34 Type _ equire
Watercut a5 1 Dedicated | With Temp. Probe -
Probe 36
37 Calibration Pin Required
38 St well Not Reguired _
38 Power Switch o
|_40 Mounting Brackets Required for grade level Indicator
Options L41 Built-in Alarm contacts o
;42 Inter connecting cables between Requ!red - i
{ - Tank side Indicator & Gauge head | Required
i - (Gauge and temperature element i
- Tank Gauge & Water Probe i i L .
| ___| - Power cable between gauge head & Indicater l Required
43 Fluid I Food Grain S
Service 44 Pressure —Oper. i Max
Conditions 43} Temp. -Oper. | Max S—
S 46: Fluid Density ~
e .47 % Viscosity | Corrosive Constituent 'OE .
Certification Zg' g&ig”::w' L2
50 Manufacturer * ,m
Others  ["s1 | Model Number v
Note--

1. _Accuracy shall be'+3 mm. The accuracy of instrument is inclusive of linearity,

[ 1 Deviation

[ 1No Deviation

Vendor's Signature

repeatability and hysteresis.

@

Reguisition No.
; Legend:
0. | 31.10,18 Order No. * By Vendor
Rev Date By Chkd | Appd | Vendor
ENGINEERS INDIA _ | PLANT : FOOD GRAIN STORAGE | SPECIFICATION | REV
NE-IMITED SILO PROJECT A951-000-YL-DS-1001 |
i BELL CLIENT : Mis CWC ()
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Legend:

SPECIFICATION |
A951-000-YL-DS-1 001
(2/2)

Vendor's Signature
'R_e,quiSiiion No:
Order No.

Appd i Vendor

Chkd
PLANT

: FOOD GRAIN STORAGE

SILO PROJECT
CLIENT : M/s CWC

[ 1 No Deviation

By

31.10.16
" Date

[ 1 Deviation

0
Rev
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TEMPERATURE MONITORING SYSTEM
1 Scope of Supply Note- k] Head Cover Tupe »
b Blectric Area Class Zone 22 {dust) Zone 7 {gas) 10 Mateiial .
3 Ne.of Elements 2! o 1 Cable Entry /27 NPTF,
<< -
. m, .
" 4 Calibration IEC 60584- - 12 N, of Entries .
o
=] L3 0.D. mm. 13 Terminals Spring Loaded
= Material - 14 Enclosure 155
=
= N 5
° lunction » 15 Thermowell =
7 Retractable Required 16 Materiat *
! e B
@ .
“Size InchyMaterial . = 17 Constroction *
5.
= . . -
1 ‘Packed Connhector No = 18 Progess Connection ¥
. =
= i
‘19 Instrument Connection b
2 “Thermowel Length .
2 MFR and Model No. c;
Options:. a} Extra Nipple Extension ‘b) Conformance on NACE
<} IBR Certification &) CCOE Approval [ €x, T/c used)
Nates:
- Vendor to furnish the details,
1j Temperature cable with sensor along with-complete control system and monitoring including Junction box, pane), intermediate cable shall be in contractor's scope of
supply. ' ‘
2} Vendor shall fuenish the complete dwarings indicating the temperature elements with transmitter and manitoring system.
3} Vendar shal provide R5232/RS485 port to transfer al| data to plant PLC ststem.
4} Any statuary requirement/certificate shall be supplied by contractor, -
4
PPROJECT: FODD GRAIN STORAGE SILO PROJECT AT NABHA
INSTRUMENT SPECIFICATION m A
TEMPERATURE MONITORING % % CERTVA EL S
o  RCK NBG HEG 221116 - Issued for Tender il No. A251-009-YT-DS-00D1 Sheet 1 cf 1
Ne. By CThk ApRY Dare Daseription Code:23d | Rew.’0
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VENDOR DATA REQUIREMENT FOR

: (INSTRUMENTATION) A951-000-16-51-VDR-1001
FOR FOOD GRAIN STORAGE SILO Rev. A
PROJECT AT NABHA -

1.0 VENDOR DRAWING/DOCUMENT REQUIREMENT

1.1 This secticn defines the requirement for Drawing / Document / Data for instrumentation & and
control to be furnished by Contractor, during and after execution of the project. This shall
include all-

(i)  Basic Engineering Documents

(i) Detailed Engineering Documents (system related) .

(i) Documents for Procurement

(iv) Study, Schematic and Construction drawings.

(v)  All Manufacturer/Supplier/Sub-Vendor related Drawings, Manuals and other Technical
Literature.

(vi) All as built Drawing/Documents ,

(vii) Any other Drawing/Document/Deliverable not specifically covered but generated by
contractor as part of project execution.

1.2 Contractor shall submit all Drawings/ Documents generated by them to Owner /PMC for
/Review/ Records. These categories are as defined below:

Review Category :Drawing /Documents for which Owner/PMC shall review and comment.

Records :Drawing /Documents essentially retained by Owner/PMC for
Information/Records.

However Contractor shall note that Review of any drawing by Owner/ PMC does not absolve

the contractor from the responsibility of ensuring complete compliance to the Tender

requirements. Non compliance to the tender requirement observed at any stage of Project

execution shall be rectified by Contractor without any implication.

1.3 Contractor shall note that Language of all documents during Engineering, execution stage, all
final documents and as-built documents shall be English.

14 Contractor shall on award of Contract prepare and submit for Ownetr/PMC review a detailed
drawing document schedule. The schedule shall ensure sequential and logical sequence of
document submission. Contractor shall ensure that subsequent documents are submitted only
after the basic documents have been reviewed /approved. Haphazard and en-Bulk submission
of documents shall not be entertained. ‘

BormraiGiE i 6 T2 REM GopyphFEN ~ AFAgMSFesarvel



VENDOR DATA REQUIREMENT FOR
3@5}@% R T D (INSTRUMENTATION)
~ FOR FOOD GRAIN STORAGE SILO

A951-000-1 6-51\-VDR-1 oo1

T Y I R A Gowt of India Undestaiung) Rev. A
PROJECT AT NABHA dagegEnn
VENDOR DATA REQUIREMENT
INSTRUMENTATION:
Sl. No. Description Review Records | Remarks
1. | Drawing and Document Schedule v
2, Vendor List for Instruments and accessories v
3 Power consumption list including sub vendor N
) packages
Purchase Requisition for all instruments/PLC
% based system v v Note -
5. |Logic Diagram for PLC based control system vV v
6. |Instrument Loop Drawings v
7 Instrument details for data base generation from N
) vendor
8. Panel intemal arrangement drawing r Vv
9. | Power Supply Distribution dwg v
10. | Wiring diagram for panels v
11. | Bill of Material for PLC based system panel etc. v
12. | Bill of Material for Temperature control system etc. v
13 Special test equipment / tool requirement for o
" | maintenance PLC vendor
14. | Start up and commissioning Spare list v
15 Test / calibration / inspection certificates for all 3§
" |instruments :
16 Inspection and test (FAT/SAT) procedures for PLC N
" | based system
17 Complete catalogues with part list for all contractor J
" | supplied instruments, control system etc.
18 Details of special test equipments/tool requirement N
" |for maintenance.
19. | As Built drawings & documents N
Notes:

1. Only critical documents as identified by Owner/PMC from contractors drawing schedule shall be
reviewed. Documents other than those identified for review by Owner/PMC shall be submitted for record.

2. Purchase Requisition (PR) for PLC based control system oriented items and critical items like, level
transmitter etc. shall be submitted for review. PR for all the other items shall be submitted for record.

3. Bidder shall prepare & submit the as built drawings / documents after commissioning. All the drawings/
documents listed shall be converted into “As Built” after commissioning of Project. “As Built” shall include

documents generated by bidder & documents generated/ submitted by various Sub-vendors.

5. All post-order instrument documents/ drawings shall be submitted after issue of P&IDs. The submission
of document / drawing is sequenced in such a way that submitted document/ drawing is neither
dependant nor changed due to drawing / document yet to be submitted. Document/ drawing submission
schedule shall be made accordingly.
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VENDOR DATA REQUIREMENT FOR

= (INSTRUMENTATION) A951-000-16-51-VDR-1001
INDIAUMITED  £0R FOOD GRAIN STORAGE SILO “ ;{gvm,\
PROJECT AT NABHA [

6. All the above documents, as applicable, are also required for the package units sub-ordered by the
bidder. Package unit drawings/ documents shall be first reviewed by bidder before submission to
OWSSB/ PMC.

7. Catalogue for all instruments shall be submitted with respective PR (with first submission) & along with
supply.

8. Review and Records as marked has to be strictly followed.

9. As built drawings / documents shall be provided for all items.

g
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Abbreviations: |
AARH Arithmetic Average Roughness Height
EDDL Electronics Device Description Language
FISCO Fieldbus Intrinsic Safety Concept
FDT/DTM Field Devicg Tool/ Device Type Manager
FF Fieldbus Foundation
HART Highway Addressable Remote Transducer
LAS Link Active Scheduler
LCD Liquid Crystal Display
NPS Neminal Pipe Size
NPT National Pipe Thread
RAM Random Access Memory
wC Water Column
Instrumentation Standards Committee
Convener: Ms. R. Priyamvada
Members: Mr.P.K. Sahay

Mr.S. Bhowal
Mr. M. Nandi
Ms. R. Shanti Devi
Mr. M.P Jain (Proj.)
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STANDARD SPECIFICATION STANDARD SPECIFICATION No.
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1.0 GENERAL

1.1 ‘Scope

1.1.1 This specification, together with the data sheets attached herewith describes the requirements
for the design, materials, nameplate marking, inspection, testing and shipping of
electronic/pneumatic instruments. '

1.1.2 The related standards referred to herein and mentioned below shall be of the latest edition
prior to the date of the purchaser's enquiry:-

ASME American Society of Mechanical Engineers
B 1.20.1 Pipe Threads General Purpose (Inch)
B 16.5 Pipe Flanges and Flanged Fittings
B 16.20 Metallic Gaskets for Pipe Flanges,Ring Joint, Spiral wound
and Jacketed.
EN European Standards
10204 Inspection Documents For Metallic Products
IS/IEC Indian Standards/ International Electrotechnical Commission

IS/IEC 60079  Electrical Apparatus for Explosive Gas Atmospheres.

IS/IEC 60529 Degree of Protection Provided by Enclosures (IP Code).

IEC 61000-4 Electromagnetic Compatibility (EMC) for Industrial
Process Measurement and Control Equipment

IEC 61158 Fieldbus Standard for use in Industrial Control System

IEC 61158-2  Physical Layer Specification and service definition for

Fieldbus

IEC 61508 Functional Safety of Electrical/Electronic/Programmable
Electronic Safety related Systems.

IEC 61511 Functional safety instrumented system for the process
industry sector :

IEC 61804 Function blocks (FB) for process control — Electronic
Device Description

[EC 61518 Mating dimensions between differential pressure (type)

measuring instruments and flanged-onshut-off devices up
to 413 bar (41,3 MPa)

ISA International Society of Automation
8§73 Quality Standard for Instrument Air
§50.1 Compatibility of Analog Signals for Electronic Industrial
Process Instruments.
ITK Interoperability Test Kit (latest version)

1.1.3  In the event of any conflict between this standard specification, job specification/data sheets,
statutory regulations, related standards, codes etc. the following order of priority shall govern:

a) Statutory Regulations
b) Job Specifications / Data Sheets
c) Standard Specification

d) Codes and Standards

1.14  In addition to compliance to purchaser’s specifications in totality, vendor’s extent of
responsibility shall include the following:

a) Purchaser’s data sheets specify the minimum acceptable material of construction of
body, measuring element and accessories. Alternate superior material of
construction shall also be acceptable provided vendor assumes complete

FotmatNE=ED0-000-EL @ ev-9 CopyrghrEE S AR e s
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responsibility for the selected materials for their compatibility with the process
fluid and its operating conditions.

b) Selection of suitable sealant liquid for diaphragm seal instruments compatible with
the process fluid and its operating temperature.
1.2 Bids

1,21 Vendor’s quotation shall be strictly as per the bidding instructions to the vendor attached
with the material requisition.

1.22 Whenever a detailed technical offer is required, vendor's quotation shall include the

following:
a) Compliance to the specifications.
b) Whenever the requirement of a detailed specification sheet for electronic/pneumatic

instruments is specifically indicated, a detailed specification sheet for each item
shall be furnished, which shall provide information regarding type, material of
construction, performance specification, model number etc. of the offered
electronic / pneumatic instruments. The material specification and the units of
measurement for various parts in vendor’s specification sheets shall be to the same
" standards as those indicated in purchaser’s data sheets.

c) Proven references for each offered model number inline with clause 1.2.3 of this
specification.
d) A copy of approval from local statutory authority, as applicable such as Petroleum

& Explosives Safety Organisation (PESO) / Chief Controller of Explosives (CCE),
Nagpur or Director General of Mines Safety (DGMS) in India, for the electronic
instruments installed in electrically hazardous area along with:

i)  Test certificate from recognised test house like Central Institute of Mining
and Fuel Research (CIMFR) / Electronics Regional Testing Laboratory
(ERTL) etc. for flameproof enclosure/intrinsic safety, as specified in the data
sheet, as per relevant standard for all Indian manufactured equipments or for
iterns requiring Director General of Mines Safety DGMS approval.

ii) Certificate of conformity from agencies like Laboratorie Central Des
Industries Electriques (LCIE), British Approval Service for Electrical
Equipment in  Flammable  Atmospheres  (Baseefa),  Factory
Mutual (FM), Physikalisch-Technische Bundesanstalt (PTB) , Canadian
Standards Association (CSA), Underwriters Laboratories (UL) etc. for
compliance to ATEX directives or other equivalent standards for all
equipments manufactured outside India.

€) Deviations on technical requirements shall not be entertained. In case vendor has
any valid technical reason, they must include a list of deviations tag number wise,
summing up all the deviations from the purchaser’s data sheets and other technical
specifications along with the technical reasons for each of these deviations.

f) Catalogues giving detailed technical specifications, model decoding details and
other related information for each type of electronic/pneumatic instruments covered
in the bid. Information shall include, but not limited to product certifications,
dimensional drawings, Transient Protection, range limits, power supply, Current
draw, vibration effect, power supply effect, Electromagnetic compatibility. For
Field bus instruments, Field bus parameters like available standard function
blocks/Advanced function blocks and their execution time for each block, Device
type, number of link objects, virtual communication Relationships, Basic and
advanced diagnostic features, transmitter failure mode, physical profile type etc.

1.23 Al items, as offered, shall be field proven and should have completed trouble free
satisfactory operation for a period of minimum 4000 hours on the bid due date in the similar

> — T ———p—
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1.2.4

1.2.5

1.2.6

1.3
1.3.1

132

2.0
2.1
211

application with the process conditions similar to those as specified in the purchaser’s data
sheets. ltems with proto-type design or items not meeting provenness criteria specified
above shall not be offered.

Wherever specified vendor must furnish certified values of failure rates, probability of
failure on demand (PFD) and test intervals for offered items for Safety Integrity Level (SIL)

analysis.

All documentation submitted by the vendor including their quotation, catalogues, drawings,
installation, operation and maintenance manuals, etc shall be in English [anguage only.

Vendor shall also quote for the following:

a) Universal hand held configurator / terminal for the configuration and maintenance
of instruments with HART output.

b) Field bus configurator with hardware and software for configuration and
maintenance of field bus devices and also to perform diagnostics and trouble
shooting of fieldbus segments wherever specified.

c) Two-year operational sparés for each model of instruments offered in the bid,
which shall include sensor, electronic module, local indicator, o-ring/gasket set etc.
based on vendor’s recommendations. '

d) Any special tool other than those covered under 1.2.6 (a) and (b). In case any
special tools are needed for maintenance of offered instruments, vendor must

certify in their offer.

Drawing and Data

Detailed drawings, data, catalogues and manuals required from the vendor are indicated by
the purchaser in vendor data requirement sheets. The required number of prints and soft
copies should be dispatched to the address mentioned, adhering to the time limits indicated.

Final documentation consisting of design data, installation manual, operation and
maintenance manual, etc submitted by the vendor after placement of purchase order shall

include the following, as a minimum;
a) Specification sheet for each electronic/pneumatic instrument and their accessories.

b) Certified drawing for each instrument, which shall provide dimensional detail,
internal construction and part list, material of construction etc.

c) * Calculations for integral orifice

d) Copy of type test certificates.

e) Copy of the test certificates of all the tests indicated in clause 4.0 of this specification.
) Installation procedure for electronic/pneumatic instrument and its accessories.

g) Calibration, Configuration and Maintenance procedures including replacement of
its internal parts.

h) Device Descriptor (DD) Files for configuring the device parameters (Soft Copy)

i) Common File Format (CFF) files for integrating the device into the system (Soft
Copy). ' '

DESIGN AND CONSTRUCTION
General Requirements

The type and material of construction of clectronic/pneumatic instruments shall be as
specified in the purchaser’s data sheet.

Iz
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2.12  The range of instruments shall be selected by vendor based on the set range indicated in the
- purchaser’s data sheet. Where no set range is indicated, vendor may select the same as per
the following guidelines;

a) The set range shall be 1.1 times the maximum process value or 1.4 times the
operating process value whichever is higher rounded to the nearest ten.

b) The set range shall preferably be in the middle third of the selected instrument
range. ;

2.13 Measuring element in vacuum service shall have under range protection down to full
vacuum, without undergoing a change in calibration or permanent set.

2.14 Unless otherwise specified, diaphragm seal instrument shall meet the following requirements;
a) Instruments shall have its diaphragm seal (flanged type) integral with the

instrument. In case wafer type diaphragm seal is provided, it shall be supplied with
companion flange. ‘ -

b) When purchaser data sheets specify wafer seal type of instrument, vendor shall
include supply of studs, nuts and gasket as per the materials specified in the
purchaser’s data sheet. Refer Annexure — 1 attached with this specification for stud

" — bolts, nuts and gasket material requirement.

c) The sealant shall be an inert liquid, compatible with the process fluid and process
temperature indicated in the purchaser’s data sheets. In general, sealant shall be;

i) DC 704 or equivalent for all diaphragm seal instruments except for oxygen
and chlorine.

it) Flouro-lube or equivalent for all diaphragm seal instruments in oxygen and
chlorine.

d) ~ The requirement of spacer ring shall be as specified in purchaser’s data sheet. The
material of construction of spacer ring shall be 316 Stainless Steel, as a minimum
unless otherwise specified in the purchaser’s data sheets.

e) The span of the offered model shall be selected to ensure zero elevation/zero
suppression equal to the head created by the fill fluid for the specified capillary
length in the data sheet.

2.1.5  Wherever purchaser data sheet specifies integral flow transmitter, vendor shall supply
complete assembly consisting of integral orifice, upstream and downstream meter runs with
end flanges, meeting the following requirements:

a) Three nos. of integral orifice plates shall be supplied i.e. one is installed and two
are spares.

b) Unless otherwise specified, material of construction shall be 316 Stainless Steel for
integral orifice and meter run with flanges.

2.1.6 The instrument enclosure shall be suitable for the area classification indicated in the
purchaser's data sheets. Unless otherwise specified, the enclosure shall meet the following
standards;

Weatherproof housing IP-65 to IS/IEC-60529.
Flameproof housing Flameproof/ Ex (d) as per IS/IEC-60079
Flameproof housing shall also be made weatherproof.

2:1.7 Unless otherwise mentioned, end connection details shall be as below:-

a) Threaded end connections shall be to NPT as per ASME B 1.20.1.

b) Flanged end connections shall be as per ASME B 16.5.

EnrmisEEBER0 00001 Reva0
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c) Grooves of ring type joint flanges shall be octagonal as per ASME B16.20.
d) Flanged face finish shall be as per ANSI B 16.5. The face finish shall be as
follows: :
125 AARH 125 to 250 microinch AARH
63 AARH : 32 to 63 microinch AARH

2.1.8  All electronic / pneumatic instruments in oxygen and chlorine service shall be thoroughly
degreased using reagents like trichloro-ethylene or carbon tetrachloride. End connection
shall be blinded / plugged after the degreasing process in order to avoid entrance of grease or
oil particles.

2.1.9  Electronic Instruments

2.1.9.1 All instruments shall be of state-of-the-art technology and shall be in compliance with the
electromagnetic compatibility requirements specified in [EC-61000-4 standard.

2.1.92 Plug-in circuit boards shall be designed and manufactured such that reverse insertion or
insertion of the wrong card is prevented.

2.1.93 Electronic instruments shall generally operate on nominal voltage of 24 V DC and shall be
protected against short circuit and reverse voltage. Transmission and output signal shall
generally be 4 to 20 mA DC for analog and smart transmitters. The display of integral output
meter shall be in engineering units for pressure, differential pressure, flow & Temperature
and 100% linear for level.

2.1.9.4  Electronic transmitters with two-wire system shall be suitable for delivering rated current to
an external loop resistance of at least 600ohm when powered with 24 V DC.

2.1.9.5 Terminals for electrical connections shall be clearly identified, and polarity shall be
permanently marked.

2.1.9.6 Peak to peak ripple and total noise level in the analog output signal shall not exceed 0.25%
of the maximum signal.

2.1.9.7 Electrical cable entries shall have internal 2” NPT threads.

2.1.9.8 Zero elevation/zero suppression shall be equal to minimum of 100% of the span of the
offered transmitter.

2.1.10 Pneumatic Instruments.

2.1.10.1 All pneﬁmatic connections shall be 1/4" NPT, unless otherwise specified.

2.1.10.2 All threaded connections shall be internal, unless otherwise specified.

2.1.10.3 The process input connections and pneumatic output and air supply connections etc. shall be
permanently stamped on the body at a suitable place.

2.1.104 Unless otherwise specified, pneumatic instruments shall operate on air supply of 1.4 kg/cm’g
and shall have transmission and output signal of 0.2 to 1.0 kg/cm’g.

2.1.10.5 Instrument air quality shall be as per ISA-§7.3 and shall be free from all corrosive,
hazardous, flammable and toxic contaminants. ’

2.2 Transmitters

22.1 Pneumatic Transmitters

22.1.1 Pneumatic blind transmitters shall be of the force-balance type and pneumatic indicating

_transmitters of the motion balance type.

2.2.12 Transmitters shall have an accuracy of 0.5 % of span.

2.2.13 Transmitters shall be supplied with external zero and span adjustments.

2.2.2  Electronic Analog Transmitters

Fotenat No: B00-000T: F IrRew® L e

P -



W ENGINEERS STANDARD SPECIFICATION STANDARD SPECIFICATION No.
@maﬁeg INDIA LMITED FOR ELECTRONIC/PNEUMATIC 8-52-0032 Rev.4
i HE et ot s sttt INSTRUMENTS RagmGuisid

2.22.1 Electronic transmitters shall be of the two-wire DC current regulating type. They shall be
provided with integral output indicator. When specified, field mounted external output

meters shall be provided. i
2.2.2.2  Electronic analog transmitters shall have an accuracy of + 0.25 % of span.

2.22.3 Transmitters shall be supplied with external zero and span adjustments. Flameproof
transmitters shall also have their calibration adjustment from outside, without any need to

remove the cover.
2.2.2.4 Unless otherwise specified, the electronic transmitters shall be certified intrinsically safe.

223 Smart and Field bus based Transmitters

2.23.1 Smart and field bus based transmitters shall be two wire microprocessor based type. These
shall have a non-volatile memory, storing, complete sensor characterisation and
configuration data of the transmitter. All necessary signal conversions and output generation
with the required protocol shall be carried out in the transmitter electronics. Integral output
meter with LCD display shall be provided for all transmitters.

2.23.2 Transmitter shall also run complete diagnostic subroutines and shall provide diagnostic
alarm messages for sensor as well as transmitter healthiness. Field bus based transmitter in

addition shall have facility to detect plugged impulse lines, whenever specifically indicated
in purchaser’s data sheets. In the event of detection failure, the output shall be driven to a

predefined value, which shall be field configurable.

2.23.3 The transmitters with field bus connectivity shall have built in control algorithm like
proportional, proportional-integral and proportional-integral-differential.

2.23.4 Whenever specifically indicated in purchaser’s data sheets, the meter electronics shall be
provided with in-built lightning and power supply surges. The transient protection shall
meet the requirements specified in [EC-61000-4.

2.23.5 The configurational data of the instruments shall be stored in a non-volatile memory such
that this remains unchanged because of power fluctuations or power off condition. In case
vendor standard instrument has battery backed RAM, vendor to ensure that battery drain
alarm is provided as diagnostic maintenance message.

2.23.6 Accuracy of transmitters, smart as well as field bus based, shall be as follows:

Type of Transmitter Range of Transmitter Accuracy 7
Direct 760 mm WC and above Equal to or better than £0.075%
Direct Less than 760 mm WC Equal to or better than +0.15%
Diaphragm seal 500 mm WC and above Equal to or better than +0.25%
Diaphragm seal Less than 500 mm WC Equal to or better than +0.5%

The accuracy is defined as the combined effect of repeatability, linearity and hysteresis.

2.23.7 The stability of the transmitters shall be equal to or better than +0.1% of span for a period of
minimum 6 months, as a minimum. ,
2.23.8 Transmitter shall update the output at least 8 times a second unless otherwise specified.
2.23.9 Unless specified otherwise in purchaser s specification, transmitter response time shall be as
follows:
a) For transmitter range of 760 mm WC and above, the response time shall be equal to
or better than 500 milliseconds.

b) For transmitter range below 760mm WC, the response shall be equal to or better
than 1 second.
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2.2.3.10 Unless specified otherwise, the over-range/static pressure protection of the transmitter shall

22311
22312

The response time of the transmitter shall be considered as the sum of dead time and 63.2%
step response time of the transmitter.

be as follows:

OVERRANGE / STATIC PRESSURE (*)

Range of Transmitter ® Pressure Transmitter Differential Pressure Transmitter
Byt Kg/Cm2

0 <® <250 mmWC 20 20
250 < ® < 1000 mmWC 45 52
1000 < ® <5000 45 70

mmWC

5000 <® < 10000 45 160
mmWC

1 <® <10Kg/em2 52 160
10<® <100 Kg/cm?2 160 210
® > 100 Kg/cm2 210 210

(*) However, if the overange/static pressure valve specified above is less than the
maximum/design pressure of service conditions specified in the datasheets, offered
instrument shall be suitable for the maximum/design pressure as per datasheet.

In the transmitter, the 'WRITE' option shall be protected through password.

Temperature transmitters shall meet the following requirements as a minimum:

a) Temperature transmitter shall be universal type and shall be able to accept input
from resistance temperature detector (RTD) or thermocouple (T/C) of any type and

range.

b) Temperature transmitters shall be freely programmable i.e. element type and range
shall be programmable without any change in hardware / software.

¢) ' Temperature transmitter shall be remote mounted type, in general. Head mounted
transmitters shall be supplied when specifically indicated in purchaser’s data

sheets.

d) The accuracy of the temperature transmitter with RTD element shall be as follows:

- For temperature range above 350° C, the accuracy shall be equal to or better
than £0.075% of range.

- For temperature range with ranges between 350° C to 150° C, the accuracy
shall be equal to or better than £0.15% of range.

- For temperature range below 150° C, the accuracy shall be equal to or better
than £0.25% of range.

e) The accuracy of temperature transmitter with cold junction compensation for
Thermocouple element shall be as follows;

- For temperature above 350° C, accuracy shall be £0.25% of range.

- For temperature between 150°C to 350°C. accuracy shall be £0.5% of range.

- Fortemperature below 150°C, accuracy shall be +0.75% of range.
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2.2.3.13 When HART protocol is specified, the following features must be ensured;

a) It shall allow multi masters (two for example, primary and secondary) for
configuration, calibration, diagnostics and maintenance. The primary could be the
control system or host computer and the secondary could be the hand-held
communicator.

b) It shall be capable of implementing universal commands from either of these
locations.

2.2.3.14 In addition to the requirements specified above, field bus based transmitter. shall meet the
following requirements;

a) All instruments must satisfy the requirements of the field bus registration
laboratory with applicable checkmark like foundation field bus, profibus
NutZerorganisation e.v (PNOQ), or as specified in the purchaser’s data sheets.

b) All instruments shall be polarity insensitive. Also transmitter shall be LAS capable
and provided with line plugging detection, whenever specified in data sheet.

c) All instruments shall have one no. of Analog Input (AI) block and One no. of

_ Proportional, Integration and Differential (PID) control block, as a minimum.

d) All instruments must be interoperable and shall have valid interoperability test
clearance like ITK latest version for foundation field bus or equivalent for profibus
PA, as applicable.

e) The field bus instruments shall support peer to peer communication.

f) The field bus instruments in hazardous area shall be certified as per entity concept
or shall be FISCO approved as per the requirements specified in the purchaser’s
specification.

g) All instruments shall support EDDL or FDT/DTM requirements, as specified in
data sheets.

h) Internal Software shall be configured by the vendor including the following
information.

- Serial Number
- Device Tag (Tag No.)
: - Process Description

i) All instruments shall be capable of supporting incremental Device Descriptor (DD)

for extra functionality and/or software revisions in Device Memory.

23 Receivers

23.1 Pneumatic/electrical cables shall be such that they permit the instrument internals to be
drawn from its normal mounting position without affecting operation. Pneumatic connection
points shall seal automatically upon disconnection.

232 Electronic receivers shall be suitable for standard voltage inputs of 0.25t0 1.25V, 1to 5 V,
0 to 10 V dc. Any voltage receiver shall not alter the voltage drop across the conditioning
resistor by more than +0.1% of input range of maximum input voltage.

233  Recorder pens shall be easily replaceable.

23.4 Each recorder shall be supplied with chart-rolls and ink for six months continuous operation.

24 Controllers

24.1 Automatic control stations including dedicated cascade control stations shall have switches
to transfer control from automatic to manual mode and vice-versa. The transfer shall be
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procedure less and shall not produce any bump in the process under control during such a
transfer, the output signal shall not change by more than 1% of span.

242  Cascade control stations shall have a switch to select local or remote set point.
243  The control settings of the controller shall be readily adjustable from the front.

244  Controller action shall be easily reversible.

2.4.5  Pneumatic automatic controller shall be easily removable, without disturbing the manual
control mechanism,

246 Electronic controller shall be easily removable, with the aid of a service station.

247  Local mounted pneumatic controllers shall be supplied with gauges for air supply pressure -
and control signal. The gauges shall be integral with the instrument.

2.5 Accessories
2.5.1 Field Universal Communicator:

2.5.1.1 It shall be possible to perform routine configuration, calibration, display process variable,
diagnostics etc. from a hand held portable communicator, which can be connected at any
location ih the transmitter loop. It shall be possible to perform all the above functions on-line
and the loop function shall remain unaffected.

2.5.1.2 There should be no interruption on the output while communicating with the transmitter.
2.5.1.3 Field communicator shall meet the following requirements:

a) Hand Held communicator shall be universal type and shall be compatible with all
make and models of HART transmitters and Smart positioners, with all engineering
capability like calibration, diagnostics, configuration, inhibition of HART signal,
etc. Similarly Field bus Hand Held communicator shall also be universal type and
shall be suitable for all make and models of FF transmitters and Positioner.

b) It shall be possible to connect the communicator at any of the following locations
for purpose of digital communication;

i) Marshalling cabinet serving the transmitter, in safe area.
ii) Junction box serving the transmitter, in hazardous area.
1) Directly at the transmitter, in hazardous area.

" Plug-in type connections shall be provided with field communicator. Necessary
interconnection accessories shall be supplied by the vendor.

c) Offered communicator shall be dust-proof, certified intrinsically safe and suitable
for outdoor location. Carrying case shall be supplied with each communicator.

d) When specified in data sheets, the software shall also be capable of configuring
other makes of transmitters.
e) They shall be battery powered with replaceable and rechargeable batteries, suitable

for recharging with 240 V, 50 Hz . In case vendor’s standard design does not make
use of rechargeable batteries, then vendor to provide 2 sets of spare batteries.
252  Remote output meter
2.5.2.1 Remote output meter shall be electronic with LCD display. The display shall be in actual
engineering units.
2.52.2 The indicator electronics shall be able to perform square root extraction for flow
measurement

2.5.2.3 Offered indicators shall be certified Intrinsically safe/FISCO, when used in hazardous area
as specified in Data sheet.

717



STANDARD SPECIFICATICN STANDARD SPECIFICATION No.

@maﬁeg@mm UMITED FOR ELECTRONIC/PNEUMATIC 6-52-0032 Rev.4
pretiLonfag {A Gowt of India Undertakmg) INSTRUMENTS _ fags:idoble

2524

253

2.54

2.5:5

3.0
3.1

3.2

4.0

This Field Bus based field indicator shall be 2 wire segment powered and shall be able to
indicate minimum of 8 signals available in the fieldbus segment, selectively.

Yoke mounted instruments shall be supplied with universal mounting bracket , U-bolt and
nuts suitable for mounting the instruments on a 50 mm (nominal bore) pipe stanchion

(horizontal or vertical)

Air set

Air set, where provided, shall be a combination air filter regulator set with S-micron filter
cartridge. It shall have a 50 mm diameter pressure gauge to indicate the regulated pressure.
Each air set shall be supplied with mounting bracket and bolts with nuts for surface mounting.

Battery charger

Battery charger shall be supplied with all necessary accessories and shall be suitable for
240V +10%, SOHz+3Hz, unless otherwise specified.

NAMEPLATE

Each flush panel mounted instrument shall have the following information identified in the
front:-

a) " Tag number as per purchaser’s data sheet.
b) Reading coefficient, if any
<) Pen colour, tag number-wise in the case of recorders.

Each flush panel mounted instrument shall have a back nameplate permanently fixed to it at
a visible place reporting the following information:

.a) Instrument tag number.
b) Manufacturer's serial number or model number.
c) Manufacturer's name/trade mark.
Surface mounted instruments shall be provided with only one nameplate.

Local mounted instruments shall have a stainless steel nameplate attached firmly to it at a
visible place, furnishing the following information:

a) Tag number as per purchaser's data sheets.

b) Manufacturer's serial number and /or model number
c) Manufacturer's name/trade mark.

d) Body material.

e) Measuring element material.

f) Range of measurement.

i) Area classification in which the equipment can be used, this shall be to the same
code as per purchaser's data sheets.

INSPECTION AND TESTING

Purchaser reserves the right to inspect and witness testing all the items at the vendor’s works
in line with the inspection test plan for electronic/pneumatic instruments and approved
quality documents. All these tests shall be completed by the vendor and test reports shall be
submitted to purchaser for scrutiny.
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5.0 SHIPPING

5.1 All threaded and flanged openings shall be suitably protected to prevent entry of foreign
material.

5.2 Instruments shall be supplied individually, in suitably sealed packing.

5.3 Proper care shall be taken in shipping instruments with diaphragm seals to ensure safety of
the diaphragm seals, extensions, capillaries, where specified.

5.4 All pneumatic / electronic instruments in oxygen and chlorine service shall be separately
packed along with a certificate indicating ‘CERTIFIED FOR OXYGEN / CHLORINE
SERVICE’, as applicable.

5.5 Proper care shall be taken in shipping instrument accessories clearly indicating the
instrument tag numbers.

60  REJECTION

6.1 Vendor shall prepare their offer strictly as per clause 1.2 of this specification and shall attach
only those documents and information, which are specifically indicated in the material
requisition.

6.2 Any offer not conforming to the above requirements, shall be summarily rejected.
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Abbreviations:
AC ! Alternating Current
Baseefa j British Approval Service for Electrical Equipment in Flammable
Atmospheres
CPU : Central Processing Unit
CSA ; Canadian Standards Association
DC 5 Direct Current
DCS : Distributed Control System
DMR - Dual Modular Redundant
DVD i Digital Versatile Disc
EMI : Electromagnetic Interference
ESD i Emergency Shutdown System
EXIDA : Excellence in Dependable Automation
FAT : Factory Acceptance Test
FMEDA : Failure Modes, Effects and Diagnostic Analysis
HART 3 Highway Addressable Remote Transducer
HW x Hardware
HWC : Hardwired Console
IEEE 3 Institute of Electrical and Electronic Engineers
o : Input / Output
LAN : Local Area Network
LCD : Liquid Crystal Display
LCIE 2 Laboratorie Central Industries Electriques
LED : Light Emitting Diode
MIS :  Management Information System
MTBF : Mean Time Between Failure
MTTR : Mean Time to Repair
OPC : OLE for Process Control
PC : Personal Computer
P&ID : Piping and Instrumentation Diagram
PID : Proportional, Integral and Derivative
PLC 1 Programmable Logic Controller
PTB ; Physikalisch Technische Bundersanstalt
PLC : Programmable Logic Controller
RFI x Radio Frequency Interference
SIL g B Safety Integrity Level
TCP/IP s Transmission Control Protocol / Internet Protocol
TMR : Triple Modular Redundant
TUV : Technische Uberwachungs Vereine
UHF : Ultra High Frequency
UPS : Uninterrupted Power Supply
UL - Underwriter’s Laboratories
VDU : Video Display Unit
VHF = Very High Frequency

Instrumentation Standards Committee
Convener :  Mr. Rajiv Gupta

Members :  Mr. S Bhowal
" Mr. M Nandi
Mr. R K Gupta
Ms. Rima Kundu
Mr. S Mahesh Kumar
Ms. N P Guha (Proj.)
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1.0 GENERAL
1.1 Scope

1.1.1 This specification, defines the minimum functional requirements for the design, hardware,
software and firmware specifications, nameplate marking, testing and shipping of
Programmable Logic Controllers (PLC) designed for reliable, effective and optimum control
and monitoring of a process plant (hydrocarbon and non-hydrocarbon) and captive power
plant.

1.12 The related standards referred to herein and mentioned below shall be of the latest editions,
unless otherwise specified: -

API American Petroleum Institute

RP 552 ‘Transmission Systems‘
EEMUA' Engineering Equipment & Material User Association
191 Alarm System - A Guide to Design, Management and
Procurement
BS British Standards
EN 10204 Inspection Document for Metallic Products
IS/IEC Indian Standards / International Electrotechnical Commission

IS/IEC60079  Electrical Apparatus for Explosive atmospheres

IS/IEC60529  Classification of Degree of protection provided by
enclosures (IP Code). :

IEC 60584-2  Thermocouples. Part 2: Tolerances
IEC 60617 Graphical Symbols for Diagram

IEC 60751 Industrial platinum resistance thermometers and platinum
temperature sensors

IEC 61000-4-3 Electromagnetic compatibility (EMC) - Part 4-3: Testing
and measurement techniques - Radiated, radio-frequency,
electromagnetic field immunity test.

IEC 61000-4-4 Electromagnetic Compatibility (EMC) —Part 4-4: Testing
and Measurement Techniques — Electrical Fast Transients
/ Burst Immunity Test

IEC 61000-4-5 Electromagnetic Compatibility (EMC) —Part 4-5: Testing
and Measurement Techniques — Surge Immunity Test

IEC 61000-6-2 Electromagnetic Compatibility (EMC) —Paﬁ-6-2: Generic
Standards — Immunity for Industrial environments.

IEC 61508 Functional Safety - of Electrical / Electronic /
Programmable Electronic Safety-related Systems.
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IEC 61131 Programmable Logic Controllers

IEC 61511 Functional Safety — Safety Instrumented Systems for the
Process Industry Sector

IEC 61643-21 Low voltage surge protective devices - Part 21: Surge
protective devices connected to telecommunications and
signaling networks - Performance requirements and
testing methods

IEC 62561-3  Lightning protection system components (LPSC) - Part 3:
Requirements for isolating spark gaps (ISG)

IEEE 802.3  Telecommunication and Information Exchange between Systems — Local
and Metropolitan Area Networks — Specific Requirements — Part 3: Carrier
Sense Multiple Access with Collisions Detection (CSMA / CD) Access
Method and Physical Layer Specifications

IS ) Indian Standards
3043 Code of Practice for Earthing
ISA _ International Society of Automation
5.1 Instrumentation Symbols and Identification
5.2 Binary Logic Diagrams for Process Operations
33 Graphic Symbols for Distributed Control / Shared Display
Instrumentation, Logic and Computer System. (
5.4 Instrument Loop Diagrams
5.5 Graphic Symbols for Process Displays
18.1 Annunciator Sequences and Specifications
71.01 Environmental Conditions for Process Management and

Control Systems: Temperature and Humidity

71.04 Environmental Conditions for Process Measurement and
control Systems: Airborne Contaminants

ANSI/ISA  American National Standards Institute / International Society of Automation

TR 99.00.01 Security technologies for Industrial Automation and
Control Systems
ISO International Organization of Standardization
216 Writing Paper and Certain Classes of Printed matter-Trimmed
Sizes- A & B Series and indication of machine direction
9241-5 Ergonomic requirements for office work with visual display
terminals (VDTs) ~ Part 5: Workstation layout and postural
requirements
S —— Copyright EFL — Allightsrosserad
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9241-302 Ergonomics of human-system interaction — Part 302:
Terminology for electronic visual displays

1.13 In the event of any conflict between this specification, data sheets, statutory regulations,
related standards, codes etc., the following order of priority shall govern:

a)  Statutory regulations

b)  Job Specifications/ Data Sheets

c)  Standard Specifications

d) Codes and Standards

1.1.4 In addition to meeting purchaser’s specifications in totality, vendor’s extent of responsibility
shall also include the following:

a)  Purchaser’s data sheets specify the minimum acceptable functional requirements for
the programmable logic controllers. It shall be vendor’s responsibility to select proper
hardware, software and firmware to meet the specified functional requirements,
keeping the integrity of functional blocks specified in the configuration diagram
attached with the Requisition.

b)  Purchaser’s data sheets specify the scan time / cycle time and loading requirements.
Vendor shall be responsible for sizing and selecting their standard product i.e.
hardware, software and firmware to meet the requirements specified in the purchaser’s
data sheets.

¢)  Adequacy of Bill of Material selected to meet purchaser’s requirements including
spares. Vendor to note that bill of material shall not be verified by the purchaser
during evaluation stage. Any hardware, software and firmware required to meet the
purchaser’s specified requirements shall be provided by the vendor without any
implication.

1.2 Bids

1.2.1 Vendor’s quotation shall be strictly as per the bidding instructions to vendor attached with
the Requisition. Vendor’s quotation shall enumerate and include the detailed specification of
each subsystem and each module of programmable logic controller, detailed system
configuration, hardware and software capabilities, programming aids, display facilities and
other relevant information.

1.2.2 Whenever a detailed technical offer is required, vendor’s quotation shall include the
following:

a)  Compliance to the specifications.

b)  Detailed specification sheet for each sub-system. The specification sheet shall provide

‘information regarding hardware specifications, software specifications, redundancy
requirements, capacity, power consumption etc. of the programmable logic controllers
and its accessories. The material specifications and unit of measurement for various
items in vendor’s specification sheets shall be to the same standards as those indicated
in purchaser’s data sheets.

¢)  System security features and design details.
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1.23

124

1.2.5

12.6

1.2.7

1.2.8

d)  Proven references for each offered model in line with clause 1.2.4 of this specification
whenever specifically indicated in the purchaser’s specifications.

¢) A copy of approval for flameproof enclosure, intrinsic safety etc whenever specified,
from local statutory authority, as applicable, like Petroleum and Explosives Safety
Organisation (PESO) / Chief Controller of Explosives (CCE), Nagpur or Director
General of Mines Safety (DGMS) in India along with:

i)  Test certificate from recognised house CIMFR (Central Institute of Mines & Fuel
Research) / ERTL (Electronics Research and Test Laboratory) etc. for specified
protection class as per relevant Indian Standard for all Indian manufactured
equipments or for equipments requiring DGMS approval.

ii) Certificate of conformity from agencies like LCIE, Baseefa, PTB, CSA, UL etc,,
for compliance to ATEX or other recognised standards for all equipments
manufactured outside India.

f)  Deviations on technical requirements shall not be entertained. In case vendor has any
valid technical reason to deviate from the specified requirement, they must include a
list of deviations item wise, summing up all the deviations from the purchaser’s data
sheets and other technical specification along with the technical reasons for each of
these deviations.

g) Certificate for specified SIL requirement (e.g. SIL-3) from Independent Testing
Agency (e.g. TUV/EXIDA).

h) Catalogues giving detailed technical specifications, model decoding details and other
related information for each item / sub-system covered in the bid.

The equipment being offered / supplied shall be of latest proven version available in the
current manufacturing range.

The system hardware, software and firmware as offered, shall be field proven and should
have been operating satisfactorily for a period of minimum 6 months continuously on the
bid due date in the validly similar size and application specified in the purchaser’s data
sheet. Items with prototype design shall not be offered or supplied.

The detailed scope of work, specific job requirements, exclusions, deviations, additions etc.
shall be indicated in the job specifications which shall be part of Requisition

Whenever specified, vendor shall furnish tested values of failure rates, probability of failure
on demand and test intervals for safety integrity level analysis.

All documentation submitted by the vendor including their quotation, catalogues, drawings,
installation, operation and maintenance manuals shall be in English language only.

Vendor shall also quote for the following:

a) Two year’s operational spares for each sub-system and their accessories which shall
include the following as a minimum:

i) All type of electronic modules e.g. 1/O modules, processor modules,
communication modules, power supply modules etc.

ii) All type of auxiliary items e.g. barriers / isolators, hardwired instruments,
annunciator modules, receiver switches, trip amplifiers, temperature element
converters etc.

Bormatio B-00-0001-FLEEGD Fopyy TRy EeIVR
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1.3

1.3.1

1.3.2

ili) Switches, lamps, fuses, connectors, terminals, pre-fabricated cables, circuit
breakers, relays etc. .

iv) Video display units, keyboards, disc drives, PC’s, network items (e.g. switches,
hubs etc.) etc.

b)  Any special tools and test equipments needed for the maintenance of PLCs ax}d other
items being offered by vendor. Vendor must confirm in their offer if no specla{ tools
or test equipments are needed for maintenance other than those specifically indicated

in purchaser’s data sheet.

Drawings and Data

Detailed drawings, data, catalogues and manuals required from the vendor are indicated by
the purchaser in vendor data requirement sheets. The required number of prints and soft
copies shall be dispatched to the address mentioned, adhering to the time limits indicated.

Final ‘documentation consisting of design manuals, installation manual, operation and
maintenance manual etc., submitted by the vendor after placement of purchase order shall

include the following, as a minimum:
a)  Specification sheet for each sub-system, auxiliary instrument and bought out item.
b)  Certified drawings for complete system including the following:
i)  System Configuration Diagram
ii) General Arrangement drawings for panels, cabinets, marshalling racks,
hardwired consoles, operator console, programming terminal etc with complete

dimensional details, internal construction and weight in kilograms.

iii) Control room layouts e.g. console room, rack room and engineering room layout
with all dimensions in millimeters.

iv) Channel base frame drawings for console room, rack room and engimeering
room.

v) Input/ output assignment.

vi) Logic/ Ladder diagrams.

vii) Loop wiring diagram for all tags.

viii) Power supply distribution diagram.

iX) Memory loading calculations/ Scan time calculations.

X) Modbus address mapping/ Protocol/ Pin Detail wherever required as per
requisition.

xi) Dynamic graphic diagrams.
Xii) System grounding drawing.

<) Des.ign manuals and functional design specifications which shall include hardiware
design manual, software design manual and special software specifications.
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d)  Copy of type test certificates.
e)  Copy of test certificates for all tests indicated in this specification.

f)  Installation manual containing installation procedure for programmable logic
controllers and other items covered in the Requisition.

g)  Power-on, start-up and internal testing procedures.

h)  Software debugging and system configuration procedures.

i)  Calibration and maintenance manual containing maintenance procedures including
replacement of parts, application modification etc.

) Any other drawings and documents specifically indicated in vendor data requirement
enclosed with the Requisition.

2.0 DEFINITIONS

The various terms used in this specification are defined as follows:

21 Programmable Logic Controller

The class of control systems which can be programmed to execute plant shutdown and / or
interlock / sequence logics to the specified safety integrity levels and also regulatory control
functions in specific applications.

2.2 Accessible

A system feature that is viewable by and interactive with the operator and allows the
operator to perform user permissible control action e.g. set point change, auto-manual
transfers or on-off actions.

23 Assignable

A system feature that permits an operator to direct a signal from one device to another
without the need for change in wiring, either by means of switches or via other data entry
devices like keyboard commands to the system.

24 Configurable

The capability to select and connect standard hardware modules to create a system or the
capability to change functionality or sizing of software functions by changing parameters
without having to modify or regenerate software.

25 70
Input / Output with respect to process / operator.
2.6 PLC Console (Operator)
PLC console (Operator) is the operator’s main plant interface device through which operator

can view, monitor and control the plant and can give instructions to peripherals to execute
commands, and shall have protective access to configure and maintain the system.
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2.11

2.12

2.13

2.14

2.15

PLC Engineering Console (Programming)

PLC Engineering console (Programming) shall be the engineer’s main interface device
through which engineer can configure / program and maintain the system, and shall have
protective access to monitor and control the plant, give instructions to peripherals to execute
commands.

Local Level

All those SUb'SYStems, which directly interface with field devices shall be referred to as
local level.

Central Level

Operator Console gnd Programming Terminal, which present data acquired from local level
devices, shall be referred as Central Level.

Database

Database shall be defined as the information stored temporarily or permanently in the
system which can be accessed by various programs to meet all its functional requirements.

Loop Integrity

A system shall be said to have loop integrity if the failure of one component in the system/
sub-system does not affect more than one loop.

System Loading

System loading for 5 sub-system is defined as the percentage of time a sub-system spe-:ndS_ mn
carrying out various activities referred to the use of memory, CPU time and communication
capacity in the worst case of high sub-system operation out of the designed / designated
cycle time of the Sub-system.

Redundancy

A system component shall be termed as redundant if it takes over automatically the
operation in the ewvent of the failure of the main component without causing any interruption
in the system and upsetting the process. The repaired or replaced device shall be brought
in-line only through, operator action without upsetting system operation.

Switchover Time

Time required for  pack up instrument / system to come on-line automatically in case of the
failure of the main jnstrument / system.

Processor Cycle Tjme (t0)

Processor cycle tirme is the measure of the processing speed of a processor. Processor cycle
time for a sub-systemn, of the programmable logic controller shall be defined as follows:—

Processor cycle tirpe for programmable logic controller shall be defined as the total time
taken by the processsor to read input supplied by input module, execute all computztions
(analog as well as L ogic as configured) and write the outputs for the output module.

Fofma NO-800000EREREETS ECoprightEl~Altfightsrestemer)

729



STANDARD SPECIFICATION STANDARD SPECIFICATION No.

@m,\ LMTED FOR PROGRAMMABLE LOGIC 6-52-0040 Rev. 2
|mm (A Govl. of india Undemtaking) CONTROLLERS w
2.16 Secan Time (t,)

217

2.18

2,19

2.20

©2.21

2.22

2.23

Scan time of a logic loops is the end-to-end response time of a sub-system and shall be
defined as follows:

The scan time for a logic loop shall be defined as the total time taken by a sub-system e.g.
programmable logic controller to read input from the input terminal, process input, execute
logic, updating logic output and write output at the output terminal for all the logics
configured within the subsystem. :

User’s Memory

Free memory space available after utilisation of memory required for system operation,
configuration and implementation of application and other system related functions for
implementation of user defined specific programs such as plant calculations, process
optimization or MIS (like free formatting of certain logs). The programs shall either be
written in high level language or system specific language.

Event

An event shall be defined as any action taken by the operator via operator keyboard or
switches on hardwired console like change of set point, change of control mode, start/stop of
motor, open/close of shut down valves, alarm acknowledge, etc.

Sequence of Event (SOE)

Arranging events in the sequence of their occurrence in time with a specified time resolution
by a program is defined as sequence of event.

Sequence of Event Recorder (SER)

Sequence of event recorder, when specified, shall identify, store and print alarms with the
specified time resolution between two events. SER shall also transfer data to operator sub
system over communication sub system.

Real Time Trend

Real time trend shall be defined as a continuously progressing graphical record showing
updated parameter with most recent value and a past record of minimum of 10 minutes
without pressing any additional key for moving backward in time.

Plant Information Network

High-level communication network which serves various users within a plant and transfer
information for the purpose of unit / plant monitoring. This network is different than control
network and is generally realised using open communication protocol network e.g. OPC etc.

Tag

A Tag is a collection of attributes that specify either a control loop or a process variable, or a
measured input, or a calculated value, or some combination of these, and all associated
control and output algorithms. Each tag is unique.
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