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40 PY9756144408 Conductivity analyzer (online Retractable type)| 4-20mA Pressure: -1 to 3 Kg/cm2(g)
Temperature : 30 to 80
41 PY9756144416 Conductivity analyzer (online Retractable 4-20mA + HART Pressure: -1 to 3 Kg/cm2(g)
type) Temperature : 30 to 80
12 PY9756144424 Conductivity analyzer (online Retractable Foundation Field bus Pressure: -1 to 3 Kg/cm2(g)
type) Temperature : 30 to 80
43 PY9756144432 pH analyzer (online Retractable type) 4-20mA Pressure: -1 to 3 Kg/cm2(g)
Temperature : 30 to 80
) Pressure: -1 to 3 Kg/cm2(g)
44 PY9756144440 4-20mA + HART
pH analyzer (online Retractable type) Temperature : 30 to 80
) ) ) Pressure: -1 to 3 Kg/cm2(g)
45 PY9756144459 Foundation Field bus
pH analyzer (online Retractable type) Temperature : 30 to 80

Note-1 : Wherever Two (2) no’s of cat-ion exchange columns are provided, necessary switching valves for switching to the standby

column shall also be provided. The switch over shall be possible from the front of the panel. Also one (1) conductivity cell for each

stream shall be provided after the cat-ion exchange column

VARIANT TABLE — 2 (for Sample Handling System)

Cooling Water process data:

Pressure — 3 to 10 kg/cm2(g); Temperature — 27 to 36 Deg C;
Chloride content: 130 — 285 mg/Itr

Var Material Sample Handling System shall be designed for Standard ranges
Sample Stream -
No. Code Medium | Pressure (Kg/cm2(g))| Temperature (Deg C)
CCT:0-1pS/cm
Main STEAM CT:0-100 pS /cm
60 PY9756144602 Steam 47.3 t063.8 495 to 528 Silica : 0.001 - 1 ppm
(SUperheated) Sodium : 0 — 100 ppb
pH:0-14
61 | PY9756144610 | Main STEAM (Saturated) Steam 49 t067.3 263 to 283 CCT:0 -1 ps/em
CT:0-100 S /cm
CCT:0—-1pS/cm
62 PY9756144629 | HP Drum Water Water 49 to 67.3 263t0 283 CT:0-100 pS /ecm
Silica : 0.001 — 10 ppm
CCT:0-1pS/cm
CT:0-100 S /cm
63 PY9756144637 | LP STEAM (Superheated) Steam 2.2t06.1 285 to 300 Silica : 0.001 — 1 ppm
Sodium : 0 — 100 ppb
pH:0-14
64 | PY9756144645 | LP STEAM (Saturated) Steam 281076 142 t0 173 CCT:0 -1 ps/em
CT:0-100 S /cm
CCT:0—-1pS/cm
65 PY9756144653 | LP Drum Water Water 2.8t07.6 142to0 173 CT:0-100 pS /ecm
Silica : 0.001 — 10 ppm
HP Feed water CCT:0-1pS/cm
66 | PY9756144661 o Water 54 t0 76 110 to 140 CT:0-1ps/em
(Economizer inlet) N
Silica : 0.001 -1 ppm
LP Feed water pH:0-14
67 PY9756144670 . ) Water 52to11.5 110 to 140 )
(Economizer inlet) D02 :0.001— 1 ppm
Feed water (HP BFP CCT:0—1 puS/cm
68 PY9756144688 tlet Water 71to 115 110 to 140 CT:0-1uS/cm
outlet) Silica : 0.001 -1 ppm
69 | PY9756144696 | Feed water (LP BFP outlet)  Water 14.5t0 25 110 to 140 pH:0-14
Do2:0.001 -1 ppm
CCT:0-1pS/cm
Feed water (Deaerator €r:0-1 us/em
70 PY9756144700 Water 1to7.5 100to 170 Silica : 0.001 -1 ppm
outlet) oH:0-14
Do2:0.001 -1 ppm
CCT:0—-200 pS/cm
Condensate (CEP Silica : 0.001 - 10 ppm
71 PY9756144718 | outlet/ CST inlet/ Condensate 3to 16 30 to 80 Sodium : 10 — 1000 ppm
Cooling water) pH:0-14
Do2 :0—-200 ppb
72

CCT : Cat-ion conductivity; CT : Specific conductivity
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VARIANT TABLE — 3 (for Spares)

Var.No. | Material Code Item Remarks
SHS fittings, valves, gauges, regulators, solenoid valves, flow meters, switches,
Conductivity Cell, pH electrode & Temperature compensators, pH cell housing, Do
sensor, analyser PCB, O-Ring/Gaskets , Valve packing , sensor cables, fuses and

80 PY9756144807 . . . .
other components like Consumables [Resin, resin column, chemical reagents,
filters, buffer solutions / tablets, etc]
[1 Set = 5% of each type and range subject to minimum 1 no]

81 PY9756144815 Sample cooler

82 PY9756144823 Fuses
Consumables like Resin, resin column, chemical reagents for all analyzers, filters,

83 PY9756144831 buffer solutions / tablets
[1 Set =5% of each type and range subject to minimum 1 no]

84 PY9756144840 Sensor cables

VARIANT TABLE — 4 (For Supervision of Erection & Commissioning)
Var. No. Material Code Item Remarks
85 PY9856144850 Supervision of Erection & Commissioning
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18. SAMPLE HANDLING SYSTEM (Typical Drawing)
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19. DATA SHEET for SAMPLE HANDILING SYSTEM for PANEL MOUNTED ANALYSERs
Sample conditioning system shall be as per DWG-1 and technical requirements for items involved in sample handling system shall be

as per below. All the items shall be suitable for sample pressure and temperature mentioned in varianttables.

S.No. | Item Requirement
(1) : Typical drawing Refer DWG-1
(2) i Sample isolation & blow 1) MOC : SS 304 or better ; Trim material: SS 316
down valves [item no: 1b & 2) Globe type with back seat arrangement, Integral stellited seat and welded
5a) body/bonnet design
(3) : Sample cooler 1) Design: Tube coil in shell counter flow
[item no: 2b] 2) Shell : SS 304 or INCONEL or better suitable for cooling water parameters
3) Coil MOC: SS 316 or INCONEL or better suitable for cooling water parameters &
composition.
4) Submerged helical coil type of shell and tube design with removable shell.
5) Design shall confirm to ASTM section VIII, Div.1
6) Mounting : Surface ; Built in shell relief valve : Required
7) Drain plug: Required; Provision for shell drain: Required.
8) Make: Sentry / Vendor standard (one of the make will be finalized by BHEL during
drawing Approval)
(4) : Sample & coolant filters 1) Body material : SS 316 or better
[item no: 6 & 7] 2) Filter housing material: SS 316
3) Sample filter location: Before pressure regulator
4) Coolant filter location: on cooler inlet cooling water header.
5) Shall retain particles of 40 micron and larger.
(5) : Coolant flow indicator 1) Type: Flow through
[item no: 4] 2) Mody material: SS 304 / SS 316; Window material: Toughened glass
(6) : Sample pressure regulator 1) Builtin safety valve: Required; Body material: SS316
[item no: 8] 2) Make upto 35 bar: Vendor can supply OEM pressure regulator
3) Make: M/s Sentry (or) equivalent make as per ASME standard (one of the make will
be finalized by BHEL during drawing Approval)
(7) | Pressure relief valve 1) Type: Spring loaded; Body material: SS 316
[item no: 9] 2) Make: M/s Sentry (or) equivalent make as per ASME standard (one of the make will
be finalized by BHEL during drawing Approval)
(8) i Temperature gauge with 1) Type: Bi-metallic ; Accuracy : £ 1 % of FSD or better
thermowell 2) Dial size : 150 mm; Casing : Stainless steel ; Thermowell material: SS 316;
[item no: 10] 3) Make: GIC/Forbes/Pyro/Hguru/Wika
(9) | Pressure gauge 1) Type: Bourdon tube ; Accuracy : + 1 % of FSD or better
[item no: 11] 2) Dial size : 150 mm; Casing : Stainless steel
3) Make: GIC/Forbes/Wika//HGuru
(10) : Temperature Switch with 1) Switch contacts: 2 NO, 2 NC of 230V, 5A rating
thermowell 2) Power supply: To be derived by vendor from available bulk supply
[item no: 12] 3) Thermowell material: SS 316
4) Make: Switzer/Indfos/GIC
(11) : Solenoid valve 1) Type: 3-way direct acting universal type; Body material: SS 316
[item no: 14] 2) Power supply: To be derived by vendor from available bulk supply
3) Make: Asco/Herion/Rotex
(12) | Back pressure regulator 1) Design pressure: suitable for sensor operating pressure
[item no: 22] 2) Body material: SS 316
3) Make: M/s Sentry (or) equivalent make as per ASME standard (one of the make will
be finalized by BHEL during drawing Approval)
(13) | Sample flow indicator 1) Body & float material: SS 316; Measuring tube: Borosilicate Glass
[item no: 16] 2) Alarm Facility: required low flow and shall inhibit analysis whenever low flow is
sensed.
3) Make: Eureka/Waree
(14) : Tubes & tube fittings 1) Type: Double compression type
2) Make: Swagelok/Parker
(15) ; Chiller unit 100% Redundant chiller unit is required (to meet the sample temperature of 25 Deg C at
sensor inlet) with all necessary accessories as part of supply.




Ref. Doc

21. DATA SHEET for pH Sensor & Transmitte!

CACEAG PY 56144
PRODUCT STANDARD
5 iy
é z PROJECT ENGINEERING & SYSTEMS DIVISION REV. 00
S | HYDERABAD HYDERABAD Page 11 of 18
20. RACK/PANEL SPECIFICATION
S.No.: Requirement For Panel/ Rack
(1) | Dry & Wet section Separate free standing WET PANEL/RACK and separate free standing DRY
PANEL as per variant table
(2) : Dry Panel ingress protection IP-54 to weather proof
(3) | Panel Design Shall be designed for ready access of components for ease of maintenance
(4) ¢ Panel Supports panels shall be furnished with 100 mm base angle for bolting to 100 mm high
concrete curb
(5) | Removable gland plate at bottom Required
- (6) : Cable entry From Bottom/Top — will be finalized during order execution
as (7) | Sample line & Cooling water lines Entry from left side of wet panel
Q.
E S (8) : Earthing Bus bar Copper, flat strip
o
% $ (9) : Terminal blocks 2.5 sgq.mm. screw type
us (10) i Cooling fan Required for Dry panel at top
< Y=
o S (11) | Lifting lugs SS (without paint) at panel top
o
5 § (12) : Cable routing Through PVC channels. Analog and digital signals shall be routed separately.
g *GEJ (13) : Sample line routing Through Aluminum trays
z 9 (14) : Local junction box mounted inside Dry Required. All analog and digital signals from all analyzers shall be terminated in
3 e panel separate junction box.
2
= ,j_: = (15) : Cables 1) All Cables between SWAS panels & purchaser DCS - By BHEL
3
E % S 2) All other internal cables inside SWAS panels — By vendor
g z g (16) : Cable glands [Nickel plated brass] & SS 1) Suitable for cable OD 23mm — 8 No’s glands + 8 No’s plugs
% s © 304 dummy plugs 2) Suitable for cable OD 18mm — 12 No’s glands + 12 No's plugs
o > 2 [supply by vendor for purchaser’s use] 3) Suitable for cable OD 13mm — 15 No’s glands + 15 No's plugs
8 b E (17) | Panel/rack dimensions For Dry Panel:
<Z( g‘ z 1) Up to 3 analyzers : 400 x 800 x 2100 mm
IJ—: g ; 2) For every addition of 3 analyzers: 200 mm width to be added
Vs = For Wet Panel:
E f § 1) Up to 3 analyzers : 400 x 800 x 2100 mm
8 @ ‘g 2) For every additional analyzer: 300 mm width to be added
% g (18) | Wet rack/panel & Dry panel charges Shall be included in Sample handling system unit rates
3=
B2
¢
c ©
[Se;
52
B o
£y
L ¢
R
P 5
= E
+

S.No. ! Requirement for : | PHanalyzer
(1) | Service Liquid (as per SHS material code)
(2) | Make Rosemount/ABB/Yokogawa/E&H/HACH/EMERSON
(3) Range 0to 14 pH
(4) Sensor Type Differential Electrode with automatic flushing arrangement
(5) Flow through chamber material SS316
(6) Sensor & Electrode material Glass
(7) § Automatic temp. compensation Required, in built RTD, PT-100/PT1000
(8) § Sensor calibration Single/dual point calibration with buffer solution
(9) Sensor response time 90% in 60 seconds or better at 25 Deg C
(10) Power supply to sensor Loop powered from transmitter
(11) Sensor process connection Vendor to select
(12) Sensor cable length As per DWG-2 [suitable hardware/software to be provided to meet the requirement]
(13) Type Microprocessor based Electronics
(14) Measuring range Suitable for sensor full range
(15) o Transmitter mounting Panel flush mounting & 2” pipe mounting(for online retractable analyser)
(16) E Power supply Suitable for available power supply rating mentioned in this specification
(17) ;, Transmitter no of channels Vendor to select
(18) g Transmitter output As per variant table; transmitter OUTPUT shall be independent for each analyzer
(19) = Alarm relay outputs Min 2 No’s, 24 V DC, 5A resistive for each parameter
(20) Transmitter accuracy +0.5% of span or better

(21)

Linearity

+ 1% of span or better
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(22) Local Display on panel Required for each analyzer for indicating measured value, engg unit & alarms.
(23) Configuration facility Required for calibration, alarm & instrument configuration
(24) Transmitter Enclosure material Epoxy painted metallic or Polycarbonate
(25) Housing Ingress protection Minimum IP54 for indoor installation & Minimum IP65 for outdoor installation
(26) Diagnostic features Required
(27) Process data As per SHS material code
(28) Sample handling system Required as per DWG-1 & SHS material code
(29) Interface & scope of supply Refer DWG-1 & DWG-2.

22. DATA SHEET for Conductivity Sensor & Transmitter (Specific/ Cat-ion/ Degassed Cat-ion)

S.No.: Requirement for Conductivity analyzer
(1) | Service Liquid (as per SHS material code)
(2) | Make Rosemount/ABB/Yokogawa/E&H/HACH/EMERSON
(3) Range As per variant table
(4) Sensor Type Flow through type automatic flushing arrangement
(5) Flow through chamber material SS 316
(6) Sensor & Electrode material SS 316 or better
(7) § Automatic temp. compensation Required, in built RTD, PT-100/PT1000
(8) é Sensor calibration Single/dual point calibration with buffer solution
9) Sensor response time 90% in 60 seconds or better at 25 Deg C
(10) Power supply to sensor Loop powered from transmitter
(11) Sensor process connection Vendor to select
(12) Sensor cable length As per DWG-2 [suitable hardware/software to be provided to meet the requirement]
(13) Type Microprocessor based Electronics
(14) Measuring range Suitable for sensor full range
(15) Transmitter mounting Panel flush mounting & 2” pipe mounting(for onlineretractable analyser)
(16) Power supply Suitable for available power supply rating mentioned in this specification
(17) Transmitter no of channels Vendor to select
(18) | & Transmitter output As per variant table; transmitter OUTPUT shall be independent for each analyzer
(19) g Alarm relay outputs Min 2 No’s, 24 V DC, 5A resistive for each parameter
(20) é’ Transmitter accuracy +0.5% of span or better
(21) | & Linearity +1% of span or better
(22) Local Display on panel Required for each analyser for indicating measured value, engg unit & alarms.
(23) Configuration facility Required for calibration, alarm & instrument configuration
(24) Transmitter Enclosure material Epoxy painted metallic or Polycarbonate
(25) Housing Ingress protection Minimum IP54 for indoor installation & Minimum IP65 for outdoor installation
(26) Diagnostic features Required
(27) Process data As per SHS material code
(28) Sample handling system Required as per DWG-1 & SHS material code
(29) Interface & scope of supply Refer DWG-1 & DWG-2.

23. DATA SHEET for DO2 Sensor & Transmitter

S.No.

Requirement for

Dissolved Oxygen analyzer

(1) | Service Liquid (as per SHS material code)

(2) | Make Rosemount/ABB/Yokogawa/Chemtrol

(3) Range As per variant table;

(4) | & Sensor Type Flow through type automatic flushing arrangement
(5) g Flow through chamber material SS 316

(6) & sensor & Electrode material Noryl/PTFE & Gold or silver cathode

(7) Automatic temp. compensation Required, in built RTD, PT-100/PT1000
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(8) Sensor calibration Single/dual point calibration with buffer solution
(9) Sensor response time 90% in 60 seconds or better at 25 Deg C
(10) Power supply to sensor Loop powered from transmitter
(11) Sensor process connection Vendor to select
(12) Sensor cable length As per DWG-2 [suitable hardware/software to be provided to meet the requirement]
(13) Type Microprocessor based Electronics
(14) Measuring range Suitable for sensor full range
(15) Transmitter mounting Panel flush mounting
(16) Power supply Suitable for available power supply rating mentioned in this specification
(17) Transmitter no of channels Vendor to select
(18) | & Transmitter output As per variant table; transmitter OUTPUT shall be independent for each analyzer
(19) 'é Alarm relay outputs Min 2 No’s, 24 V DC, 5A resistive for each parameter
(20) i £ Transmitter accuracy +0.5% of span or better
<
(21) | & Linearity + 1% of span or better
(22) Local Display on panel Required for each analyser for indicating measured value, engg unit & alarms.
(23) Configuration facility Required for calibration, alarm & instrument configuration
(24) Transmitter Enclosure material Epoxy painted metallic or Polycarbonate
(25) Housing Ingress protection Minimum IP54 for indoor installation & Minimum IP65 for outdoor installation
(26) Diagnostic features Required
(27) Process data As per SHS material code
(28) Sample handling system Required as per DWG-1 & SHS material code
(29) Interface & scope of supply Refer DWG-1 & DWG-2.

24. DATA SHEET for SILICA ANALSYER

S.No.: Requirement for Silica Analyzer
(1) | Service Liquid (as per SHS material code)
(2) | Make HACH/Emerson/E&H GmBH/Yokogwa
(3) Range As per variant table;
(4) Sensor Type As per vendor standard
(5) Flow through chamber material As per vendor standard
(6) Sensor & Electrode material As per vendor standard
(7) § Automatic temp. compensation As per vendor standard
(8) é Sensor calibration Single/dual point calibration with std. solution
(9) Sensor response time As per vendor standard
(10) Power supply to sensor Loop powered from transmitter
(11) Sensor process connection Vendor to select
(12) Sensor cable length As per DWG-2 [suitable hardware/software to be provided to meetthe requirement]
(13) Type Microprocessor based Electronics
(14) Measuring range Suitable for sensor full range
(15) Transmitter mounting Panel flush mounting
(16) Power supply Suitable for available power supply rating mentioned in this specification
(17); Transmitter no of channels Dual channel
(18) E Transmitter output As per variant table; transmitter OUTPUT shall be independent for each analyzer
(19){ 2 Alarm relay outputs Min 2 No’s, 24 V DC, 5A resistive for each parameter
(20) g Transmitter accuracy As per vendor standard
(21) = Linearity As per vendor standard
(22) Local Display on panel Required for each analyser for indicating measured value, engg unit & alarms.
(23) Configuration facility Required for calibration, alarm & instrument configuration
(24) Transmitter Enclosure material Epoxy painted metallic or Polycarbonate
(25) Housing Ingress protection Minimum IP54 for indoor installation & Minimum IP65 for outdoor installation
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(26) Diagnostic features Required
(27) Process data As per SHS material code
28 Sample handling system Required as per DWG-1 & SHS material code
(28)
(29) Interface & scope of supply Refer DWG-1 & DWG-2.
25. DATA SHEET for SODUM ANALSYER
S.No.: Requirement for analyzer
(1) : Service Liquid (as per SHS material code)
= (2) | Make ABB/ Yokogawa/ Emerson/ Forbes Marshall
- C
a8 (3) Range As per variant table;
g E (4) Sensor Type As per vendor standard
= 0O
- o (5) Flow through chamber material As per vendor standard
9 £
S5 (6) Sensor & Electrode material As per vendor standard
E g (7) 6 Automatic temp. compensation Required, in built RTD, PT-100/PT1000
O = 2.
w 9 (8) Z Sensor calibration Single/dual point calibration with buffer solution
C (%]
; © 9) Sensor response time As per vendor standard
<
$ *5 (10) Power supply to sensor Loop powered from transmitter
I +
= Iz © (11) Sensor process connection Vendor to select
E g E (12) Sensor cable length As per DWG-2 [suitable hardware/software to be provided to meetthe requirement]
w T
O x5 (13) Type Microprocessor based Electronics
W o o
% g 'i (14) Measuring range Suitable for sensor full range
8 é g (15) Transmitter mounting Panel flush mounting
>
<Z( g S (16) Power supply Suitable for available power supply rating mentioned in this specification
'_
EE é E (17) Transmitter no of channels 3 (Three)
E K%) ‘g (18) i & Transmitter output As per variant table; transmitter OUTPUT shall be independent for each analyzer
a ¥ o |
8 S o (19) g Alarm relay outputs Min 2 No’s, 24 V DC, 5A resistive for each parameter
c
% g (20) ‘£ Transmitter accuracy As per vendor standard
<
-§ %‘ (21) | & Linearity As per vendor standard
é o (22) Local Display on panel Required for each analyser for indicating measured value, engg unit & alarms.
s % (23) Configuration facility Required for calibration, alarm & instrument configuration
§ 3 (24) Transmitter Enclosure material Epoxy painted metallic or Polycarbonate
B o
g f (25) Housing Ingress protection Minimum IP54 for indoor installation & Minimum IP65 for outdoor installation
ug g (26) Diagnostic features Required
E ‘é (27) Process data As per SHS material code
= = (28) Sample handling system Required as per DWG-1 & SHS material code
(29) Interface & scope of supply Refer DWG-1 & DWG-2.

26. DATA SHEET for HC ANALSYER

S.No.: Requirement for analyzer
(1) | Service Liquid (as per SHS material code)
(2) Range As per variant table;
(3) Sensor Type As per vendor standard
(4) Flow through chamber material As per vendor standard
(5) Sensor & Electrode material As per vendor standard
(6) § Automatic temp. compensation Required, in built RTD, PT-100/PT1000
(7) é Sensor calibration Single/dual point calibration with buffer solution
(8) Sensor response time As per vendor standard
(9) Power supply to sensor Loop powered from transmitter
(10) Sensor process connection Vendor to select
(11) Sensor cable length As per DWG-2 [suitable hardware/software to be provided to meet the requirement]
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(12) Type Microprocessor based Electronics
(13) Measuring range Suitable for sensor full range
(14) Transmitter mounting Panel flush mounting
(15) Power supply Suitable for available power supply rating mentioned in this specification
(16) Transmitter no of channels Vendor to select
(17) : & Transmitter output As per variant table; transmitter OUTPUT shall be independent for each analyzer
(18) % Alarm relay outputs Min 2 No’s, 24 V DC, 5A resistive for each parameter
(19) | £ Transmitter accuracy As per vendor standard
(20) ,°<_‘ Linearity As per vendor standard
(21) Local Display on panel Required for each analyser for indicating measured value, engg unit & alarms.
(22) Configuration facility Required for calibration, alarm & instrument configuration
(23) Transmitter Enclosure material Epoxy painted metallic or Polycarbonate
(24) Housing Ingress protection Minimum IP54 for indoor installation & Minimum IP65 for outdoor installation
(25) Diagnostic features Required
(26) Process data As per SHS material code
(27) Sample handling system Required as per DWG-1 & SHS material code
(28) Interface & scope of supply Refer DWG-1 & DWG-2.

27. DATA SHEET for TOC ANALSYER

S.No.: Requirement for analyzer
(1) ¢ Service Liquid (as per SHS material code)
(2) Range As per variant table;
(3) Sensor Type As per vendor standard
(4) Flow through chamber material As per vendor standard
(5) Sensor & Electrode material As per vendor standard
(6) § Automatic temp. compensation Required, in built RTD, PT-100/PT1000
(7) é Sensor calibration Single/dual point calibration with buffer solution
(8) Sensor response time As per vendor standard
(9) Power supply to sensor Loop powered from transmitter
(10) Sensor process connection Vendor to select
(11) Sensor cable length As per DWG-2 [suitable hardware/software to be provided to meet the requirement]
(12) Type Microprocessor based Electronics
(13) Measuring range Suitable for sensor full range
(14) Transmitter mounting Panel flush mounting
(15) Power supply Suitable for available power supply rating mentioned in this specification
(16) Transmitter no of channels Vendor to select
(17) | & Transmitter output As per variant table; transmitter OUTPUT shall be independent for each analyzer
(18) g Alarm relay outputs Min 2 No’s, 24 V DC, 5A resistive for each parameter
(19) é’ Transmitter accuracy As per vendor standard
(20) | & Linearity As per vendor standard
(21) Local Display on panel Required for each analyser for indicating measured value, engg unit & alarms.
(22) Configuration facility Required for calibration, alarm & instrument configuration
(23) Transmitter Enclosure material Epoxy painted metallic or Polycarbonate
(24) Housing Ingress protection Minimum IP54 for indoor installation & Minimum IP65 for outdoor installation
(25) Diagnostic features Required
(26) Process data As per SHS material code
(27) Sample handling system Required as per DWG-1 & SHS material code
(28) Interface & scope of supply Refer DWG-1 & DWG-2.
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FerFar PY 56144
PRODUCT STANDARD
5 iy
é 2 PROJECT ENGINEERING & SYSTEMS DIVISION REV. 00
S | HYDERABAD HYDERABAD Page 16 of 18
28. DATA SHEET for ORP ANALSYER
S.No. | Requirement for analyzer
(1) ¢ Service Liquid (as per SHS material code)
(2) Range As per variant table;
(3) Sensor Type As per vendor standard
(4) Flow through chamber material As per vendor standard
(5) Sensor & Electrode material As per vendor standard
(6) § Automatic temp. compensation Required, in built RTD, PT-100/PT1000
- (7) | & Sensor calibration Single/dual point calibration with buffer solution
. (%]
o (8) Sensor response time As per vendor standard
w
g g 9) Power supply to sensor Loop powered from transmitter
= 0O
;; @ (10) Sensor process connection Vendor to select
g % (11) Sensor cable length As per DWG-2 [suitable hardware/software to be provided to meet the requirement]
E g (12) Type Microprocessor based Electronics
§ jLCJ (13) Measuring range Suitable for sensor full range
; v (14) Transmitter mounting Panel flush mounting
<
3 ‘5 (15) Power supply Suitable for available power supply rating mentioned in this specification
I +
= k= © (16) Transmitter no of channels Vendor to select
E g E (17) : & Transmitter output As per variant table; transmitter OUTPUT shall be independent for each analyzer
s [
o o = (18) % Alarm relay outputs Min 2 No’s, 24 V DC, 5A resistive for each parameter
W o o
% g 'i (19) | £ Transmitter accuracy As per vendor standard
<
8 é g (20) | & Linearity As per vendor standard
>
<Z( g S (21) Local Display on panel Required for each analyser for indicating measured value, engg unit & alarms.
'_
5 @ E (22) Configuration facility Required for calibration, alarm & instrument configuration
E Z § (23) Transmitter Enclosure material Epoxy painted metallic or Polycarbonate
+ —
é S o (24) Housing Ingress protection Minimum IP54 for indoor installation & Minimum IP65 for outdoor installation
c
% 'g (25) Diagnostic features Required
S = (26) Process data As per SHS material code
wv O
£ 2 (27) Sample handling system Required as per DWG-1 & SHS material code
s E (28) Interface & scope of supply Refer DWG-1 & DWG-2.
s 3
~ O
B o
3
L ¢
R
I 5
= E
+
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KA PRODUCT STANDARD PY 56144
2l ) PROJECT ENGINEERING & SYSTEMS DIVISION REV. 00
E HYDERABAD HYDERABAD Page 17 of 18
DEVIATION FORMAT
Enquiry No.:
Item:
Name of Bidder:
Offer Ref. No.:
Clause no. Description as per L Nature of
Sl. No. & Spec. no. Specification Deviation taken Deviation Remarks
NOTES:

2. Deviations, if any, shall be clearly brought out only in this format. Deviations mentioned / taken elsewhere or

in any other format will be ignored.

Additional sheets in the same format can be attached by the vendor, if necessary.

4. Nature of Deviations shall only be of Design / Manufacturing constraints and non-availability of items /

components / makes in market.

5. No price implications shall be entertained for deviations withdrawn during the technical scrutiny.

If any

deviations are accepted by BHEL during technical scrutiny then also there will be no price implication. Hence,

in no case there will be consideration of Price implications.

6. Reasons for the deviations shall be specified in the Remarks column.

7. If there are no deviations from the specifications, bidder still has to submit the signed copy of this format by

writing “NO Deviations” on this format.

8. If the “Deviation Schedule” is not submitted along with the offer, the bidder’s offer is likely to be rejected

without any further interaction with the bidder. Only the accepted deviations in conjunction with the original

tender shall constitute the contract document for the award of job to the bidder

COMPANY SEAL

SIGNATURE OF THE BIDDER

NAME

DESIGNATION

DATE
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ANNEXURE-1 OF PY56144

s are s o PRODUCT STANDARD
ISER=) .
EE B#ll PROJECT ENGINEERING & SYSTEM SDIVISION |REV 00
= o
~ E HYDERABAD HYDERABAD Page 1 0f3
BHEL ENQUIRYNO : Vendor Offer ref no:
Project :: Date of vendor offer:
PRICE SCHEDULE FOR SW AS SYSTEM :: Common Notes
SN | NOTES::
1 This document details the price schedule format for the enquiry. No other format will be entertained.
2 Duly signed & stamped un-priced price schedule format shall be submitted by vendor as a token of his
S concurrence that his price schedule would be submitted in this format.
>
E g 3 Vendor shall fill up prices of various items and submit to BHEL in separate sealed cover. All prices shall be
S & submitted as ex works. Applicable taxes and duties shall be indicated separately in commercial offer.
=
2 3 4 The format contains following sections apart from this page ::
<
5 Jg 4.a | Main Equipment Price format
B 2 4.b | Mandatory spares for Main Equipment
S
é &; 5 Main equipment details are as per BHEL enquiry specs forwarded to vendors by BHEL.
E — & 6 For addition/reduction/deletion of quantity, unit rate quoted in the present offer shall be considered and
< <>C = shall be valid up to execution of the contract to the extent of + 10% of order Value.
[
; % S 7 The total Erection & Commissioning charges should be minimum 10% of the total quoted price of the supply
eS|y 5 package excluding taxes and duties, failing which break up of prices shall be adjusted accordingly for
E é § evaluation & ordering
Z < 3 8 Supervision of Erection & Commissioning services shall be ordered by BHEL Site at the time of commissioning.
T [¢]
8 m z Hence prices quoted for services shall be valid for minimum 3 years or 18 months from date supply,
a s i whichever is earlier.
% é‘ g 9 For the purpose of tender evaluation, quantities as applicable on the date of issue of this price schedule
]
=~ o.5 format for main equipment & spares shall be considered.
=2 >
&) % s 10 | Components/ltems/spares shall be identical to the main eqpt.
]
E = —E 11 | Tender evaluation priority shall be the total aggregate price of main equipment (including accessories &
g é g services) & spares. Quantitieswould be as applicable on the date of issue of this price schedule format.
=
o g2
5=
o Q
S £
.VJ FO
£3
g3
g O
.é 5
=R
o B
g E
E =
I

Signature of bidder
Date:
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PRODUCT STANDARD ANNEXURE-1 OF PY 56144
s B#ll PROJECT ENGINEERING & SYSTEM SDIVISION |REV. 00
E HYDERABAD HYDERABAD Page 20of3
\ BHEL ENQUIRY NO : Vendor Offer ref no:
roject :: Date of vendor offer:
\\ PRICE SCHEDULE FOR SW AS SYSTEM
N\
:.o M %IAL CODE ITEM QTY UNIT RATE (Rs) | TOTAL PRICE (Rs) Remarks

(A) SWAS*}TEM — SUPPLY, DEISGN, ENGINEERING, TESTING

(1) | Asper en}qiry As per enquiry As per enquiry

\

N\

M Q\ENQUlPEM NT TOTAL PRICE [in Rs.] (SUB-TOTAL-[A])=

Operational and maintengnce TRAINING 1 set Total shall be
(B) | for SWASsystem for 3 marxdays at minimum 1% of
Manufacturer’s works [OptioRal offer] SUB-TOTAL-[A]
Supervision of Erection & Comiyissioning 8 sets
(C) | [Refer cl. 13 of PY56022] [Unit rate for Note-(9) & (10)

1Set = 1 visit of 2 days]

(D) | SWASSYSTEM — Mandatory Spares \

1) Specific Conductivity \ 1 No's

Sensor
Specific Conductivity A
(2) Transmitter \1 No’s
(4-20mA + HART)
Cat — ion conductivity
(3) sensor with 2 cat-ion 1No’s

exchange columns

Cat — ion conductivity

(4) transmitter 1 No’s
(4-20mA + HART)
(5) pH Sensor 1 No’s \
pH transmitter ,
(6) (4-20mA + HART) 1 No's \
(7) . Do2 sensor 1 No’s \
As per enquiry
Do2 Transmitter ,
®) (4-20mA + HART) 1 No’s \
Silica analyser + \
(9) transmitter (4-20mA) (2 1 No’s
streams per analyser) \

Sodium analyser +
(10) transmitter (4-20mA) (3 1 No’s
streams per analyser)

Conductivity analyzer

(11) (online Retractable type) 1 No’s

(4-20mA + HART)

pH analyzer (online
(12) Retractable type) 1 No’s

(4-20mA + HART) \
(13) SHSitems (1 set) 1 Set \

M andatory Spares TOTAL PRICE [in Rs.] (SUB-TOTAL-[D])= \
Total Price (sub-total-[A] + [C] + sub-total-[D]) = \
Note: SNo. (A), (C) & (D) will be considered for L1 evaluation Signature of bidder \

Date:
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i) PRODUCT STANDARD PY 56142
; ﬂﬂﬂ PROJECT ENGINEERING & SYSTEMS DIVISION REV. 00
& | HYDERABAD HYDERABAD Page 23 of 25
Data sheet for FRP Canopy
(1) i  |Size&Qty. Refer BOM {(Annexure-I of this specification)
wl
2) | Z I Type FRP for outdoor installation
(3) 19 | Ambient Temp Limit -40to 80°C
(4) Material Fiber Reinforced Plastic
(5) Material grade FRG-918AS {Anti Static)
(6) Dimensions As required
(7) Colour Light Grey
(8) Moulding Technique Compression Moulding
. é‘ Typical Characteristics 1. High Mechanical Strength
8 S 2. Weather Resistant {Resistant to most of the acids, alkalis, vapors
g g (9) and fumes)
=T 3. Anti-Static
n e z 4. UV Resistant
S bS] g 5. Special Rubber Grommets for Cable/Tube Entry
,‘3_‘ g (100! 3 Mounting Bracket Material & Dimensions SS304 & suitable to instrument dimensions
U f .
w 9 For transmitters Canopy for transmitters shall cover TOP and all 4 SIDES with
t '5 (11) transparent door on the FRONT;
Z = Fibrochem Model no: 712-SC
< o For Temperature elements Canopy shape shall be “UMBRELLA” type matching to Temperature
= = T (12) elements dimensions.
E < S Fibrochem Model no: 714-TE
g % g For Positioners Canopy shape shall be “UMBRELLA” type matching to Positioners
o o (13) dimensions.
% 2 E Fibrochem Model no: S2-P
8 5 i (14) For JBs Fibrochem Model no: SHADE-4-A
Q>
<Z,: g_ < (15)1 ~ o Bill of Material (model, dim., Tag no’s) 100% Witness
o -
e 2 < (16) § % Spares {BOM, part no’s) 100% Witness (if ordered)
-~ 1
g b 3 (17) °§ & Dimensional Check 10% witness or min. 2 of each range
> = oF
% e L (18) = © Material compliance certificate 100% Review
o ¢E
-
o O
s = Data sheet for HANDHELD Calibrator
'é § Qty. Refer BOM {Annexure-| of this specification)
s g For HART Devices & Suitable for Zone-1, IIA/IIB/IIC, T4; suitable for all
o < ) e :
S 2 (2) £ Speort & Type makes of‘Sl\/IART tr‘a?nsrﬁltters‘and‘valve‘posmo‘ners W|th all ‘
= o ] engineering capability like calibration, diagnostics, configuration,
= f © inhibition of HART signal etc
S e (3) Ambient Temp Mjt -40 to 80°C
'5 g (4) Configuration \ Universal
= E (5) Application requirement \ HART
(6) Memory \ 1 i As per vendor standard
(7) Device data storage Capacity \ : i As pervendor standard
ox
(8) g Power supply : %24OV AC
(9) E‘_E Easy upgrade option : pr
(10)i = Battery type Rechargeab™{j-ION Battery inbuilt in Base Kit
[s]
(11) Battery Charger Power Supply/ChMr NiMH/Li-lon {100-240 VAC, 50/60Hz,)
(12) Connection Leads Applicable \
(13) Carrying case Applicable \
(14) Battery operating time As per vendor standard \
(15) '5 E Bill of Material (model, dim., Tag no’s) 100% Witness \
28
(16) 2 & Spares (BOM, part no’s) 100% Witness (if ordered) \




Drg./Doc. Cat
SL.NO |Drg./ Doc. Name DATE OF SUBMISSION Remarks
Number S';‘-loE.E.:'fS A/l
A. MECHANICAL
I. GENERAL
1 DESIGN BASIS REPORT ONE WEEK FROM PO
2 PIPING AND INSTRUMENTATION DRAWING FOR DM PLANT ONE WEEK FROM PO
P & | DIAGRAM FOR SIDE STREAM FILTER ONE WEEK FROM PO
PIPING LAYOUT OF DM PLANT TWO WEEKS FROM PO
PIPING LAYOUT FOR SIDE STREAM FILTER TWO WEEKS FROM PO
EQUIPMENT LAYOUT OF MB UNIT TWO WEEKS FROM PO
EQUIPMENT LAYOUT OF SSF ONE WEEK FROM PO
3 INSPECTION CATEGORIZATION PLAN ONE WEEK FROM PO
4 BILL OF MATERIALS & SUB VENDOR LIST TWO WEEKS FROM PO
5 CALCULATION FOR CHEMICAL REQUIREMENT TWO WEEKS FROM PO
6 VALVE LIST TWO WEEKS FROM PO
7 E;l)JIPMENT FOUNDATION INPUT DRAWINGS (INCLUDING THREE WEEKS FROM PO
8 2Yrs of Recommended SPARE LIST THREE WEEKS FROM PO
9 OPERATION & CONTROL PHILOSOPHY THREE WEEKS FROM PO
10 OPERATION & MAINTAINENCE MANUAL FOUR WEEKS FROM PO
1 :.r:SS'tl'r(u)r:ZSJ;I[S:(I;/I)ABLES(ChemicaIs, Lubricants, Oils for THREE WEEKS FROM PO
12 :E(’?‘CEDURE FOR PERFORMANCE AND GUARANTEE TEST THREE WEEKS FROM PO
II. GENERAL ARRANGEMENT DRAWINGS
1 GA DRAWING FOR MB VESSEL ONE WEEK FROM PO
2 GA DRAWING FOR CAUSTIC MEASURING TANK(MB) ONE WEEK FROM PO
3 GA DRAWING FOR ACID MEASURING TANK(MB) ONE WEEK FROM PO
4 GA DRAWING FOR SIDE STREAM FILTER ONE WEEK FROM PO
5 GA DRAWING FOR AIR SCORING BLOWERS TWO WEEKS FROM PO
6 GA DRAWING FOR BACKWASH PUMPS TWO WEEKS FROM PO




GA DRG OF SERVICE AND POTABLE WATER TANK

TWO WEEKS FROM PO

AS BUILT DRAWINGS

11l. DATA SHEETS

DATA SHEET OF SSF

ONE WEEK FROM PO

DATA SHEETS FOR TANKS & VESSELS

ONE WEEK FROM PO

DATA SHEETS & GA FOR REGENERATION PUMPS

TWO WEEKS FROM PO

DATA SHEETS & GA FOR MB BLOWER

TWO WEEKS FROM PO

DATA SHEETS & GA FOR EJECTORS

TWO WEEKS FROM PO

DATA SHEET & GAD FOR VALVES

TWO WEEKS FROM PO

TECHNICAL DATASHEET FOR SIDE STREAM FILTER

ONE WEEK FROM PO

TECHNICAL DATASHEET FOR AIR SCOURING BLOWERS

ONE WEEK FROM PO

DATA SHEET AND GA DRG. OF SAFETY SHOWER & EYE
WASH

DATA SHEET FOR LEVEL SWITCH

TWO WEEKS FROM PO

THREE WEEKS FROM PO

DATA SHEET FOR LEVEL INDICATOR

THREE WEEKS FROM PO

DATA SHEET FOR DIFFERENTIAL PRESSURE SWITCH

THREE WEEKS FROM PO

DATA SHEET FOR PRESSURE GAUGES

THREE WEEKS FROM PO

DATA SHEET FOR PRESSURE SWITCH

THREE WEEKS FROM PO

DATA SHEET FOR FLOW INDICATORS

THREE WEEKS FROM PO

DATA SHEET FOR PH ANALYZER

THREE WEEKS FROM PO

DATA SHEET FOR CONDUCTIVITY ANALYZER

THREE WEEKS FROM PO

DATA SHEET FOR SILICA ANALYZER

ELECTRICAL LOAD LIST

THREE WEEKS FROM PO

ONE WEEK FROM PO

SINGLE LINE DIAGRAM FOR MCC PANEL

ONE WEEK FROM PO

GA DRAWING FOR MCC PANEL

THREE WEEKS FROM PO

DATA SHEET FOR LOCAL PUSH BUTTON

Billing Break-Up

TWO WEEKS FROM PO

TWO WEEKS FROM PO




HYDERABAD

CHECK LIST FOR CHEMICAL DOSING SKID OFFER

Note: Bidder to note that Check List shall be completely filled and the data required in-line
with Check List shall be submitted along with their Offer to enable Purchaser to evaluate the
offer submitted.

Description

Enclosed or
[Yes/No]

Remarks/Co
mments By
Bidder

Bidder to confirm compliance with PEMC-06165 and its
annexure (Including P&IDs for Mixed bed and associated
system & CW system for SSF unit) without any deviations.

Bidder has already raised pre-bid queries (if any) on
Purchase specification.

Bidder to Confirm Compliance with scope, terminal points
and exclusions for Mechanical/Electrical/C&I Sub-Sections
of Purchase Specification.

Bidder Shall submit completely filled following Annexures
enclosed with Technical Purchase Specification PY 51199,
Rev00 along with their offer

Annexure-l: Key Information

Annexure-ll: List of Recommended Spare Parts
Annexure-lll: Special Tools and Tackles

Annexure-IV: Commissioning spares

Annexure-V: Deviation from specification

Bidder to comply compliance with list of sub-vendor
indicated in Job Specification for Chemical Dosing System,
Doc. No. PEMC-06165.

Tentative Electrical Load List is enclosed with offer.

Bidder shall furnish the list of Erection and commissioning
spares along with their offer.

Bidder to fill Deviation list (Refer Annexure-1V of PY 51199).
Only those deviation indicated in this list will be considered
during technical evaluation of offer. Bidder to indicate the
deviations which are impractical.

All other requirements except for the deviation brought out
under deviation list, have been taken into consideration.

Bidder to Confirm Compliance with Typical QAP enclosed
with purchase specification PEMC-06165




Typical Quality Plan for Mixed Bed and SSF Units

SLNO COMPONENTS CHARACTERISTICS ‘ CLASS TYPE OF CHECK l ngg’: o REFERENCE DOCUMENT | ACCEPTANCE NORMS FORMAT OF RECORD AGH[OCY REMARKS
w
1 STORAGE VESSELS & PIPINGS
A |RAWMATERIALS & BROUGHT OUT ITEMS,
i Material identificati
11 Plate Materkl Major 1 per heat 100% | Approved Drawingl te| APPrOVed Drawinge ntieaton 2
Mte report
Piping
Malerlals, identification
S i ; Approved Drawing, | Approved Drawing, | Materfal dentification

1

12 | Material certification Physcial, chemical & visual MAJOR | Visual / MTC review 100% ASME Code & PO Spec. |ASME Coda & PO Spec o

review &matarial
tracaability
. i Approved Drawing® | Material identification .
13 Rubber sheet Material Major Random 100%  {Approved Drawing& Mtc M / 154682 report 2 if applicable
. INPROCESS INSPECTION
Welding procedure
14 e Bl Welding proparties Major | Visual/ Measurement 100% Approved WPS As per Sec - IX WPS,WPQ & POR 2
15 | Diensional & welding Fit up check & weld Major | Visual/ Measurement 100% Approved Drawing | Approved Drawing Fit up report 2
Fabrications of Piping : 100% Approved Drawing, | Approved Drawing, Inspectio 2
16 41 ot the Drawing Fitt-Upps, Visual Aligments MAJOR Visual /Dimensional ASME Code & PO Spac. | ASHE Code & PO Spec nspection report

Page1of 8




SN0 | COMPONENTS CHARACTERISTICS LA TYPE OF CHECK °"‘t:";': OF | REFERENCEDOCUMENT | ACCEPTANCENORMS |  FORMATOF RECORD Aenlm REMARKS
W
C |FINALINSPECTION & TESTING
otk & oz Check the joint leakage & pressure APPROVED
g | Mo e | o Hyotetbaoe bt | Wior Visial 100% | APPROVED DRAWINGS | DRAWINGS /ASME | HYDROTEST REPORT 1
oud lining) SEC-VIll
19 | nubberiing | Thikness bonding & Shore Hardness |  Major 5"'"‘“:3::‘”““ 100% | APPROVED DRAWNGS |  Is-4682 TEST REPORT 2
110 PAINTING DRY FLIM THICKNESS Major | Visual/Meascrement |  100% | APPROVED DRAWINGS |  BS.4232 TEST REPORT )
D |PREERVATIONS & PACKING
AS PER THE VENDOR | AS PER THE VENDOR
111 PACKING LEGIBILTY & COMPLETENESS | MAIOR VISUAL 100% e sl 2
2 MOTORS & PUMPS
A |RAW MATERIALS & BROUGHT QUT ITEMS,
CASING, IMPELLER B WEAR MECHANICAL TEST, CHEMICAL APPROVED DATA SHEET AND | APPROVED DATA SHEET &
21 RING R, WGk ANALYSIS L PERHEAT QiC SPECIRCATION NPT R 2
MECHANICALTEST, GAEWACAL APPROVED DATASHEET ANO | APPROVED DATASHEET &
Ul SHAFT & SLEEVES MATERAL MAJIOR ARALYSSS 1 PER HEAT oF, SPECHICATION COMPUANCE REPORT 2
B | INPROCESS INSPECTION
(YNAMIC BALANCING OF APPROVED DATA SHEET AND | APPROVED DATA SHEET &
23 IMPELLER DYNAMIC BALANCING MAJOR | VISVALE MEASUREMENT 100% ey pundpni VENDOR TEST REPORY 2
APPROVED DATA SHEET AND | APPROVED OATA SHEET &
24 WOROTEST CASNG & STUFFING BOK MAIGR HIORO TEST 100% riy i VENDOR TESTREPORT )
APPROVED DATA SHEET AND | 3PPROVED DATA SHEET &
5 MOTCR TYPE TEST, ROUTINE TEST MAJOR VISUAL & MEASUREMENT 100% PEC. SPECFICATION VENDOR TEST REPORT 1
NTFITR AR WA LIATF -

Page 2 0of 8




SLNO COMPONENTS CHARACTERISTICS CLAsS TYPE OF CHECK QU&CN';L\;‘: OF REFERENCE DOCUMENT | ACCEPTANCE NORMS FORMAT OF RECORD AGENCY REMARKS
D
C  [FINAL INSPECTION & TESTING
PUMP NOZZLE FLANGE APPROVED DATASHEET AND | APPROVED DATA SMEET &
26 CENTRE DISTANCE VISUAL & DIMENSION MAIOR VISUAL & MEASUREMENT 100% provy SPECIACATION VENDOR TEST REPORT v
PERFORMANCE TEST ALONG WITH 108 APROVED DATA
27| e roes | MOTOR,NOISE LEVEL VIBRATION | MAIOR | visumamtasurewet | soox [ A8 88 | svecviomawmaavo | INSPECTION REPORT | v
CHECK & IP CERTIFICATE ' spic.
D |PANTING
28 PAINTING SURFACE FINISH & UNIFORMITY |  MAJOR VISUAL 100% | APPROVED DRAWINGS “":J::’m INSPECTION REPORT
£ |PRESERVATIONS & PACKING
ASPERTHE VENDOR | AS PER THE VENDOR
LEGIBILTY & COMPLETENESS | MAIOR VISUAL 0%
3 i : PROCEDURE PROCEDURE
3 BLOWERS
A |RAW MATERIALS & BROUGHT OUT ITEMS.
NG, COVER/ ST. 80X / MECHANICAL TEST, CHEMICAL APPROVED DRAWING / DATA |  APPROVED DRAWING /
3 m!::::lm MATERIAL MAJOR ANALYSS 1 PER HEAT sHeeT DATASHEET TEST REPORT v
MECHANICAL TEST, CHEMICAL APPROVED DRAWING /DATA | APPROVED DRAWING /
31 SHAFT L SLEEVES MATERIAL MASOR ANALYSS 1PER HEAT SHEET OATASHEET TEST REPORT v
MECHANICAL TEST, CHENMICAL APPROVED DRAWING /DATA | APPROVED DRAWING /
3 o s - ANALYSHS S SHEET DATASHEET TESTREPoRT 5
B ||NPROCESS INSPECTION
33 IMPELLER DYNAMIC BALANCING MAIOR VISUAL & MEASUREMENT 1008 APROMED ;‘E‘C‘. HEET AR MW,::::;:::ET & VENDOR TEST REPCRY v
APPROVED DATA SHEET AND | APPROVED DATA SHEET &
4 MOTON TYPE TEST, ROUTINE TEST MAIOR | VSUALBMEASUREMENT | 100% by . VENDOR TEST REPORT v

Page 3 of 8




D T T T I AGENCY
w0 | componets CHARACTENSTICS cnss | Teroschc m’"‘mz':“ REFRENCEDOCUMENT | ACCEPTANCENORNS |  FORMAT OF RECORD REMARKS
1 BOWERS STATIC BALANONG MAOR | veunamosmevent | oo MO rﬁ’c""m‘“ »n::'o:;;:m VENDOR TEST REPORT
C  {FINALINSPECTION & TESTING
OVERALL DIMENSIONS ALONG WiTH . APPROVED DATA
L ASSEMALYALOKG INSECTION VERACATIN OF JPPOVED DATA
3 VITH ALL ACCESSORIES JOB MOTOR MAIOR ACCESSORIES & PERFORMANCE % SHEET/DRAWING AND SPEC, ﬂiiﬂlﬁ;ﬂr”ﬁmo INSPECTION REFORT
TEST
AVALVES
A RAW MATERIALS & BROUGHT OUT ITEMS,
wizmmn ASPERDWG | | TESTREPORTR FOR ALL
?
41 abber . CHEMICAL & PHYSCIALPROPERTIES | MAJOR PHYSCIAL 100% AS PER DWG STANDARDS INSPECTION REPORT P:mli
bl
B |INPROCESS INSPECTION
MACHINING OF BODY, FOR ALL
/| DIMENSIONS & SURFACE QUAL
02 [sownrcompnesson| DVCISONSBSURFACEQUATY -\ e Lo messrevent| oo | aemows | STERDWS/ APPLCABLE
AFTER FINAL ASSEMBLY STANDARDS
& STEM VALVES
€ [FINALINSPECTION & TESTING
DIVENSIONS SURFACE il
DEFECTS HYORO SHELL TEST HYDRO DIMENTIONAL PRESSURE ASPERDWG [VAWE | ASPERDWG /
! Y 0 : HYDRO TEST REPORT APPLICABLE
431 PNALASSEMBLY o rreer ey searTesThamOness| " | restweaonvsen | O SCHEDULE STANDARDS AVES
- ‘SPARKTEST & PEFORMANCE TEST
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SN0 | COMPONENTS CHARACTERISTICS cuass TYPE OF CHECK umc:mwf REFERENCE DOCUMENT | ACCEPTANCENORMS |  FORMAT OF RECORD “G‘r“ REMARKS
5 INSTRUMENTS
A |RAWMATERIAL INSPECTION & FINAL ASSEMBLY
— APPROVED DATA | APPROVED DATA
MATERIALS | CHEMICAL & PHYSCIAL PROPERTIES | MAIOR SAMPLE | SHEET/ORAWING AND |SHEET/ORAWING AND|  VENDOR REPORT
MECHANICAL ANALYSIS
$PEC. SPEC.
51
B |{INPROCESS INSPECTION
APPROVED DATA | APPROVED DATA —
52 DIMESIONS CHECK FOR DIMENSIONS MAJOR VISUAL 100% | SHEET/DRAWING AND |SHEET/DRAWING AND
CALIBRATION REPORT
$PEC, $PEC.
APPRQVED DATA | APPROVED DATA ——
53 | CHECKRANGE LOWER & HIGHER RANGE MAIOR VISUAL 100% | SHEET/DRAWING AND |SHEET/ORAWING AND
CALIBRATION REPORT
SPEC. SPEC.
APPROVED DATA | APPROVED DATA
CHECK FOR INSULATION PROTECTION INSPECTION /
. e s MAOR VISUAL 100% | SHEET/ORAWING AND [SHEETIORAWNG AND| oo ot o
SPEC. SPEC.
B8  |FINALINSPECTION & TESTING
APPROVED DATA | APPROVED DATA
INALASSEMBLYR |  CAUBRATION, OPERATION & INSPECTION /
52 | s | perronwAce TesTsvpRoesy | MAOR [VSUALB MEASUREVENT|  100% sum/n::svéma AND sum/o:::luc L P
6 ELECTRICALS
A |RAW MATERIAL INSPECTION & FINAL ASSEMBLY
CABLES, CABLE
CHEMICAL & ASPERVENDOR | ASPERVENDOR
ERTIES VENDOR REPORT
64 mv.u:l:. G:Lmol CHEMICAL & PHYSCIAL PROP MAIOR | wecuanicaL nawrsis | SAVPLE SPECFICATION SPECFICATION
INSTRUMENTS & —
82 BLECTRICAL | CHEMICAL & PHYSCIALPROPERTIES | MAIOR SAMPLE | ASPERGADWG | ASPERGADWG |  VENDORREPORT
MECHANICAL ANALYSIS
HARDWARE
B |INPROCESS INSPECTION
CEHECK THE DIMENSIONS FOR PANEL, ASPERAPPROVED | AS PERAPPROVED
GET INSPECTION REPORT
63 DIMESIONS NCTON 8ox MAJOR |VISUAL & MEASUREMENT|  100% oA i
ELECTRICAL | WIRING CONTINUITY, INSULATION ASPERAPPROVED | AS PERAPPROVED
' GET INSPECTION REPORT
4 | cuanacremics CLASS, .V e VA 0 DRAWING DRAWING
WEATHER PROCF & INSULATION ASPERAPPROVED | AS PERAPPROVED
GET INSPECTION REPORT
65 | INSULATION CLAsS ROTECTON CLASS MAJOR VISUAL 100% DG o
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SLND (OMPONENTS CHARACTERISTICS CLASS TYPE OF CHECK : CHECK o REFERENCE DOCUMENT | ACCEPTANCE NORMS FORMAT OF RECORD IGBIOCY J REMARKS
4 W v
B |FINAL INSPECTION & TESTING
(ONDUCTOR
AS PER VENDOR AS PER VENDOR ONLY FOR
VENDOR REPORT
63 R!SISIM‘T!:TBT LHY FUNCTIONAL REQUIRMENT MAJOR FUNCTIONAL TEST 10% SPECECATION SPECEICATION 3 1 1 CABELS
TERMINATION OF ALL CONNECCTIONS ASPERAPPROVED | ASPER APPROVED
MAIOR PLE GETINSPECTION REPORT 1
64 FINAL ASSEMBLY ALIGNMENT VISUAL & MEASUREMENT|  SAM DRAWING DRAWING 3 2
C  |PRESERVATIONS & PACKING
AS PER THE VENDOR
65 PACKING PROPER PACKING MAIOR VISUAL RANDOM PACKING LIST PROCEDURE 3 2 2
7 [MISCITEMS { MEDIAS, RESINS, SAND & PEBBLES)
' ASPERAPPROVED | ASPER APPROVED
CHEMICAL & BHYSCIAL PROPEATIES MAIOR COMPLETENESS 00% GET INSPECTION REPORT
Ll B ! DRAWING DRAWING 4 B B
8  |FINALASSEMBLY OF SKID MOUNTED DM PLANT
VISUAL INSPECTION ASFER P & 10 & BOM , AS PER APPROVED AS PER APPROVED
B1 | FINGINSPECTION OF SD Paining Check,Diensins MAIOR COMPLETENESS 100% DRAWING DRAWING GETINSPECTION REPORT 3 1 1
9 | PACKING
i | PACKNG PROPER PACKING MAIOR ViSUAL mNooM | pacawgust [ APERTHEVENDOR | by oG e 1 | 2 | 2
PROCEDURE
1.3 Safety Shower Physicx‘si.ﬂzti\z:sbonal Major Visual 100% Approved Data Sheet Appr::::tbam MTCc/eft;)ﬁt:::::nce v 2 1
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Approved Drawing& Approved Compliance
1.9 Mandatory Spares | Physical & Chemical Properties Major Visual 100% Mtc Drawing& Mtc cErtificate 2
PRODUCT : AGITATORS
COMPONENTS CHARACTERSTICS CUASS | TYPEOFOHECK ““‘c'm" UMOF | REFERENCE DOCUMENT | ACCEPTANCENORMS |  FORMAT OF RECORD M 1
SLNO W
1 |RAW MATERIALS & BROUGHT OUT ITEMS.
11 Materials Physical & Chemical Properties | Major Visual 100% | Approved Drawingh Mtc o 'md awingl MTC 2
2
IN PROCESS INSPECTION
impeller & Shatt " VISUAL & Approved Data sheet & | Approved Data sheat .
21 Machini Visual & Dimensions MAJOR MEASUREMENT 100% Specl & Soecification Inspection Report 2
. VISUAL & Approved Data sheat & | Approved Data sheet
2.2 Motor Routine test, type test MAJOR MEASUREMENT 100% Specification &S Inspection Report 2
Dynamic balancing and static VISUAL & Approved Data sheet & | Approved Data sheet
23 Impeller balanes MAJOR MEASUREMENT 100% Specification & Specifcation Inspection Report 2
3 |FINAL INSPECTION & TESTING
Assembled Performance Test Approved Data sheet & | Approved Data sheet .
31 Agitators Overall Performance MAIOR with Job Motor 100% Soecification & Speciication Inspection Report 21
) . Approved Data sheet & | Approved Data sheet :
32 Final Inspection Overall dimensions, Major Visual 100% ' & Spech Inspection Report 21
4  |PRESERVATION & PACKING
42 Packing Visual Major Visual 100% 2

Page 7 of 8




PRODUCT : EJECTORS

COMPONENTS CHARACTERISTICS CLASS TYPE OF CHECX QUANTUM OF REFERENCE DOCUMENT | ACCEPTANCE NORMS FORMAT OF RECORD i REMARKS
ANO CHECK [ w
1 |RAW MATERIALS & BROUGHT OUT ITEMS,
Aooroved D " Compliance
11 Materlals Material Major Visual 100%  |Approved Drawing & Mtc| TP o m"”"‘ MIC 2 certficate for
. PP materials
2
IN PROCESS INSPECTION
) Visual/
; M Finished Machining di i j | lon R 2
21 achining Inis achining dimensions | Major PR 100% Approved Drawing Approved Drawing nspection Report
3 [FINAL INSPECTION & TESTING
. ) functional
Fingl Inspection & | Overall dimensions, functional
31 ’ less‘::n o eratdime t;n : Major Visual 100% Approved Drawing Approved Drawing Inspection Report 21 test will be
’ done at site
4 |PRESERVATION & PACKING
41 Packing Visual Major Visual 100% 2

LEGEND: P: PERFORM, W: WITNESS, V: VERIFICATION. INDICATE 1 FOR BHEL / BHEL NOMINATED INSPECTION AGENCY) & 2 & 3 FOR
VENDOR/SUB VENDOR AS APPROPRIATE AGAINST EACH COMPONENT /CHARACTERISTIC UNDER P, W & V COLUMNS. FOR ITEMS

MARKED (TICK) IN COLUMN ‘D’, TEST CERTIFICATES SHALL BE SUBMITTED TO BHEL FOR RECORDS.

Note :

1. Typical /Indicative /Standard QAP(s) for equipment /package attached is reference document and to use by successful bidder in future for
preparation and submission of QAP for BHEL /CUSTOMER approval.
2. No deviation to reference document is acceptable.

3. Please note that this is not a scope document & Only the items applicable as per Engg. Specification shall be considered by bidder.
4. This MQP should be read along with specification (latest revision), approved drawings & approved data sheet.

5. Drawing/data sheet shall prevail over quality plan for contradiction if any between quality plan and drawing/specification.
6. Any project/customer specific requirements which shall be notified have to be fulfilled by the vendor at the time of execution of order.
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FICHTNER Consulting Engineers ( India ) Private Limited.

Subject Doc. No. Rev. Vol. / Sec.
BID PACKAGE FOR v /7
COMBINED CYCLE CAPTIVE POWER 5111168-ME-SPC-100-001 R1 Sheet No.
PLANT AT HAZIRA PLANT, GUJARAT 899
1.6.0 PLANT WATER SYSTEM & CHEMICAL TREATMENT SYSTEMS
A DM PLANT
1.1.0 Mixed bed exchanger
1.1.1 Design standard
1.1.2 Type
1.1.3 No. of units
1.1.4 Design pressure
1.1.5 Hydrostatic test pressure
1.1.6 Maximum flow rate
1.1.7 Rubber lining
1.1.8 Free board
1.1.9 Gross output of each exchanger
per cycle
1.1.10 Minimum resin bed depth
1.1.11 Material of construction
1.1.12 Minimum shell / dish end
thickness
1.1.13 Tolerance
1.1.14 Resin type
1.1.15 Method of regeneration
1.1.16 Under drain system
1.1.17 Accessories / Instrumentation
1.2.0 Air scouring blowers (For MB units)
1.2.41 Type
1.2.2 No. of units
1.2.3 Capacity & Head
1.2.4 Material of construction
1.2.5 Medium handled
1.2.6 Design temperature
1.2.7 Painting
1.4.0 pH Correction Dosing Station
1.4.1 PH Correction Solution tank
1.4.2 No. of tank no.
1.4.3 Capacity of tank Litres
1.4.4 Material of construction
1.4.5 pH Correction Dosing Pump
B 1.4.6 No. of pumps no.
2 1.4.7 Capacity of pump
< 1.4.8 head of pump
@ 1.4.9 Type
iy 1.4.10 Material of construction
= 1.4.11 Motorised Agitator for above tank
o
5111168-Sec-7-Sch to be filled by bidders SKS / MECH 11-06-2012




FICHTNER Consulting Engineers ( India ) Private Limited.

Subject Doc. No. Rev. Vol. / Sec.
BID PACKAGE FOR v /7
COMBINED CYCLE CAPTIVE POWER 5111168-ME-SPC-100-001 R1 Sheet No.
PLANT AT HAZIRA PLANT, GUJARAT 200
1.4.12 Quantity
1.4.13 Material of construction
1.6.0 Acid measuring tank
1.6.1 Design standard
1.6.2 Material of construction
1.6.3 No. of tanks
1.6.4 Fluid handled
1.6.5 Capacity
1.6.6 Accessories / instruments
1.7.0 Caustic dilution tank
1.7.1 Design standard
1.7.2 Material of construction
1.7.3 Nos.
1.7.4 Fluid handled
1.7.5 Capacity
1.7.6 Accessories / instruments
1.8.0 Agitators for caustic dilution
tanks
1.8.1 Quantity
1.8.2 Type
1.8.3 Material of construction
1.8.4 Impeller / shaft
1.8.5 Mounting
1.8.6 Impeller type
1.8.7 Transmission
1.9.0 Ejectors
1.9.1 Nature of fluid
=] [1.9.2 No. of ejectors
3| [1.93 Location
. 1.9.4 Injection fluid
u 1.9.5 Material of construction
2
5111168-Sec-7-Sch to be filled by bidders SKS /MECH 11-06-2012




FICHTNER Consulting Engineers ( India ) Private Limited.

Subject Doc. No. Rev. Vol. / Sec.
BID PACKAGE FOR v /7
COMBINED CYCLE CAPTIVE POWER 5111168-ME-SPC-100-001 R1 Sheet No.
PLANT AT HAZIRA PLANT, GUJARAT 901
14.0 SSF backwash water transfer
pump
1.441 No. of pumps no.
1.4.2 Design capacity of pumps m°/hr.
1.4.3 Head of the pumps bar(g)
1.4.4 Material of construction
i. Casing / impeller / shaft
ii. Base plate
4.5 Shaft sealing arrangement
] 4.6 Design temperature Deg. C
g
=3
<
>
&
2
5111168-Sec-7-Sch to be filled by bidders SKS / MECH 11-06-2012




FICHTNER Consulting Engineers ( India ) Private Limited.

Subject Doc. No. Rev. Vol. / Sec.
BID PACKAGE FOR v /7
COMBINED CYCLE CAPTIVE POWER 5111168-ME-SPC-100-001 R1 Sheet No.
PLANT AT HAZIRA PLANT, GUJARAT 202
1.6.2 CW Treatment
1.0.0 | Side Stream Filter, SSF
1.1.0 | Vessel design standard
1.2.0 | Type
1.3.0 | No. of units
1.4.0 | Material of Construction
1.5.0 | Gross capacity m°/hr
1.6.0 | Design pressure
1.7.0 | Hydrostatic test pressure
1.8.0 | Specific normal flow rate m°/hr/m?
1.9.0 | Back wash flow rate m°/hr/m®
1.10.0 | Filtering medium
1.11.0 | Minimum bed depth mm
1.12.0 | Minimum shell thickness mm
1.13.0 | Minimum free board
1.14.0 | Material of construction
1.15.0 | Thickness tolerance /
allowance
1.16.0 | Other accessories /
Instruments
1.17.0 | Type of wunder drain and
distributor system
1.18.0 | Internal coating
1.19.0 | External painting
1.21.0 | SSF Backwash pumps
1.21.1 | Capacity m°/hr.
1.21.2 | MOC
1.21.3 | Quantity
s
=S
<
e
o
&
5111168-Sec-7-Sch to be filled by bidders SKS / MECH 11-06-2012




bﬂu

TYPICAL PRESSURE RELIEF VALVE

Document No. :
PEMC-0XXXX

00

General Data

Tag No.

Service

Line/Vessel No

Type of nozzle (Full/Semi)

Purpose of Valve (Safety/Relief)

Conventional/Bellow/Pilot operated

Bonnet Type (Open/Close)

Installation (On pipe/Vessel)

O[R[N | N[ [W] N =

Service Type

Fluid Data

-
>

Fluid [State

—
—

Required Discharge Capacity

-
N~

Design Pressure |Design Temp.

-
w

Oper. Pressure [Set Pressure

[
'S

Oper. Temp. Relief Temp.

-
n

Constant Back Pressure

-
=)

Max. Flow

-
2

Max. Pressure

-
=)

Max. Temp.

-
N

Variable Back Pr| From |T0

I3
>

% Over Pressure (Allowable)

~
—_

Compressibility Factor

N
N~

Operating Viscosity

N
w

Blow Down Capacity

End Conn.

N~
N

Type (Flanged/Screwed/Welded)

N
n

Size & Rating Inlet Outlet

N3
=)}

Flange Facing  (Inlet Outlet

Material

N~
2

Body & Bonnet

[ >4
e

Seat & Disc

153
5=

* Resilient Seat Seal

w
=]

Nozzle

w
-

Guide & Spindle Rings

w
(5]

Spring

w
w

Bellows

w
&

Cap (Screwed / Bolted)

w
i

Lifting Lever (Plain / Packed)

w
=)}

Test Gag

Selectioy Options

w
2

Sizing Code

w
e

* Cale. Orifice Area|* Selected Area

w
=

*Model No.

Test & Certificates

-
=]

IBR Certificate Form I11C

-
ey

Material Certification

-
N~

Radiography Test for Castings (Note-2)

-
w

Hydrostatic Test

-
&

Seat leakage, Set & Reset Pressure Test

-
i

Calibration

-
=5}

Visual & Dimensional Check

-
2

Type Test Certificate for IBR.

-
e

Molecular Weight

-
=

Hardness Test




Bidder to note that the MOC of existing aid/alkali pipelines are CSRL.
FIRST ANGLE PROJECTION Bidder to provide suitable end connecting flanges and counter flanges. (ALL DIMENSIONS ARE IN mm)
I 2 I 3 4 5 6 7 ] 8 I <] 10 I 1 I 12
96¥90—10l8C—l -ON -953a [ 40 HS ] P =
=2
- - T= 8 . - - -
r g N E_r\ T TAG NOS. ALLOCATION SUMMARY
3 cPve
$ Z 2 g DESCRIPTION USED TAG NO. RANGE NOT USED
DFXV-5107A o |oPestm E @ E S VALVE TAG. {E101-5765) 5101-5199 5156,5149,5148
CSRL N @ g s INTERLOCKS 5101-5110 5101-5199 -
' DFXV=5114A 4 cmve 8 © H INSTRUMENTATION_TAG. 5101-5140 5101-5199 B3R |
MK DFXV-5108A @ é 3 8 LINE NUMBERS 5101-5104 5101-5199 -
Eﬂg @ @ i -E- E E ° - g E EQUIPMENT TAG. 5101-5118 5101-5199 15109,5113,5115)
= DFXV-5109A spy [PPRLSTISA g g & E X Y| & X)g
DKl =
% 3 —é— & & g i s
17} b
3 5 DPXV=51108 _kﬁ . 7 @5 g 3 s X INTERLOCK SUMMARY:~
EE (X gl DFXV-5116A |8 N ] HX 8 @—:—
= z a ——L : ——  o4—mxm}5107 % TTLE OF LoGic TAGS CONDITIONS FOR
o g :TP Pr. 5kg/cm?2 %‘ DFXV-5111A -8 ._.R% oy 8 K—D & LOGIC NO. INVOLVED LOGIC EXECUTION REMARKS
[} 4 DFXV=5117A CSRL r i
E o EJ & X < 3 @ PK 04—Mx|-5107 oavsi o warem mer | 15103 | L 5130 mim:mkm:u vlfrm To CLOSE UV—5101
= E - 10')(%'3 r i O b 'ﬁ- 45 e 9 @ oo (TP, TO MB UNIT 15104 | LAL-5131 INTERMEDIATE DM WATER TO OPEN UV=5101
~ DFXV—5118A 1 ? e mP) ACID MEASURING 04-J-5105 STORAGE TANK LEVEL LOW
Q L CSRL] ><] O & & E TANK FOR MB DFY-5135 Lo % DM WATER STORAGE TRIP THE DM WATER STORAGE
g s} |c|v-5101 4-MB-5101AYSE o & 5 [ - 04-TH 5104 04-TK-5108 e - Usio7 | Lt 5130 | Smacr TRIP THE D
S E o | 8 E 9 DFXv-5137 w STORAGE. FILL : [ DM WATER STORAGE START THE DM WATER STORAGE
rrj 10" ' T MIXED BED ION EXCHANGER = w PUMP 5108 TANK LEVEL LOW FILL PUMP.
bE -5 € glY MB-A DFXV=513 DFV-5133 \/ ALKALI MEASURING 3 5 , DISCHARGE HEADER START STANDBY DM WATER
. z | g 6 $ m 2 Q Y TANK FOR MB o = 5105 | PSL=5135 | perssure Low STORAGE FILL PUMP.
uw i ? R TO EXISTING N PIT b-S 5 N , & 32 15100 | taL_o120 | INTERMEDIATE DM WATER TRIP THE DM WATER STORAGE
= ' | n_. 4 X ﬁ X 6" CSRL ] EI EXISTING N PIT DRAIN a o STORAGE TANK LEVEL Low Low| FILL PUMP.
H i REGENERATION DISCHARGE HEADER START STANDBY REGENERATION
5 e | ﬁ " o = PUMP I'5108 | PsL-5118 PRESSURE LOW PUMP.
£2 : PH_CORRECTION TANK TRIP THE PH CORRECTION
ig | PH CORRECTION 5101 | LAH -5125 [ \pvpy Low. DOSING _ PUMP.
Z o DFXV-5112A PUMP DISCHARGE HEADER START STANDBY PH CORRECTION
&= 2 | @‘ ] - !'s102 | PSL-5121 PRESSURE LOW DOSING PUMP.
o i 2
2 NORMAL & EMERGENCY DM WATER STORAGE TRIP THE NORMAL & EMERGENCY
E E T | 5 CSRL [N NAKE UP WATER PUMPS| | 5110 [ LALL-5137 TANK LEVEL LOW LOW DM MAKE UP WATER PUMPS.
[} = | _?J _ZgJ (REF_PaiD-13810106218)
g % " | DFXV-5107B i%—fﬂﬁﬂ E ] STANDBY PUMP START
2= Q | CSRL O 7 @ PO T t 2
o 5 DFXV=51148 z P e < B
L % Q DFXV=5108B 3 ° L ] %I °
= = "" | o DRAIN E' 4 NRV—5141
= = N
n e - B <
2, g | DFXV—51098 <o [PPXY51158 g m E @ E @ NOTES.
= ; & B =
ES /\ | DFXV-51108 kﬁ ° ) § EI - g [
= % | E‘ 3 = 1. ADDITIONAL VENTS AT HIGH POINTS AND DRAINS AT LOW POINT SHALL BE PROVIDED AS PER FINAL LAYOUT.
82 & DFXV=51168 = 2. DM PLANT WILL BE OPERATED ON SEMI-AUTOMATIC MODE WITH ADEQUATE INSTRUMENTS FOR MONITORING AND
Oy | DFXV-5111B 04—ABM-5102A ANNUNCIATIONS IN DCS
0o T e 0 3. THE ACTUAL SIZE OF VALVES & PIPES SHALL BE INDICATED AFTER FINALIZATION OF DM PLANT VENDOR.
= > ' | —& o osRe 04-AB-S1024 O4-AB-51028 * TO BE SUPPLIED BY DM PLANT VENDOR.
m
= 5 H DFXV-51238 ~ E g_ ';:1
o : VL% oo 6T X3 AR SCOURING BLOWER  MB-ASB-A/B (1¥+19) REGENERATION PUMPS—A/B (1ws1s)
=
,8 Q4-MB-5101BYSE. 2 e E
=g | ek g — - - ]
3 MIXED BED ION EXCHANGER [~ 10°-WDM-D4 5103114 I
z u | MB-B TLJH_’J ] [ lTSMMREN0A
- m 101
E lg § : % i . 70 EXISTING N PIT 8 FLgVTE .lmmm ;
o 1 6" CSRL 1"
M =) i
2 | B go)
> K—G 6
i | P —pH H H | 0= WDM-D4—5104-11A
DK L ———————————————— OVER FLOW
£ | AT e —
m
7] o A
< l_ €
0 - — — — — — —
L 1
(&)
E ' _ STANDBY PUMP START § |
x \ g |SET PoINT | > 5 E
— |4 3 E! | L [ il B aarrrera—— —! 7 2 g 1-38101-06323 | STANDARD LEGEND FOR P&D
' = y E g | | 10 LEVEL INDICATOR E ' DIAL TYPE 2 Im
I.., 3 4 A g | | 5 | | S PEMC—05061 NUMBERING PHILOSOPHY
[4
IE » Fwssil Y | - 3 [P 8 I *_.”!—"—; g DRAWING NO. TITLE REMARKS
| = N J— 2 - I‘]____@m W - Il
IE T T ('»?) <I 5 | 3 1 o4-TK-5114 | e b o REFERENCE DRAWINGS
) 13 H - RECIRCULATION LINE
| ! z .
I% E i pH CORRECTION 4 |_ 072 ! IH L3 3'——”-:<—RECIRCLILA110N LNE CUSTOMER:
}___ = ™ DOSING TANK 1= H SPARE 8 EMERGENCY MAKEUP WATER PUMPS OIL AND NATURAL GAS CORPORATION LIMITED
| 0 os-pu-sm1zal 7y by Fx 17 —{{ -t GONDENSATE FROM STEAM CONDENSATE
| < 0 6 1'——|||:|::REGIROULA110N LINE
: % 04—MX—5111 04— g 04P-S1s [, 3 - DM WATER TANK 17— H-— RECIRCULATION LINE CONSULTANAT:
[©] ] o - . 3 2°
s | |@  correcrion (X2 HEH—04 5112 I-paou£AP: 1000 M (SEP) —|P—>| NORMAL MAKEUP WATER PUMES o6218) FICHTNER CONSULTING ENGINEERS (INDIA) PVT. LTD.
12 z BDSING PUMPS T 8" 2%, 1SV=5163p4i1D FOR CONDENSATE TO DEARATOR
g g E ONV-5157 T T HHP D MAKEUP WATER SYSTEM PROJECT:
=n Z s (1W+15) Z SAMPLE POINT |_ TANK VENDOR |pveL : 1x51MW COMBINED CYCLE CAPTIVE POWER
w P 04-TK-5110 % == -
18 4 SR . —_—— 4 ."" PLANT,AT HAZIRA PLANT, GUJARAT.
b || yresme VR OO MEDATE Y £ » S Y
o INTERMEDIATE NAME SIGN. DATE
g | | L_Y B | DM _WATER STORAGE TANK FILL PUMPS g BHARAT HEAVY ELECTRICALS LTDo T sear—Tsor—Trocmcs] e
2 [ DM WATER STORAGE TANK NOS: 2x100% (1W+1S, = RABAD - -
i - e AT L b ™ e e
4 | . ~ |16.05.
Iln—— [REV] DATE AU [REV.] DATE | ALTERED REV.| DATE | ALTERED [REV.] DATE | ALTERED [REV.] DATE | ALTERED Iﬁlﬁ [ ALTERED H [REV.] DATE [ ALTERED H REV.] DATE T AL CH.P DEPT. T oL ows. SCALE  |WEIGHT (KG)| REF. To Assy. DRG. | ITEM No.[no. oF]
| [ cHo/apPD [ cHo/apPD CHD/APPD CHD/APPD [ cro/appp ] 93 [23.09.15[ cn/apPD  PRADEEPA/AKS | 92 [23.09-15[ cpp /appp  PRADEEPA/AKS | O1 [0408.15[ chp/aPPD  AKS T ) E@ TTEMS
I zong zoNg ZoN zong ZONS ZONE—GLV 5165 ADDED AFTER DM WATER  |ZONH REVISED AS PER CUSTOMER/CONSULTANTZONE| REVISED AS PER CUSTOMER/CONSULTANT 40 | o7/ “NA- “NA- | NA
[} 76 | FLL PUMPS. COMMENTS DTD. 19.08.15 COMMENTS DTD. 01.06.15. X T ;
Iz 8 |-TANK BOTTOM INLET CONNECTION MADE TITLE: carp |BHEL DRG NO. 1-3A101-06496 | REV.
& = TOP. P&ID OF MIXED BED UNIT |CO0E [micrprcNo. 6496-04—1151 | 04p
12 —DCS, PLC INDICATION REPRESENTATIONS NA T e e —— —=
i + CORRECTED AS PER STANDARD LEGEND. & ASSOCIATED SYSTEM A-JsHT. No 01 | NO. OF SHT. 01
I— 1 2 3 4 5 I 61 1 1 1 1 1 1 1 1 17 I 8 ] 10 I 1 I 12




' FIRST ANGLE PROJECTION (ALL DIMENSIONS ARE IN mm) ‘

9GP0 101862 2 3 4 5 6 | 7 | 8
"ON_"9ud 0 40 10°HS | INTERLOCK SUMMARY:—
PEASD PIPING CONDITIONS
e e TMLE OF LOGIC|  TAGS FOR LOGIC REMARKS
PEASD(PIPING) —’_ f — Jo6e MO WMD) EereTioN.
CT OVERFLOW & DRAN PIT W LAN —4839,4840 | CT SUNP
< REF: PAID : 1-38101-8547 z N OF VENDOR 4 COOLING NATER 206 g0 LEVEL NORMAL
—GTBD-04—4817-11D |__ CT VENDOR 5 | PUMP START e s START PERMISSIVE FOR CW PUNPS
PERMISSNE - CW PUMP DISCH.
E A Z g i E 4 § H 2AC — 4805¢ | BFV CLOSED A
< ! & ' ZAO - 4805A ON START COMMAND TO
z L W PUMP, CWP DISCHARGE VALVE
= s < COOLING TOWER | C00LING WATER 700  4g058 | ON OW PUWP SHALL OPEN BY 10 deg.
o g? VENDOR SCOPE PUMP DISCHARGE ZA0 — 4805C START (IN CASE IT FAILS TO OPEN BY 10 deg WITHIN A PREFIXED TIME
. O Tz GTV-4845A [] B Y VALVES (SAY 2 MIN.), THE CW PUMP SHALL AUTOMATICALLY TRIP)
8w 5 i H loor [ PAN — 4g04a | GOOLNG WATER OPEN CW PUNP DISCHARGE VALVE FURTFER 10 90 deg te. FULL
=T — | ocz | PAN — 48048 | pRESSURE NORMAL | IN GASE BFV GETS STUCK BETWEEN 10deg TO 90d
ST COOLING TOWER (1 | Thor wareR Box | H lnos | PAN — 4804C [(AFTER PUMP START) | PREFDXED TME AN ANNUNCIATION SHALL BE GNEN IN X !
= % CELLS (2W + 1 S) CELL-3 CT DRAIN PUMPS: 1 (FOR OPERATOR'S INTERVENTION FOR MANUAL OPENING.)
n S Qv 3x100% | COOLING WATER ~ CT SUNP TRIP CONDENSER COOLING WATER PUMPS AND CLOSE DISCHARGE
5 1. oa-piats . P P |ee| AL | D VALVE ON PUMP TRP.
9 Ll 3. 04-P—-4817 ]
& 5 ICOOLING WATER lesos | PAL — 4806 DISCHARGE HEADER START CONDENSER COOLING WATER STANDBY PUMP AND OPEN
obB | ISTANDBY PUMP PRESSURE LOW RESPECTVE DISCHARGE VALVE BY 10 deg.
5 Z H owr CT FAN VAH — 4831,4834 FAN VIBRATION FAN VIBRATION HIGH ALARM.
o w ] FORROLGOE  VENDOR 'VIBRATION ALARM 4837 HIGH
= LAL - 48294832 OIL LEVEL IN FAN
26 | T e
ol e 1 ] TRIP lsos | VAHH —4830,4833{ FAN VIBRATION TRIP THE RESPECTVE COOLING TOWER FAN
% 2|B To DG ! <t MONITOR |<>< it 4835 | VERY HicH B
4 4868 SERVICE WATER [l,ay5 | LAH — 4858 |WATER LEVEL HIGH | CLOSE THE GIV-MOV—4B61.
& s — ——— TANK luove [ LAL — 4859 [WATER LEVEL LOW | OPEN THE GIV-MOV—4861.
sE e A = ¢ T D e e
i e e S e e e
S E 2-38101-04546 SH 2 OF 2 f—————— —H A TRE Cr MACE P LN [V | LN — 4830.4040] T SINP LEEL ORUA._| 0PEN THE GrV-ov—4863
BIOCIDE DOSING ——= oos| LAH — ;
oA NN | I—@—@ II::NH ﬁmdc?sﬂpm%nm‘ CLOSE THE GTV-MOV—4863 & TRIP THE CT MAKE UP PUMP.
ﬁ 2 ACID DOSING l — Y RITEFTEI I RY CW SUMP MAKE | Lezo & LAP—4845 START THE CW MAKE UP PUMP.
& — mmrosme e wml UL s 1o 1P WATR P Ak 0150 5
o< D NO. 2-38101-04696 ) WWeET P, 102975 N JAIST = 1SS W[ 1 LOW ALARM lwra| PAL — 4843 | DISCHARGE HEADER
a - CHLORINE DOSING e T a il | lsra PRESSURE LOW START CT SUMP MAKE UP WATER STANDBY PUMP.
e= I 2 g & NON CONTACT TYPE i I (CW SUNP WAKE
a > ] I 1 I g A %R m————— | | cow/acw PUNP TRP UP WATER PUNP & Lyo| 1oLl — 4g4s  |CW MAKEUP TANK LEVEL| TR THE CW SUMP MAKE-UP WATER PUMPS AND SSF BACKWASH
wh P&ID NO. 2-38101-04696 1 - I I SoF BACK WASH Low Low WATER. PUMPS.
£ @ ¢ R & R g | ; 4 |
@x ST HONZ L T -170 +10 ? -1 410 MCZ J ' | NS L =1 W [UEST Pl LB _| |
(%) % c SET PONT: Z ?  SET PONT: EV—4802I!Z SET POINT: ) ACW| -1 ACW P-2 VAT P, =127 W ST PLm 015 |
£ = 0z Ke/oMe _ 3 02 Ka/oM2 ¢ 02 Ke/ow2 @ | C
3 \ g —@-
[ |
8 5 CW/ACW PUMP |
8 e 38 E-48048 START PERMISSIVE
9 —_— - o I (i i a
o & COOLING WATER PUMPS : iy
0= @
T 2
= b " (2w+1) | I TAG NOS. ALLOCATION SUMMARY
z U< I gl USED IN JHS DRS. NO. RANGE NOT_USED
N | ACW SYSTEM g VALVE TAG. (48014883 ) 4801-4899 4815,4816,4860
% Lt — L 5 REDRG Mo~ ] INTERLOCKS (4s01-4820 / 4801-4899 S
= Q N o 238014547, INSTRUMENTATION TAG. & 48014800 B4
<5 N e 2 LINE NUMBERS (48014834 ) 4801-4899 -
r z M Ile 'y EQUIPMENT TAG. 18014834 48014899 _
o~ b= = \ \ -
el |9 20 ¥ SET P26 K6/om2 | STP2sko/em | | VAR oS he/em2 W ST —FOR NOTES REFER SHEET 02:
=z g T é 2 § ~ \\ MHAEVE%ANGIE , \ Awﬁmm \ ARV-4811C Fow REF. DRG. No. 2-38101-4547
i - REFER NOTE 7 <t
£’ s | 52 e 5 , [FE ey V[ =
—_— Q = 1
AL v B o = S ] b
n 3l | ¥ ] ZNW'«MC CR 2-38101-04696 P&ID CW TREATMENT SYSTEM
— | 2| L3 g : I Teg i
I o élﬁi . [ 4% : E 2 ey &9 ?_i:-r & g 2-38101-04547 P&ID ACW SYSTEM
L & = § g 3 g 8
| 3 Q g]' ] T8 gl RSy €055 g3 &1 1-38101-06547  |P&D EFFLUENT COLLECT. & DISPOSAL SYS.
| | << & ”
I & M Y AP —OHS—G4—ABOT—11D 1-38101-06495 STANDARD LEGEND
1= = CONDENSER DRAINS
I E o @ @ —14- 3"-CWS—04-4808—11D REFER NOTE 7 HTI: PEMC—-05061—-R01 NUMBERING PHILOSOPHY
E 2 L 5300
: 2 < 40t SET PT.-24 K6/em2 A gﬂ ARV-4840 = DRAWING NO. TITLE REMARKS
%) . BI0= =
r E = A —CHR-DA4B13-11D {866 L "%G“"‘m REFERENCE DRAWINGS
! 2 [ CUSTOMER:
L :
| E = w 2 u§
= | : E 8"—CWS—04-4814—11D
I = Ei g1 22501010454 shet 2 F 2 INTERNAL SCOPE [EXTERNAL SCOPE OIL AND NATURAL GAS CORPORATION LIMITED
. =t = _=| ~
: g B * e EE —————————— = EQUIPMENT | PE&sD | BHEL YONGC
1S 3 2 | SUPPLIER | PIPING CONSULTANAT:
3 %) 2 |
& 2 FICHTNER CONSULTING ENGINEERS (INDIA) PVT. LTD.
| s % é
le || =
=18 . : o PROJECT:  1x51MW COMBINED CYCLE CAPTIVE POWER [ |
= = = > DX ><| IS (OTHER WASTE SYSTE
:E é é E*,,, aonoom T 3/4_*&”19 L Yh-— o SR ovosszs BUSTOMER'S EXSTNG FAGLTY PLANT,AT HAZIRA PLANT, GUJARAT.
1 1
le = ‘ 1 é EY 2 NAME SIGN. DATE |No. OF
E b 3 EY @ SAPLING {bogt IR BHARAT HEAVY ELECTRIGALS LTD DRN. | AJT SINGH | S0/— [16.06.15| VAR-
15 %l DRAN o HYDERABAD CHD. | PRADEEPA sb/- |16.06.15
| & B L d 2519 _N.A-
g [APPD.|AMIT SNFA | sD/-  [16.06.15
IO REV.| DATE | ALTERED  SANTOSH REV.| DATE | ALTERED  SANTOSH REV.| DATE | ALTERED  SANTOSH REV.| DATE |ALTERED AJIT SINGH ”LEE;,,SD UNT%Lé DIMS. 6@ SCALE  [WEIGHT (KG)| REF. TO ASSY. DRG.  (ITEM NO. lfTE&M(sJF F
| ; 04 | 220216 | CHD/APPD PRADEEPA/AKS | 03 | 19.10.15 [ CHD/APPD PRADEEPA/AKS | 02 | 25.08.15 | CHD/APPD PRADEEPA/AKS |01 | 13.07.15 | CHD/APPD PRADEEPA/AKS [CODE_ SN NTS NA -NA- -NA- |-N.A]
| ZONE| REFER SHEET 02 FOR DETAILS ZONE| A GRAVITY LINE ADDED FROM ZONE| REVISED AS PER EQUIPMENT LATEST [ZONE| REVISED IN LINE WITH CONSULTANT (FCE)
- : —38101— REV.
E o A RED VAL ND REQUIREMNETS AND CONSULTANT(FCE) COMMENTS DATED 12.05.15. 45 clowoeo. | - P&ID FOR COOLING gaRn BHEL DRG NO. 2-38101-04348 |
|2 MODIFIED RELATED INTERLOCKS. ggggggg)s- (REV. MARKED AS WATER SYSTEM [cUST. ORG No. 4546-04-1248 | 04P
! | —TAH |4823. TAH 4838 ADDED. 17 NA JSHT. No 01 | NO. OF SHT. g2
| 3 7 I I I I I I T 5 I 5 I 7 I

V




FIRST ANGLE PROJECTION

(ALL DIMENSIONS ARE IN mm)

2 3 4 5 6 | 7 | 8
9¥G¥0—-1018E—2 ‘ON "9%a z0 40 z0 'HS |
NOTES:-
"_"_"_"_"_"_"_"_"_"_"_"_"_"_"_"_"_"_"_"_l 1. LOW DRAIN POINTS AND HIGH VENT SHALL BE AS PER ISOMETRIC/PIPING LAYOUT.
] 2. END CONNECTIONS FOR TAP OFFS TO BE PROVIDED ON PIPING FOR INSTRUMENTS SHALL BE AS FOLLOWS: .
§ ——————— ! PEASD PIPING i) ROOT VALVE ENDING WITH 1/2”SW FOR PRESSURE
> ! 8°—CWM—04—4834—11D ii) M33X2 CONNECTION FOR TEMPERATURE.
E | g 3. ALL INSTRUMENTS OF COOLING TOWER ARE IN CT VENDOR'S SCOPE. A
TO SSF BACKWASH & CT DRAIN PIT
% ' EI - = REF P&ID: 1-38101-6547 > 4. ALL ABOVE GROUND DRAINS SHALL BE ROUTED TO THE NEAREST DRAIN.
o) ! % sF VENEO& 5. ALL BURIED PIPES WILL BE COAL TAR COATED, EXTERNALLY, AS PER AWWA C203-02.
. © | Z é 1 ALL BURIED PIPES SHALL BE DOUBLE COATED AND WRAPPED AS PER IS: 10221 / IS: 15337 -2003.
a L ] = ! 6. ALL INSTRUMENT TAG NOs SHALL BE PREFIXED WITH 04.
'§ |:'—: ! GIV-4887B | 7. ALL ARV TO BE LOCATED AT HIGHEST POINT AS PER PIPING LAYOUT.ARV SHALL BE COMBINATION AIR RELEASE VALVE.
5w | 04—ABM-4834 : ADDITIONAL AIR RELEASE VALVES SHALL BE PROVIDED, IF REQUIRED AS PER SURGE ANALYSIS.
n S_ : Pt | 8. MANHOLE SHALL BE PROVIDED AT BURIED PIPES IN SUPPLY AND RETURN HEADER. |
g ﬂ | . 9. VIBRATION LEVEL SWITCH WITH ALARM & TRIP PROVISION FOR FAN WITH ALL THE SWITCH CONTACTS WIRED TO A JUNCTION
4 ] BOX LOCATED TO GROUND LEVEL
("] [l
5 E ! AIR_SCOURING BLOWERS | 10. ALL ON/OFF TYPE MOTORISED VALVES SHALL BE PROVIDED WITH OPEN & CLOSE LIMIT SWITCHES. ALL INCHING TYPE MOVS
o = | (1W + 15) H SHALL BE PROVIDED WITH OPEN & CLOSE LIMT SWITCHES AND ALSO THE POSITION TRANSMITTER.
! % ] ! * |TEMS WILL BE SUPPLIED WITH THE RESPECTIVE EQUIPMENT. HOWEVER COUNTER FLANGES, GASKETS
T F ] ' | AND STUD NUTS SHALL BE IN PE&SD-PIPING SCOPE OF SUPPLY.
ﬁ 9 NOR.| 26 34 | 200 | A ] 11. THE CONTROL VALVE ASSEMBLY SHALL BE LOCATED CLOSER TO THE CW MAKE-UP TANK. B
]
T _ :IA':( ;_; :: ____ : i | $12. "LABN” INDICATES THE CT MAKEUP STORAGE TANK LEVEL AT WHICH ITS SUPPLY CONTROL VALVE SHALL OPEN &
'E(_: E DES- 40 65 | —— | H "LAP” INDICATES THE CT MAKEUP STORAGE TANK LEVEL AT WHICH THE MAKE UP PUMP SHALL START.
=g . -
o ! |
w5 | ]
©a FROM CW PUMP DISCH. HEADER 1 4\ ) TO CW SUmMP > ]
h > | DG No o B l_ SSF VENDOR . L P&ID: 2-38101-4546 SH. 1/2 | ||
x Z SH. 1 OF 2 H
()
Sz PEASD PIPING 1 2X50% SIDE_STREAM FILTERS I
- 1
E 5 | CAP: 100 M3/HR. EACH !
5 SSF Vendor Scope !
% 8 : ( p ) Pr. [Temp| Flow
=Y S wonia] & | mhl A FLOAT & BOARD TYPE
x FINGTV-4871A FI\CTV-4871B) dh LEVEL INDICATOR
=) @ »; o NOR.| 30 |Amb.| 5
=z H H MN | - | — | - C
E @ [l 1 MAX. 6 65 5 & 3
§ o | G'IV—487OAX GIv-4870B X | DES — — — PE@D Lmb PIPING
o > H H 3"—CWM—04—4825-11D | | OVER FLOW
8 |—_' | SSF BACK WASH 1 ml
a9 - - WATER PUMP | —"
re | NRV-4869A NRV-48698 | @- T H A TK4g19 7 '
w = | (1w + 1s) Y
E ) 04-PM-4826 04-P-4825 04-PM-4828 ] r-—-—r—————"~""""""""~""~"~"~"~"~"~"~"~""¥*"¥*"*"‘*”‘*"‘"“"?”/ ‘"~ ~“~‘—~—~—~—— 1 SERVICE WATER 3"-SW—04-5501-11A
a - —— — —— - —— — —— . ——— ——— - . DAL
z :II | 04-P-4827 | I I_ /\ _I I m
S ! ! | ' J_ ! | (HDPE/FRP) L PaiD FOR SW & FILTERED WATER DIST.
Z W — | . 0 R N S— o H CAP:5M3 REF P&ID: 1-38101-6222
g m o X GV-4868A crv—4assaX g I | FLOAT & BOARD TYPE 12 5 | "
= N H '[ 'I' g H | H LEVEL INDICATOR . A = @ ——><
= o ' . ' H ' s )é@ GTV-MOV—4861
x =z 2 @ | = gl | AN L. TANK VENDOR ~— cIv-4888
2| | o | E L < | x| !
zg| | = —————— e — e — e — - I IPE&SD PPING | §| | Y
= 2 | | 1-0F-044g33-110| = | |
)
I e g I | oaL (\U —||'|— oer oW () | D
e ' : I
1
1% |
| & gt 04-TK-4820 !
I S S- BHEL CUSTOMER
s || o |
IE = ¥ NOR. CW MAKEUP WATER :
T L z MIN. STORAGE TANK ! | |
™= = -
| S 22 MAX. (MSEP TANK) | 8"
|E = &8 DES gl 8" CWM—04—4826-11D CR 12°x8
E 3 N Bl D<) NG—>< - rureReD wieR oo <
| | ovese50 *1 FC *1-
F— | 2 > CAP:1000m3 ' L ?
| [y | Yo" spare Y Y
| % 1 fpog— CUSTOMER:
| = . GLv-4857 Pr. |Temp] Flow
I = NRV—4891 OO 4eZI11D = Fi><1 REFER NOTE 11 Kg/Cmi(g) “C m3[h!| OIL AND NATURAL GAS CORPORATION LIMITED
: . L1 - TANK VENDOR ov-oe2 uﬁf 30 | -- 1332
. << = Tt Tttt/ 7 - —
Ig Z ' Y e CONSULTANAT:
< o
:E 2 i FICHTNER CONSULTING ENGINEERS (INDIA) PVT. LTD.
: T}
R 5 \ |
F— | & ® PROJECT:  1x51MW COMBINED CYCLE CAPTIVE POWER
|
[ E‘ PLANT,AT HAZIRA PLANT, GUJARAT.
1S ]
la = P NAME SIGN. DATE [NO. OF
E G TR oARAT HEAVY ELECTRICALS LTDI=T0r s T 50/~ Tromens] Wk
2 HYDERABAD oHD. | PrReDEEPA | SO/ 16.06.15]_ , |
g2 .
:___ _ APPD.|AMIT SINHA | sp/— [16.06.15
IO B'-CHM-04-4832-11D @ REV.| DATE [ALTERED  SANTOSH REV.| DATE [ALTERED  SANTOSH REV.| DATE [ALTERED  sANTOSH REV.| DATE [ALTERED AJIT SINGH O Eksp UNTCL. DIMS. E @ SCALE  |WEIGHT (KG)| REF. TO ASSY. DRG.  |TEM NO.INO. OF| [
I; X GTV-4867A 04 | 22.02.16 | cHD/APPD PRADEEPA/AKS | 03 | 19.10.15 | cHD/APPD PRADEEPA/AKS | 02 | 25.08.15 [ cHD/APPD PRADEEPA/AKS |01 | 13.07.15| CHD/APPD CoDE oA -NA- -NA- |-N.A]
GTV-4866A  NRV—4B65A LEVEL HIGH LAH4858 AND LEVEL LOW A GRAVITY LINE ADDED FROM
i D><——] ><— ZONE! Al ARM LAL4859 INDICATIONS ADDED.  [ZONElCT MAKE UP TANK TO CT SUMP ZONE REVISED AS PER EQUIPMENT LATEST |ZONE|REVISED IN LNE WITH CONSULTANT (FCE) | TITLE:  pge1) FOR COOLING | caro | BHEL DRG NO. 2-38101-04548 | REV.
IE PR ot ALONG WITH REQUIRED VALVES AND REQUIREMNETS AND CONSULTANT(FCE) COMMENTS DATED 12.05.15. AS CLOUDED. SARD | 04P
12 04-P—4821 MODIFIED RELATED INTERLOCKS. COMMENTS. WATER SYSTEM | CUST. DRG NO. 4546-04-1248 | Y=
I (REV. MARKED AS CLOUDED) 17 N-A [SHT. No 02 | 'NO. OF SHT. 02
' 1 2 | 3 4I I I I I I I I I | 5 | 6 | 7 |

V




NaME PLATE
EYE WABH PIPE
PLSH TO OPEN
PLATE ¥ EYE WASH PIPE
3
1 = i
—— || L
PEDAL
b i ’.-—'_-"f
ORAIN d
e
1 1" bl

EYE WASH AND SAFETY SHOWER



FIRST ANGLE PROJECTION (ALL DIMENSIONS ARE IN mm)
1 | 2 3 4 5 6 7 8 9 10 | 11 | 12
¢0c90—T10—18€—1 0 4010 IHS
‘'ON "9dd
A A
N b 17-SW-04-5526-11€ A\ ]
|
FUEL GAiR(éiNDITIONING SPARE GIV—3526
| R , A
L - TO ATM. FLASH | 1"-SW-04-1312-11EAN  1"-SW-04-5503-11E  GTV-5503
- A - & TANK |pg—=—DEAERATOR/BFP AREA$
TN i A ;
> 7 3 (DWG.NO.1—381-01-06216) 1"—SW—04-5505-11E Gw.fioﬁ’» GAS TURBINE HALL
(|/_7 <ZE T 5 1”—SW—O4—5502—11E& ' AREA $ COOLING TOWER | < INI1”_SW_O4_5504_11E
2a 3 ! A\|IA/PA COMPRESSOR AREA$|~a— P! B PUMP HOUSE AREA $ CTV=5504
= 2 - GTV-5502 /N A 7/ TO HRSG AREA
=8 oL - 3 3 —SW=04-5506-11E =|  (FOR QUENCHING IN IBD)
3 B EX “K%X ! (FHLI%EHE\RI’?E[A?\ISI;?%JJE?_NT\I/?vII(Tlll-llYl)N & 1"-SW-04-5507-11E
O Wl CONTD. FROM P&l DIAGRAM FOR Lo _ —oW—04— =
s CONID: oM bad DIACE @ @ T > CONTD. IN SCHEME OF WATER & STEAM DG. ROOM § | va'zg()lf; —
= (DWG. NO. 2-38101-04546, & © CIRCUIT WITH VALVES, FITTINGS & INSTRUMENTS
= Sheet 2 of 6) Y ) [ll ScMIl (DWG.NO. 0—24—400-81141)
X »”
% > SERVCE WATR i g X 5"-sw-04-5501 -11EA ~ 1"-SW-04-5507-11E /N
Y= | I [
< & GTV-5501 CR.
O v 3x1
AN .
~ , GTV-5507
% Z T Ton 1"-SW-04-5508-TIE "|pqt" o SPARE c
Lty NOR.| 20 |AwB| --
; = MIN. | —— | ——] - 1"-SW-04-5509-11E GTY=5208
> MAX. | —- | -- | 220 | P4—— T0 SwAS ROOM $
O DES 6.0 65
T A
— <|C 1"—SW—-04-5510—11E GTY;5‘599 _ | CONTROL ROOM /
< < il SWITCH GEAR AREA $
< £ |
al—_j g FLOAT & BOARD TYPE
CTC LEVEL INDICATOR
é E PE&SD
O A\
i PE&SD
x> OV=5532 [ over rLow
o <— A D>t —— i 1-1/2"-PW-04-5530~11E
b2 mi A\
N \5504 e T " PW_04-5518—11E  CN-5519 NEAR COOLING TOWER AREA $ D
oz A A 045501 5908 Y AL = | > | (FOR SOLUTION PREPARATION
L =< POTABLE WATER | DAL TYPE IN CW TREATMENT)
A PW—04—5517—
E z OVE(E;”ER/;E)RJQANK _ 10 0G SET AREA § |l —PW=04-5517-11E |
o > IRED % o (HoPE /) — I D><J—— ! _PW_O4_-5:519_HE'|><|' ?E/QEETCJ éﬁg\?/gﬁ)
= oD A A P 5 M — " GV-5516 (REFER_NOTE-7)
E E & A A TANK VENDOR ~ =————— GIV-3514
E Anrm ¢ P : R RIS e
o NOR.| 20 | AMB | 50 ' ! = UV sterilizer
c X M. | 20 | — | — | A\ /P _A A\ X A /PAL s
— \5503/ GTV-5528A " GLV-5531A \55@ <
(_TZ_) N EAEA;L 20 [ — [ 50 PAL S > ,|—§/| ’.—W\l Del— 5 i 1"-PW-04-5521-11E __ [NEAR LP DOSING AREAS
e o 6o | 65 Lo. % NRV-55304 ! = A - e (SAFETY SHOWER)
B N @ STR-5501A Pt " , GTV-5521 (REFER NOTE-7)
z = -
s u AN T @ Y
_ % | 2x100% g3 7
S A SOTABLE WATER ) \ T 2"-PW-04-5528-11E POTABLE WATER PUMPS& s A A\ -PW-04-5514-11F
=9 & GIV-5515 A L A
o Iy Y5501 & .
> e x N | A I"-PW-04-5523-11E i g T 5o e 3 A INTERLOCK SUMMARY:— E
z -~ L 61V-5522
w5l * A X . Pr. [Temp] Fi 5
r. |Tem pg
E < g ’.—W\l et & (a/ema(h) °cp ma%r & EQUIPMENT LOGIC | TAG NOS.| CONDITION FOR ACTION
% NKMOB 6LV-5531B m 42 a8 | -- 4 1”"—PW—04—5525—11F <] A5 TURBINE PALL INVOLVED NO. [ INVOLVED | LOGIC EXECUTION
—P-5501- . - -— | - o |
o ! Km B A MAX. | —= | —= | 50 é GNV-3325 HEA § POTABLE WATER | '5501 |LAH-5504 | WATER LEVEL HIGH | PUMP START (04-P-5501A/B)
| >I_ DES 7.0 65 :‘l - ”‘i PUMPS I 5502 |LAL=5505 WATER LEVEL LOW PUMP STOP (04—P-5501A/B) —
1
y Xum? 1”_Pw_04_55-2:4_11EI NEA(RSAHFIETPOSSAI\CI)GW EARI§E?$ A\ | 5503 |PT-5506 | SUCTON PRESSURE = 12 keemle)| RIS PF oo b o Dy
H_" T% GIV=5523 (REFER NOTE-7) | 5504 |PAL-5502 | PUMP DISCH. PRESSURE 15 LoW| RinRT %TSSEBZOE—O&%LE)EMA/B)
N TO DISTRIBUTION WITH IN
< CONTROL ROOM BUILDING
o (FURTHER DISTRIBUTION WITH IN 1"—PW-04-5522—11F HRSG AREA
F i BLDG. IS BY PE&SD CWVIL) { <] =] (FURTHER DISTRIBUTION WITH IN F
O GV-5524 HRSG AREA BY BHEL-TRICHY)
© 8 REF. DRG NO.s
<
X NOTES: — vv 1. STANDARD LEGEND FOR P&l DIAGRAMS 1-381-01-06495
L - 2. NUMBERING PHILOSOPHY PEMC—-05061
] 6’ 3. P&ID FOR IA, PA & N2 DISTRIBUTION 1-381-01-06221
= = 1. ALL OVERHEAD TANK DRAINS SHALL BE SITE ROUTED TO NEAREST DRAIN TRENCH. 4. P&ID FOR COOLING WATER SYSTEM 2—381-01-04546
125 2. FURTHER DISTRIBUTION/ROUTING OF UTILITIES UPTO THE CONSUMPTION POINT SHALL > Sﬂ%"& %H’Y@SER&%NSSTTERAUMMECN'F%U'T WiTH 0-24-400-81141 |
:ig‘ N BE DONE AT SITE. RESPECTIVE AGENCY OF BHEL SHALL CONSIDER THE MATERIAL ACCORDINGLY.
E P |_ ” ”
Img‘l L 3.7 % 7 . FURTHER DISTRIBUTION WITHIN BUILDING/ AREA SHALL BE DONE AT SITE.
S gl |2 4. " %% " TO BE CONFIRMED BY ONGC / FICHTNER.
3| |E=
:E s % 5. ALL TAPPINGS HAVE TO BE TAKEN FROM TOP OF THE HEADER. TAG NO. INDEX CUSTOVER:
N 6. END CONNECTIONS FOR TAP OFFS TO BE PROVIDED ON PIPING FOR INSTRUMENTS SHALL BE TAGS USED | RANGE | SPARE TAGS SCOPE___|BHEL INTERUNIT [BHEL/VENDOR '
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2.0.0

211

21.2

SUB-SECTION - 2.14
WATER TREATMENT PLANT
GENERAL

This section is intended to provide within the scope which includes design, constructional and
functional requirements for water system for Gas Based Combined Cycle Captive power plant
(CCCPP).

The bidders are requested to note that only the major equipments are mentioned below. Any
other equipment / system not specifically mentioned below but mentioned elsewhere in the
specifications and any other equipment / system essential for smooth and efficient functioning
of the system shall be considered in the scope of the bidder at no extra cost. Also bidder shall
ensure the adequacy of extension from existing filtered water, DM water, service water and
potable water lines from locations as marked in the plot plan.

This section covers the technical aspects of design, manufacture, testing at works and
transportation to site, supervision of erection, testing and commissioning of Water system.
Capacity shall be decided by EPC bidder as per the design basis given elsewhere.

Supply and services shall be rendered in conformity with proven design principles, taking into
account the current technology. The requirements of the contract must be fulfilled in its entirety.

The supply and services shall be rendered inclusive of all appliances and interconnecting
arrangements with other supplies needed for proper and reliable continuous operation and for
satisfactory maintenance and repair.

PLANT DESCRIPTION
Description of existing Facilities
Pre-treatment Plant

Raw water from river is pumped to the raw water reservoir. From raw water reservoir, water is
treated through clarifier and gravity sand filter. This filtered water is pumped into the complex
with help of filtered water transfer pump located near raw water reservoir, through 14” &
307filtered water line. Bidder shall identify the tapping point either in 14 “or 30”line based on the
availability of adequate flow and pressure

Bidder shall start their scope from counter flange and extend the piping up to cooling tower as
well as overhead service water storage tank of proposed power plant with fittings, pipe rack,
supports etc. However, bidder to ensure the adequacy of the flow and head at the tap off point.

DM Plant
There are 3 x 100 % (2w+1s) each of 100 mhr is available in the existing HRSG area. Bidder

to check the adequacy of the existing plant in terms of capacity requirement of DM water for
proposed CCCPP.
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2.1.3 Potable water

There is existing potable water running near to the proposed power plant as marked in the
attached plot plan.

Bidder shall start there scope by taking tapping from existing potable water piping and extend
the same up to overhead potable water storage tank located at the highest elevation in the
proposed power plant (Over Control room building). However bidder to ensure the adequacy
of the flow and head at the tap off point.

2.2.0 Description of Proposed water system
2.2.1 Scope of proposed DM plant for HRSG make up purpose is as below,

) Checking adequacy of existing DM plant for make - up water requirement for steam
generation of proposed power plant.

o Tapping from the existing DM water line shall be taken by bidder
. 2 x 100 % (1w+1s) Mixed Bed
) 1 x 100% Acid dosing tank

o 1 x 100 % of caustic dosing tank

. 1 x 100 % pH correction dosing system with 1 no. of pH Correction dosing tank and
2 nos. of pH correction dosing pumps.

222 e of proposed Filtered water distribution for cooling tower make - up and service water

cooling tower.
. Tapping from existing filtere r line shall be taken by bidder.
J 1 no. CW makeup water storage tank.
. Extension of piping along with pipe fittings and pipe r

223 Scope of proposed Potable water system:

e Tanning fram the exist bl hal I ,

o 1 no. potable water overhead tank.

° Extension of piping along with pipe fittin i istributi i
the proposed CCCPP.

. “UV sterilizers” shall be used to disinfect the potable water near the potable water outlets.
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225

3.0.0

Scope of proposed Service water system:

i roTrfitered " :

. 1 no. Service water overhead tank

. Extensiomefpiping along with pipe fittings and pipe rack.

. Distribution of service water in the proposed CCPPT™—
cope of proposed Effluent disposal system:

rated from HRSG blow down along with oily waste shall be collected in the HRSG
blow down tanksand pumped with HRSG blow down transfer pump to the existing PWS drain
pit. SSF backwash r shall be collected in the SSF backwash storage tank and with the
help of SSF backwash transfer pump; it shall be transferred to the OWS drain pit.
Cooling tower blow down, shall uted to the existing OWS drain pit. MB regeneration waste
shall be neutralised in the existing it,_Bidder to check the adequacy of existing N-Pit in
terms of capacity so as to accommodate additional regeneration effluent generated by
Mixed Bed unit for proposed CCCPP.

Contractor to check the adequacy of the existing effluent tre nt system such as OWS &
PWS, so as to handle the additional flows from the proposed CCCP

SPECIFIC REQUIREMENTS

a) Gross capacity of the plant shall be sized corresponding to net requirement indicated
including regeneration.

b) Piping of Mixed Bed Unit shall be done in such a way that there shall be interchangability
of the streams shall be done.

c) Contractor to check the adequacy of extending the existing acid/alkali lines, for MB
regeneration.

d) 1 X 100% CW make-up water storage tank of 1000 m? capacity-shal-be-prevides-near
- CW forebay.

e) Minimum thickness of pressure vessels shall be 6 mm.

f) For unlined pressure vessels a minimum of 2 mm corrosion allowance shall be provided.
g)  Chemical dosing pumps shall be provided with SS 316 strainer.

h) Contractor to furnish all necessary instruments including level indicators for all tanks.

i) Mixed Bed shall be designed to provide minimum chemical consumption for the specified
outlet water quality.

)] The maximum allowable noise level shall be 85 dBa at 1 m from the outline of respective
equipment.

k) Approved quality assurance plan of Owner/Owner’s representative shall be followed by
Contractor.

1) Erection and Commissioning.
m)  All Electrical Equipment.

n)  Complete Instrumentation & control.

5111168-ME-SPC-100-001-Sec-2.14-WTP SKS / MECH 11-06-2012




FORMT9-P REV-A (MUM) |

FICHTNER Consulting Engineers (India) Private Limited.

Subject Doc. No. Rev. Vol. / Sec.

BID PACKAGE FOR 7214

COMBINED CYCLE CAPTIVE POWER | 5111168-ME-SPC-100-001 | R Sheet No.
PLANT AT HAZIRA PLANT, GUJARAT 317

o) Contractor to consider adequacy of flow, pressure & also recheck the location of hook
up points at site before ordering / commercial negotiation, any change in the hook up
points shall be done by Bidder without any cost implications, Also if isolation of the
system is not possible at hook up points, then Bidder shall take the hot tapping at the
interface points

4.0.0 PERFORMANCE TEST REQUIREMENTS & GUARANTEES
41.0 Guarantee Requirements

All chemicals & consumables shall be given by Supplier for 72 hours availability period from
commissioning.

In addition to compliance with the requirements of the Specification, Supplier shall meet the
specific guarantees of performance as required and as stated in the Schedule of Guaranteed
Data. All tests shall be carried out in accordance with the relevant international standards,
unless otherwise specified or approved by Owner/Owner’s representative.

a)

The Complete Water treatment plant & its auxiliaries shall operate safely, reliably, and
without undue maintenance or operator attention/intervention. Guarantees shall be such
as can be met in everyday operation under all specified operating conditions. All
guarantee figures shall be realisable in everyday operation under all anticipated
operating conditions.

Supplier shall note the provisions of the clauses on tests as outlined in the specification
for "Inspection and Testing".

Performance test will be carried out within the appropriate time period as specified. The
performance test result of the water treatment plant & its auxiliaries shall be corrected to
the design conditions to establish an "as new and clean" performance.

Guarantee Test Procedure

In conducting the plant performance tests, the plant shall be operated by Owner/Owner’s
representative's staff under the direction and responsibility of Supplier's representative
and to the mutual satisfaction of the parties concerned, but under the general
supervision of Supplier.

Water treatment plant

i. Supplier shall submit the design calculations for arriving at the required quantity of
resin for each exchanger, supported by resin characteristic data used in the
calculations, inline with manufacturer’s / best engineering practices. Supplier shall
take into account derating factor of 10% while deciding the useful quantity of resin.
A derating factor of 30% shall be considered for resin used for MB unit. After
including the above margins and other additions such as minimum resin quantity,
the chemical consumption shall be calculated. The quantity of resin and
regeneration chemical consumption shall be as per the "Guaranteed Data".

ii. Before commencement of tests, Supplier may if so desired by him, bring the MB
resins to the fully regenerated condition by carrying out double regeneration, that
is, two consecutive regenerations. No other double regeneration will be permitted
during the capacity test period.
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5.0.0

6.0.0

6.1.1

iii. Minimum six (6) runs shall be carried out for establishing the guaranteed values of
treated water with regard to quality (stage wise) and capacity as well as for
establishing the guaranteed values for chemical consumption, continuous power
consumption etc. Of these six test runs, a minimum of three (3) consecutive test
results shall meet the guaranteed values. For Mixed Bed, a minimum of (3) three
test runs shall be conducted and all the results shall meet the guaranteed values.

SUBMISSION OF TEST PROCEDURES

The Supplier shall submit for approval one month prior to testing, detailed test procedures for
equipment, sub-systems and complete systems covered under this Order. These procedures
shall include details of all performance tests either conducted in the manufacturer's works or at
site. Detailed lists shall be provided which shall specify applicable codes, functional and other
tests to be carried out on each item of equipment, each sub-system and each complete
system. The lists shall be supplemented with logic diagram to show the correct plant
functioning requirements together with system flow diagrams showing all points of
measurement for both functional and performance tests.

The procedures, lists, logic diagrams and flow diagrams together with test results shall be
correlated and presented as a single bound document to form a comprehensive set of test
procedures and records of the tests conducted on the plant.

DESIGN AND CONSTRUCTION FEATURES
Mixed Bed

The Mixed bed lon exchange units are provided for removal of TDS and to achieve desired
DM water quality to produce Dematerialized water of required quality and quantity for steam
cycle.

The Mixed Bed Exchanger contains both Strong Acid Cation and Strong Base Anion resins.
Hydrochloric Acid and Sodium Hydroxide are used for regenerating cation and Anion Resins
respectively. The Dematerialized water thus generated will be led and stored in DM water
storage tanks. MB is designed for regeneration every 7 days. The MB will be constructed of
vulcanized rubber lined Carbon steel. Resin Traps are provided in rinse outlet and process
outlet of the Mixed Bed unit.

Design

Mixed bed shall have Shells and Dished ends both constructed of 1S:2062 and shall be designed
as per IS 2825. Vessels shall be designed to contain resins, filter media, distribution system and
under drain system. All the vessels shall be supplied with frontal pipe work with valves and fittings.
Mixed bed shall be provided with a group of individual pneumatic operated valves designed for
manual operation. The Material of construction of all valves and piping shall be as per
specification. All internal material shall be of Stainless steel (SS - 316) for pipe size less than
50 NB and more than 50 NB shall be MSRL unless otherwise specified elsewhere.

All the vessels shall be provided with Cat Ladder and Platform.

The interior of all vessels and all parts, which come into contact with corrosive liquid, shall be lined
with natural rubber.

Wherever rubber lining is required, the same shall confirm to IS 4682 Part I.
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All vessels shall be furnished with a manhole, hand hole, view glass, vent and drain
valves, resin traps, flanged connections for the piping system and structural steel leg
support.

MB units shall be equipped with three (3) nos. of sight glass, one (1) at upper resin level, one
(1) in upper section of exchanger vessel & one (1) at resin interface level.

Construction

The Mixed Bed shall be of vertical, cylindrical type. It shall have shells and dished shall be
designed as per IS 2825. The filters shall be designed to contain filter media, distribution
system and under drain system. All internal material such as nuts bolts & washers shall be of
Stainless steel (SS 316) unless otherwise specified elsewhere.

The lon exchangers shall be supplied with frontal pipe work with valves and fittings. Instrument
and accessories shall be supplied as per specified in relevant clause.

6.1.2
One number of DM water storage located in the proposed HRSG area. The tank
will be vertical, cylindrical, field erected tanks o el construction with protective
interior coating. The tank roof will be of the self-supported type. The i rovided with a
vent, stub type overflow, etc.

6.1.3 General
All piping shall be designed, fabricated and tested in accordance with the Approved Standards,
Piping Materials Specification as per the specification.
All pipes subject to corrosion which are unwrapped, unlagged and external to the building, in
addition to the normal designed wall thickness, shall have an additional corrosion allowance
sufficient to ensure a minimum service life of 20 years.
The velocity of flow in pipes shall not generally exceed the following values unless otherwise
specifically mentioned.
Water lines m/s
Water Discharge lines 1.0t02.2
Water suction lines 0.61t00.9

6.1.4 Pipe Materials

Instrument tubing shall be of stainless steel 316 for all pressures. Pipe connections after the
isolating valves can be compression type couplings to the approval of the Owner/Owner’s
representative. Steels made by Acid Bessemer process are not acceptable. Fittings made from
block forgings and machined to required dimensions are not acceptable.

Chemical Lines : GRP/CPVC.
DM water : SS 316
Filtered water piping : MSEP

5111168-ME-SPC-100-001-Sec-2.14-WTP SKS / MECH 11-06-2012




FORMT9-P REV-A (MUM) |

FICHTNER Consulting Engineers (India) Private Limited.

Subject Doc. No. Rev. Vol. / Sec.

BID PACKAGE FOR 7214

COMBINED CYCLE CAPTIVE POWER | 5111168-ME-SPC-100-001 | R Sheet No.
PLANT AT HAZIRA PLANT, GUJARAT 320

7.0.0

7.1.1

7.2.0

7.2.1

7.2.2

7.3.0

7.3.1

7.3.2

7.3.3

7.3.4

7.3.5

7.3.6

7.3.7

Bends and Fittings

Wherever possible, pipe fittings such as bends and tees, shall be to standard dimensions.

All flanged joints shall meet the requirements of ANSI B 16.5. All fasteners shall be in mm size
only.

All flanges shall be machined on the edge and spot faced at the back to receive bolts, washers
and nuts.

For high-pressure services, flange faces must be of serrated finish. Blank flanges are to be
solid steel and machined all over.

Flanges having pressure ratings less than 10 bar (g) shall not be used. All flange jointing
material unless specified shall be approved quality.

TECHNICAL SPECIFICATION FOR VALVES

Intent of Specification

This section of the specification covers the requirements of valves for various system of the
plant.

Codes & Standards

The supply manufacture, inspection, testing and performance of valves shall comply with all
currently applicable statutes, regulations and safety codes in the locality where the equipment
will be installed. The equipment shall also conform the latest applicable standards. Nothing in
this specification shall be construed to relieve the Supplier of this responsibility.

Latest edition of design codes and standards shall be considered as minimum requirements.
Design and Construction Features

Supplier shall select valves and accessories, which are suitable for the operating conditions of
the systems.

Valves and accessories which are of a similar make, size and type shall be interchangeable
with one another.

All valve bodies shall be of the same nominal size as the adjacent piping, unless otherwise
required.

Hand wheels shall be of painted normal standard type and of spoked construction with smooth
finished spokes and rims.

Spindles for all valves located outdoors shall have weather-proof protection on spindle
bearings and guards. Valve stem shall be forged or from a forged rolled bar. Casting for stem
is not acceptable.

All valves shall be designed to withstand a hydrostatic pressure test for tightness and
mechanical strength as per applicable standards.

For handling heavy valves (or part of valves), eye bolts, lugs etc. shall be provided.
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7.3.8

7.3.9

7.3.10

7.3.11

7.4.0

7.4.1

7.4.2

8.0.0

All valves shall be designed so that the hand wheel moves in a clockwise direction to close the
valve. The face of each hand wheel shall be clearly marked with the words 'OPEN' and
'CLOSE' and shall be provided with an arrow to indicate the direction for opening.

Valves of sizes 50 NB and above shall be provided with position indicators.
All flanged valves shall have flanges integral with the valve body.

All the valves shall be of Cl diaphragm type. All the valves for corrosive service shall be rubber
lined / ebonite lined to a thickness of minimum 3mm.

The material of construction of diaphragm shall be as follows:

a. Reinforced natural rubber for water service.
b. Reinforced neoprene rubber for handling weak chemicals

C. Teflon with backing for severe chemicals and solvents.
Needle valves shall be used in sampling lines and for instrument isolation.
Tests and Inspection

All valves shall be subjected to tests. Tests shall be conducted at Supplier/ Sub Supplier’s
works witnessed by the Owner/Owner’s representative and conforming to the relevant
standards and all test certificates shall be submitted for approval of Owner/Owner’s
representative before despatch of material. All valves shall be tested hydrostatically for
strength, tightness of seats and tightness of backseating at pressure specified in the
standards.

Procedure for testing the tightness of seats of valves shall be as follows. The valves shall be
subjected to city water pressure to or a minimum of 2.812 Kg/cm? (40 psig). The pressure shall
then be increased to the specified seat test pressure. Valves shall then be cracked open at this
pressure to determine the tightness of the seat ring in the body. Gate valves shall be tested on
both sides of the disc and globe valves shall be tested under the disc.

BOLTS AND NUTS

All bolts and nuts shall conform dimensionally and be threaded in accordance with the
Approved Standards and shall be in mm size only.

Where there is a risk of corrosion, studs and bolts are to be finished flush with the surface of
the nuts otherwise a maximum of 1.5 complete threads shall protrude.

The use of slotted screws shall be avoided, hexagon socket screws of recess type heads being
preferred.

When connecting pipe work to fittings studs shall not be used. Where fitted bolts are used they
shall be adequately marked to ensure correct assembly and the fitted portion shall be not less
than 4 mm in diameter larger than the threaded diameter. They shall be driving fit in the
reamed holes they occupy.

All washers shall be included in the scope, including locking devices and anti vibration
arrangements, which shall be subject to the approval of the Owner/Owner’s representative.
Taper washers shall be fitted where necessary.
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9.0.0

9.2.0

10.0.0

If bolts are to be tightened under heat or by mechanical extension, one set of the necessary
equipment shall be provided under this Order and retained at site for each unit.

WELDING
General
All welding performed in pursuance of this Order shall conform to the Approved Standards.

The Supplier shall show that the proposed welding specifications and standards conform to the
requirements of the design codes adopted for the relevant portion of the work.

Wherever there is conflict between Codes and Standards the Owner/Owner’s representative
shall decide which shall prevail.

Welding Techniques

Single sided butt weld joints (in low alloy steel and high yield steel) shall be designed to have
the root run made by the Gas Tungsten Arc Welding process.

For butt welded joints the following techniques are acceptable.

i. Shielded Metal arc welding with argon root-run.

i. Shielded Metal arc welding with consumable insert in root fused by argon arc.

iii. Semi-automatic or automatic welding with argon root-run.

Weld joint preparations shall be in accordance with ASME Sec. VIl Div.1 as applicable or an

equivalent or superior approved standard and to the Owner/Owner’s representative’s approval.
Welding symbols shall be to any Approved Standard.

INSTRUMENT LIST FOR WTP

A) | DM PLANT

1 Mixed Bed Conductivity transmitter at the outlet (common for each
MB)

Pressure gauge at the I/L& O/L

pH transmitter (Ultra Pure Water) at the outlet (common
for MB)

Dual Channel Silica analyzer at the common outlet of MB

FT atthe I/L & O/L

2 ater Tank Float and Board type level indicator

Level switch low low and Level switch high

Differential pressure/Ultrasonic type level Transmitter

3 | DM water transfer Mauge on the discharge of each Pump.

pump/HRSG Initial fill Pressure M]e common discharge header

pump
pH transmitter at theMof pumps.

4 | CW makeup storage tank | Level gauge \

Level low switch TN

5 | Acid dosing system Level gauge
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Level low switch

6 | Caustic dosing system Level gauge
Level low switch
7 |"MRSG Blow down Pit Level switch low low and Level switch high

8 | HRSG BIM Pressure Gauge on the discharge of each Pump.
pumps

‘Pfessu@witch on the common discharge header

Temperam\

9 | SSF backwash water Level switch low low and Leverswitch high

storage tank

10 | SSF backwash water Pressure Gauge on the discharge of each Pump.

transfer pump Pressure switch on the common discharge header

11 | Overhead Service water | Float and board level gauge
storage tank

12 | Overhead potable water | Float and board level gauge
storage tank

11.0.0 DESIGN CRITERIA - TREATMENT SCHEME
11.1.0 Filtered Water

i. Raw water source / storage . Filtered water

i. Design Filtered water analysis . Refer 12.1.0 below.

11.2.0 DM Plant

i. Feed water source : DM water from existing DM plant.

i. Design DM water analysis : Refer 12.2.0 below.

iii. Net output capacity of DM plant ;. 2x100 %

iv.  Operation / location : Manual / Outdoor

V. Stream configuration :  Refer flow scheme and scope of supply

Note : There shall be interconnection between two MB streams in such a way that, during
regeneration of one mixed bed, second mixed bed can be possible. Also in case of
emergency 2 mixed bed shall run together

11.3.0 t Treatment Plant

i. Effluent water source Effluent from Cooling tower blow down,
own, SSF backwash, MB.

Regeneration waste,
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12.0.0 WATER ANALYSIS (TYPICAL)
12.1.0 Filtered Water Analysis (Typical)
ﬁ:)‘ Characters Unit Filtered water Analysis
1 pH 8.3
2 | Total Hardness Mg/l as CaCO3 115
3 | CaHardness Mg/l as CaCO3 60
4 | Sodium Mg/l as CaCO3 78
5 | Iron As Fe Traces
6 | Total Cation Mg/l as CaCO3 193
7 | Turbidity NTU <2
8 | Total Alkalinity Mg/l as CaCO3 130
9 | Sulphate Mg/l as CaCO3 6
10 | Chloride Mg/l as CaCO3 57
11 | EMA Mg/l as CaCO3 63
12 | Total Anion Mg/l as CaCO3 193
13 | Silica Mg/l as SiO2 20
14 | KMnO4 Value Mg/l as CaCO3 15
Note : Bidder shall consider 20% deterioration in the above values while considering the same for
Cooling tower make up purpose as well as service water purpose.
12.2.0 DM water analysis at the outlet of existing DM plant (Typical)
ﬁ:; Characters Unit Filtered water Analysis
1 pH 6.5-7
2 Conductivity
B
:
<
o
%
o
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13.0.0 SPECFIED DATASHEETS
A DM PLANT

1.1.0 Mixed bed exchanger-

1.1.1 Design standard 1S:2825

1.1.2 Type Vertical, dished ended, Rubber lined, Steel,

welded vessel.

1.1.3 No. of units 2x100% — MB

1.1.4 Design pressure Shut-off head of upstream pump

1.1.5 Hydrostatic test pressure 1.5 times design pressure

1.1.6 Maximum flow rate 45 m®hr/m?

1.1.7 Rubber lining 4.5 mm thick (min.)to 1S:4682 Part-I

1.1.8 Free board 100 % of bed depth

1.1.9 Gross output of each As per requirement indicated in Section-1 of this

exchanger per cycle specification.

1.1.10 Minimum resin bed depth 1000 mm

1.1.11 Material of construction 1S:2062

1.1.12 Minimum shell / dishend 6 / 8 mm thick

thickness

1.1.13 Tolerance 0.2 mm mill tolerance for dished end, 2 mm
thinning allowance.

1.1.14 Resin type High capacity strongly acidic, polystyrene based
cation exchanger resin and Strongly basic anion
exchange resins.

1.1.15 Method of regeneration Co current (Simultaneous air blower)

1.1.16 Under drain system Strainer on plate.

1.1.17 Accessories / Instrumentation Refer control and instrumentation for details.

1.2.0 Air scouring blowers (For MB units)

1.2.1 Type Rotary, twin lobe

1.2.2 No. of units 2 x100% (1w+1s)

1.2.3 Capacity & Head As per requirement of MB units.

1.2.4 Material of construction Cl Gr. 25-with EN8 shaft with SS sleeving, damper

and filters in CS, Base plate in M.S.

1.2.5 Medium handled Air

1.2.6 Design temperature Refer project information.

1.2.7 Painting As per painting specification

1.3.0 |-DM Water Storage Tank
1.3.1 Desigm?d\ 1S:803
T —
1.3.2 No. of tanks \1\[\10— DM water
1.3.3 Material of construction MSEP‘-D’M‘w&t&r\
1.3.4 Working capacity of each tank 1000 m® — DM Wm
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1.33“&90\ Conical roof type, Vertical atmospheric steel
tank. Tank shall have 3 layers of PP balls of 50
I dia. Also it shall be provided with CO2
-?ti];mtxar\
1.3.6 Accessories / instruments As per control & instrumentmm'ements.
1.4.0 pH Correction Dosing
Station
1.4.1 PH Correction Solution tank
1.4.2 No. of tank No. One (1W)
1.4.3 Capacity of tank Litres | To suit process requirement.
1.4.4 Material of construction MSRL / FRP
1.4.5 pH Correction Dosing Pump
1.4.6 No. of pumps Nos. 2(1w + 1s)
1.4.7 Capacity of pump To suit process requirement.
1.4.8 head of pump To suit process requirement.
1.4.9 Type Positive displacement
1.4.10 | Material of construction PP
1.4.11 | Motorised Agitator for above
tank
1.4.12 | Quantity One
1.4.13 | Material of construction SS316
.0 DM water transfer Pump for
\ Hotwell make up / HRSG
Npitial fill pump
1.5.1 T)@\ Centrifugal, horizontal.
1.5.2 Design s ard IS :1520/1S: 5120
1.5.3 No. of pumps Nos. 2(1w + 1s)
15.4 | Medium handled \_ DM water
1.5.5 Design temperature \ Ambient
1.5.6 Capacity of each pump ‘\ 2 x 100% (for Hot well makeup) / 1 x 100 % (for
HRSG Initial fill)
1.5.7 Head required “NSuitable.
1.5.8 Material of construction \
i.  Casing/impeller / shaft SS 316 \
i. Base plate MS \
1.5.9 Shaft sealing arrangement Mechanical sealing ~
1.6.0 Acid measuring tank
1.6.1 Design standard BS 4994
1.6.2 Material of construction FRP
1.6.3 No. of tanks i) 1no.100% capacity for MB.
1.6.4 Fluid handled 32 % HCI diluted to required concentration
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1.6.5 Capacity One regeneration requirement with 20% margin
1.6.6 Accessories / instruments Refer control and instrumentation
1.7.0 Caustic dilution tank
1.7.1 Design standard IS 803
1.7.2 Material of construction MSEP / FRP
1.7.3 Nos. i) 1no.100% capacity for MB.
1.7.4 Fluid handled 48 % NaOH diluted to 10% solution
1.7.5 Capacity One regeneration requirement with 20% margin
1.7.6 Accessories / instruments Refer control and instrumentation
1.8.0 Agitators for caustic
dilution tanks
1.8.1 Quantity 1 no. per tank
1.8.2 Type Turbine type
1.8.3 Material of construction
1.8.4 Impeller / shaft SS-316
1.8.5 Mounting Clamped / flanged
1.8.6 Impeller type Propeller
1.8.7 Transmission Direct coupled
1.9.0 Ejectors
1.9.1 Nature of fluid Acid/ Caustic
1.9.2 No. of ejectors 2 Nos.
1.9.3 Location i) 1 no. at the outlet of AMT
i) 1 no.atthe outlet of CDT
1.9.4 Injection fluid HCI/ NaOH
1.9.5 Material of construction Ebonite lined CI
250.0\ CW Makeup Water Storage
“Fank
Design stamtiard.__ 1S:803
Quantity \ No 1 — Filtered water
Material of construction \MSEP
Working capacity m?® 1@\
Free board Mm | 300 o~
Type Conical roof type, Vertich
tank.
B POTABLE WATER SYSTEM
| 1.1.0 Potable water overhead tank
§ 1.1.1 No. of tank No. One (1)
% 1.1.2 Capacity of each tank Litres | To suit drinking water requirement.
% 1.1.3 Material of construction HDPE / FRP
z
2
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C SERVICE WATER SYSTEM
1.1.0 Service water overhead tank
1.1.1 No. of tank No. One (1)
1.1.2 Capacity of each tank Litres | To suit process requirement.
1.1.3 Material of construction HDPE / FRP
D EFFLUENT DISPOSAL
\ SYSTEM
1.1.0 RSG Blow down pit
1.1.1 | NoYe{ tank No. | One (1)
1.1.2 Capach\ m?® Suitable to store the HRSG Blow down for 2 hrs
1.1.3 Location Underground (u/g)
1.1.4 Material of cons\th@ion RCC
120  |HRSG Blow down tw
Pump
1.2.1 No. of pumps Nos. |2(1w + 1s)
1.2.2 Design capacity of pumps %hr  |As per System requirement
1.2.3 Head of the pumps ba\@ As per System requirement
1.24 Material of construction \\
i. Casing/impeller/ shaft SS\N316
i. Base plate MSEB\
1.2.5 Shaft sealing arrangement Gland pacbaq
1.2.6 Design temperature Deg. C |80 to 90 \
1.3.0 SSF backwash water storage \
tank
1.3.1 No. of tank Nos. |[One \
1.3.2 Capacity m?® Suitable to store the SSF Wash for 20
minutes.
1.3.3 Location Underground \
1.3.4 Material of construction RCC N
1.4.0 SSF backwash water transfer
pump
1.41 No. of pumps Nos. [2(1w + 18)
14.2 Design capacity of pumps m%hr  |As per System requirement
1.4.3 Head of the pumps bar (g) |As per System requirement
1.4.4 Material of construction
i. Casing / impeller / shaft SS: 316
i. Base plate MSEP
_§ 1.4.5 Shaft sealing arrangement Gland packing
f 1.4.6 Design temperature Deg. C |Atmospheric
&
3
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