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D017: MOBIN Project burner Fuel gas flow rate typical curve (kg/hr)
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1.10 Excess air control

PURPOSE:
To evalisile he excess ai smount necessary fof complate combustion (oxdized) of fuel &t any koad af he bober

PRINCIPLE:
For each luel, an excess air coeflicient is calculated fom the theoretical oxygen (-20 ta +10 %) necessary at sach
inad value (0-100 %}

The axypen messure s decreasingly proponional to he load such that heorelical 02 = f {load)

The excess aif is abigned by mulliphying the "stoichiometric air set point” by Me excess air cosfficient”.

1

L= R - R B

o 0 20 30 40 50 60 T &0 80 100

Note - The paints on the graph cne 1o be luned during cammissioning.

Implamentation
02 eurve = [ load] for FG

Thresholds
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1500 2121 0D

STPEID — MOBIN PETROCHEMICAL project
fives USER'S GLIDELINES eE——
2. 5PLANT SITE COMDITIONS
251 Site information, Atmosoheric Conditions
Sole o ] ]
Location IRAN
Admosphere : MNon agressive, Non comosve
ATEX Zone 2 1B T4 |MNaohsral Gas Onfy)
Ambesn temoeralure & & min / 48 max
Hurmidity k] 30 /a0
Type Chuidioar
gt hrche maas! 100

2.5.2 Instrumani Adr

Insirement ar is avaishie as souncs for conbiol valves and actuators . Instnemient & is oil & maisture fres.

Paramsator Description
Moisture free
Oi-free
l::-|:|-l|1acl'il.l--|:||'|.II_'IIHE:laI'tlur:pI Limit Preszure {barg] Temperature [*C)
mminimeum 4.0 5
nacmal T 0
FTIEEITILIT o 45
. d-g-mgﬂ 10,0 Ta

For sizing of e poeumatic cperaions, the minimum Insirument &ir pressure (4.0 barg) shall be used,

2.5.3 Electirical suppiy

For instruments

Elscirical compaonent insulabon
For analog signals

For stlenoid valves

AL 110, 50 Mz, 1 PR
IPES

320 Mk

24 VDo
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MOBIN PETROCHEMICAL COMPANY LUBRICATION CONSUMPTION LIST
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Lubrication chart (F.D.FAN)

DWG NO. POS. Lubricant type Quantity 1 St. change Re-lubrication
311BK-15193-01/02 17 Oil ISO VG-46 2.8 lit. 200 hr 6 months
311BK-15193-01/02 170 Oil ISO VG-46E21 2.8 lit. 200 hr 6 months

D990 YL g0
Oil viscosity : ISO VG32 (Sleev Bearings)
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MOBIN PETROCHEMICAL COMPANY

OT 395 g0 9 ST

LUBRICATION CONSUMPTION LIST

9 FW ;3..&.3-2

Bearing PCS of bearings Lubricant Example Qty per bearing | Time interval Remarks
-good quality grease with lithium complex
Motor bearing housing soap and with mineral oil
-base oil viscosity 100-160 cST at 40°C STAMINA RL2 38 gr 2385 hr
DE -consistency NLGI grade 1.5-3
-good quality grease with lithium complex
Motor bearing housing soap and with mineral oil
-Base oil viscosity 100-160 cST at 40°C SATAMINA RL2 38.gr 2385 hr
NDE -consistency NLGI grade 1.5-3
o]
Pump bearing housing SHELL Retinax 200 hr
DIN 51517 or DIN51524 approx. 2.5 lit 4000 hr
DE VG 46 HD 2 first oil change
. . o] ]
Pump bearing housing 2 DIN 51517 or DIN51524 SHELL Retinax | gn5r0x. 4.5 it 4000 hr 200 hr
NDE VG 46 HD 2 first oil change

3¢d g 4> ,"D0O17B-F423-011"
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ERMINAL POINTS SPECIFICATION
PRESSURE ( barg ) TEMPERATURE (°C)
MEDIUM Status LINE / HEADER NO. REMARK
. Mech. . Mech.
Min. Nor. Max. . Min. Nor. Max. .
Design. Design.
MOBIN : LBW 10"-SCH.10S IA3
1 DM water Inlet 2.0 7.0 * 20.0 * 59.0 * 100.0
AIC Recom. :
MOBIN : *
2 Fuel gas Inlet * * * * * * * *
AIC Recom. :
MOBIN :
3 LP steam Inlet NA NA NA NA NA NA NA NA
AIC Recom. :
MOBIN : ISA 2"-SCH.80 GAl
4 Instrument air Inlet 4.0 7.0 9.0 * * Amb. * *
AIC Recom. :
MOBIN : PLA 2"-SCH.80 CA1
5 Plant air Inlet 4.0 7.0 9.0 * * Amb. * *
AIC Recom. :
MOBIN : CWS DN150
6 Cooling water supply Inlet * 4.6 * 10.0 * 35.0 38.0 *
AIC Recom. :
MOBIN : NIT 2"-SCH.80 CA1
7 LP Nitrogen gas Inlet * 7.0 9.0 * * Amb. * *
AIC Recom. :
MOBIN : 9SGA10-BR901-CL1-DN200
8 Fire water Inlet * 9.0 * * * Amb. * *
AIC Recom. :
MOBIN : HRS 28"-23.83MMAC1-H
9 HP steam Outlet * 42.0 54.0 * * 430.0 * ok
AIC Recom. :
MOBIN : CWR DN150
10 Cooling water return Outlet * 3.6 * 10.0 * 45.0 48.0 *
AIC Recom. :
MOBIN : CBD 3"-SCH.40 CA1
11 IBD Drain Outlet * atm * * * 100 * 110.0 **
AIC Recom. :
MOBIN : *
12 4" B.F.WATER Outlet 62.0 130.0
AIC Recom. :
MOBIN : *
13 LP Steam from CBD Outlet * * * * * * * *
AIC Recom. :

0= 6\)_).3_).15_§_n ol ixbe> g Oy Lo

Mobin Petrochemical Complex 1x350 T/H Boiler
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PROJECT NAME : MOBIN PETROCHEMICAL COMPANY 1X350 T/H BOILER

DOC.NO.: D017B-K001-011

DRAWING TITLE : MAIN EQUIPMENT LIST REV.: Z
ITEM TAG NO. DESCRIPTION = TECHNICAL DATA WEIGHT VENDOR REMARK
NO. (KG)
QUNTITY 2 2x100%
TYPE CENTRIFUGAL
RELATED STANDARD AP| 673
N (DUTY 1 OPERATING , 1 STAND BY
w = |SERVICE COMBUSTION AIR
1 [FA-401A FORCED |S  [DIFFRENTIALHEAD:  |NORMAL 927.1 mmAq LATER | LATER
FA-4018 | DRAFTFAN | 4 RATED 1025.2
= |AIR FLOW RATE: NORMAL 7222.6 m3/min
= RATED 7583.7
POWER: NORMAL 1323.4 W THE ESTIMATED
RATED 1536.6 EFFICIENCY IS 80%.
DRIVER ELECTRICAL MOTOR
QUNTITY 2 2x100%
TYPE CENTRIFUGAL
RELATED STANDARD API 610
™ [SERVICE BOILER FEED WATER
(EED |m < [puTyY 1 OPERATING , 1 STAND BY
(Y]
2 [P-401A WATER |2 , |DIFFRENTIAL HEAD : NORMAL 59 barg LATER | LATER
P-401B & RATED 55.3
PUMP
S |F.W. FLOW RATE: NORMAL 421.5 m3/hr
= RATED 451
POWER: NORMAL 1001.5 KW THE ESTIMATED
RATED 1006.8 EFFICIENCY IS 70%.
DRIVER ELECTRICAL MOTOR
QUNTITY : 1SET
SERVICES: BOILER FEED WATER, BOILER WATER, SATURATED
o [DUTY CONTINUOUS
SA-401A 8 BOILER FEED WATER Oy, PH, CONDUCTIVITY ---
SA-402A o BOILER WATER PH, CONDUCTIVITY
3 lsa-a03a | “AMPLING § ANALYZERS SATURATED STEAM CONDUCTIVITY LATER | LATER
SA-404A SYSTEM 2 SUPERHEATED STEAM CONDUCTIVITY
2 |(oPERATING-  [BOILER FEED WATER (1.7-3.8) / (130-151)
DESIGN) BOILER WATER (50.9-62.0) / (266-320) barg/"C REFER TO NOTE : 2
PRESS,/TEMp. [SATURATED STEAM (50.6-53.9) / (266-280)
SUPERHEATED STEAM (42-53.9) / (440-470)
QUNTITY : 8
BNR-401A TYPE: LOW NOx (SPUD TYPE)
BNR-402A = [SERVICE FUEL GAS
BNR-403A < [FUEL CONSUMPTION PER BURNER@ MCR(PEAK) 3180 (3415) Kg/hr
BNR-405A & [TURN DOWN RATIO: 1:7
BNR-406A g NOx <350 ppm
BNR-407A o EMISSION SOx <800 ppm
BNR-408A Cco <150 ppm
DUST <150 mg/m>

Page 2 of 3




PROJECT NAME : MOBIN PETROCHEMICAL COMPANY 1X350 T/H BOILER

DOC.NO.: D017B-K001-011

DRAWING TITLE : MAIN EQUIPMENT LIST REV.: Z
ITEM | TAG NO. DESCRIPTION Pﬁ:)D TECHNICAL DATA WF.:E;IT VENDOR REMARK
QUNTITY : 1
~ [SERVICE: BOILER FEED WATER
S | OPERATING PRES./TEMP. 1.7/ 130 barg/°C
5pA-401A DEAERATOR | & [QUTLET WATER PRESS. / TEMP. 1.7 /130 barg / °C LATER | LATER
+ | OUTLET WATER CAPACITY @ MCR (PEAK) 393900 (420000) Kg/hr
'g HOLD-UP TIME 15 min BETWEEN H.L. & L.L.
O |HEIGHT OF STOERAGE TANK FROM GROUND LEVEL 10.75 m
OXYGEN CONTENT OF OUTLET WATER <0.007 ppm
QUNTITY : 2 set
RELATED STANDARD API 675
DISCHARGE PRESS. 3.5 barg
P-402A DEHA PUMP [CAPACITY 4.8 Lit/hr
P-4028B INJECTION TYPE PLUNGER / DIAPHRAGM LATER | LATER
SYSTEM DUTY 1 OPERATING, 1 STAND BY
SERVICE DEAERATOR OUTLET
_ QUNTITY : 1 set
TA0IA TANK e APACTY 240 Lit.
QUNTITY : 2 set
- RELATED STANDARD API 675
= DISCHARGE PRESS. 3.5 barg
P-403A | CHEMICAL | AMIN PUMP [CAPACITY 70.6 Lit/hr
6 R-4038B DOSING | 2 INJECTION TYPE PLUNGER / DIAPHRAGM LATER | LATER
PACKAGE | @ SYSTEM DUTY 1 OPERATING , 1 STAND BY
§ SERVICE DEAERATOR INLET
TK-402A TANK QUNTITY : 1 set
CAPACITY 3400 Lit.
QUNTITY : 2 set
RELATED STANDARD API 675
DISCHARGE PRESS. 58.5 barg
P-404A PHOSPHATE | PUMP [CAPACITY 7.8 Lit/hr
P-4048 INJECTION TYPE PLUNGER / DIAPHRAGM LATER | LATER
SYSTEM DUTY 1 OPERATING , 1 STAND BY
SERVICE STEAM DRUM
TK-403A QUNTITY : 1 set
TANK [CAPACITY 380 Lit.
T LSS
2003800 Guar S Ay Sl oguy oled sle 00l Y g o040 oS Ww ol o odd 4ol )l sle 00l on -1

ol o b sl g o ylad Ol jae J3 A ol 4l
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1 2 3 4 5 6 7 8 9 10 11 12 Ay —
REFERENCE DOCUMENTS No.
ﬂ Aw 1- BOILER DESIGN BASE DATA SHEET DWG. NO. D017R-K001-001
™ et A\ P .o.n_AX % 2- TERMINAL POINT SPECIFICATION DOC. NO. D017B-K001-010
PW (PURE WATER)
Aﬂ < 3- WATER AND STEAM P&l DIAGRAM DWG. NO. D017B-K063-001
. N 4- AIR & FLUE GAS P&I DIAGRAM DWG. NO. D017B-K063-002
DWG. NO. D017B-K063-011 @ aLencen R 5- FUEL & COMBUSTION P&l DIAGRAM DWG. NO. D017P-K060-003
CLIENT € AIC fi Dt N
gv ﬁ @ FC. W % 6- BURNER AREA P&l DIAGRAM DWG. NO. D017B-K063-004 A
HDR NO. NT 2"-SCH.80 CA1 > Dot NG (| 7- FEED WATER SYSTEM P&l DIAGRAM DWG. NO. D017B-K063-007
— DESUPER HEATER
LP NITROGEN b >e DS—401A _ INLET HEADER - 8- P&l DIAGRAM SYMBOLS & LEGENDS DWG. NO. D017B-K063-010
Aw Pogt N FINAL 5 TER SET PRESS. AIC pCLIENT
AIC HAIC A\W e 8.7 Ss% - @ GENERAL NOTES:
_ T
LDS-402A OUTLET HEADER =3 N —- HDR NO.HPS 28"-23.83MM AC1-H
i — Sa e = o omERATOR L] ® 1- AIC : AZARAB INDUSTRIES CO.
hdd HS (HIGH PRESS. STEAM)
\Hy et AIC D AIC 2- CLIENT : MOBIN PETROCHEMICAL COMPLEX —
wum.w wa. mum%ﬂww. AW _ Aﬂ l 3- FOR LIMIT POINT SPECIFICATION AAY PLEASE REFER TO RELEVANT DRAWING.
lVA.lﬂ.ﬁ.X.Wn : o.nImX“ _ _ _ .ﬂ.L .ﬂ.L b S (HIGH PRESS, STEAW) 4- THE OPERATING DATA ARE BASED ON MCR LOAD.
A W PRIMARY SUPERHEATER
AIC MAIC pegtt 5- START-UP VENT JUST OPENS DURING START-UP.
AW ) DA—401A _ INLET HEADER | 6- DESIGN TEMP. OF PRIMARY/SECONDARY S.H. TUBES ARE 480/500 °C
e - R 7- BOILER VOLUME IS 196.8 m? B
FROM C.B.D TANK l— —
e _.__._ aman 8- NORMALLY NO FLOW
a —pea— | T T
1 T e - CHTTHA - 9- THE MENTIONED VALUES, UNLESS OTHERWISE SPECIFIED, ARE BASED ON "FUEL GAS FIRING;
SET PRESS .._ T L SET PRESS .._ BOILER FEED WATER INLET TEMP. 130 °C;AMBIENT TEMP. 42°C AND RELATIVE HUMIDITY OF 60%".
55.4 barg —— | T T 1T 58.8 barg s
AIC > AIC
DEHA INJECTION UNIT . —N e} STEAM DRUM Aﬂ
DWG. NO. D017B-K063-011 % —_— —_— €FSH 000 —_— — :
SERVICE AIR
/ DWG. NO. D017B-K063-006
AW b e ﬁ M >_0Aﬂ>_o
4 BNR BNR- BNR BNR. W _ . PHOSPHATE INJECTION UNIT
Aw @_ —=——TFLUE GAS @ g @ gb AR DUCT DWG. NO. D017B-K063-011 O
s ®®® e
P-401A-M 4084/ \4023/ \4014/ \405A
(i) O S-401A ECONOMIZER <14 9
<1 " Nl :
by U“ Aw [ue] ’ ]
g A VWATER DRUM v &V
mw Y /I ¢ X
2 u Py PN
m ) & AR E._.Ez_waﬂy E E .Mum_ un_.wE DEVICE
m | AW INLET AR SuENCER| _ — w % — _| e am suavcez
F-40B-A BOILER FEED WATER LINE i T ™ ] |rv. Ay AR 00cT_ £ |1 T| ) buer T .“| I
® i OIS 8 } —H wlff  f o) | f— 0
INIET GUIDE VANE FORCED DRAFT FAN  OUTLET DAMPER  OUTLET DAMPER FORCED DRAFT FAN INLET GUIDE VANE
>< W ik NN ﬂ 1 DP-4014 O FA-401A DP—402 DP—4028 FA-401B W) DP-401B
T o " (smit-) B Dot FDF, NOTOR DRIVER FDF. UOTOR DRIVER
FA-401A FA-401B-U
CLIENT > AIC
- —i>g
BFW TO EXTERNAL CONSUMERS - %
9.3 barg
_,, <0 £ A
I o F
IVWTJ /BN
INTT. BLOW
FLASH TANK
DOWN TANK V-401A DEPT:
V-4024
DATE:
>_U_Umo<m_u DOCUMENT IS
< COMPLETE TO /\
—
I /\__ APPROVED WITH  [acy
COMMENTS
= & COMMENTED
% CONTROLLED
SET PRESS. DOCUMENT
1.5 barg HVAM .o.n%vé REJECTED
AW % 4%_._ b @ >“K“ AW NEXT ISSUE DESCRIPTION|
oo NI ~NA PILOT GAS
Dt N 1> M W_OZ >._. C _N_M mowowﬂ%%? _N_
% @ AICPCLIENT FOR INFORMATION [_]
4 Aﬁ FORCOMMENT — []
o_._mzagvzo Aw ~ I><lt E FOR FABRICATION []
SET TEMP.
I GAS FUEL 70°C T_ DWG. NO. D017B-K063-008 FOR ERECTION _H_
—ied ™ o U DOl ..H_MVA" . & >‘_04 CHENT FoR commssionne ]
FUBLGAS @ p |_| @@ H ® FOR CONSTRUCTION _u
Dot |=VA_T|\/\/\/>\/\/||=VA" I Tw_u.n ><lt : i FORDETAING ]
b »p . (FAB. D&E, ARAK)
% 2 FOR USE ™
L D> L
AIC A, CLIENT DRAFT 0
@ ASBUILT O
4 FINAL _H_
DWG. NO. D017B-K063-008 D
Al
95.05.10 . Aslanpour =
LV— B 31.07.16 REVISED DUE TO DESIGN PROGRESS AND AS MARK b Amiri Rahnama Rahnama M.M.
A 0805 REVISED DUE TO DESIGN PROGRESS AND AS MARK 9 Amiri Akbari | Rahnama |erosecr
Stream Name Units 1 2 3 4 5 6 7 8 9 10 11 12 13 14 15 16 17 18 19 20 21 22 23 24 25 26 27 28 29 30 31 32 33 34 35 36 37 38 39 40 41 42 43 44 45 f.o».u_ Tavakoll MANAGER
.04. i avakoli
L , PW Pwo | Steam o steam | omCBD | Deaerator | BFW. | FwPump [Fwpump | BFW BFW BFW BEW BFW gco. | PrimarysH| Primary sH|seconderysH s Startup | oHPsteam| fomSD [ fromSD | fomCBO| cooler fgpp | fomCBD | fomCBO| ¢y cw. | romwo | Fwpump | 18D fuel gas ﬁm_w:ohw ﬁm“_,_m_ww fuelgas | FDFan | FDFan | Fluegas | Fluegas | Fluegas Stack | Nitogen [ Nitrogen z 22.07.15 FIRST ISSUE Amiri Darbandi Rahnama | COMMERGIAL
Stream Description before CV. | afterCV. betora (0. | after L DS, | afir o | outiet to pump outlet  butletheader | toL.D.S cwwowmm%<. %%wd JoECO. | 1BCO | ourer inlet outlet inlet outlet P | header mm%w,mo:%h %_M,_w,:o@ tarh SMQ cmm”_m_,w< outlet | peors GV _m.,oo supply retum todrain | Min. flow outlet supply  |vefor regulatof after S.v. o main burned inlet outlet Furnace toECO. | fromECO. outlet | toboiler | to deareator FABRICATION
) V. B aon)
Stream Medium - water | water [HP steam |LP steam | gteam | water water water water water water water water | water water mmwmmf_ m.mmu_.a mwfm_a mﬁuwa mﬁuwa mhwa water MM%“_ & water water water steam water water water water | water water [ fuelgas | fuelgas | fuelgas | fuel gas air air flue gas | fluegas| fluegas | flue gas| Nitrogen | Nitrogen REV.| DATE DESCRIPTION DESIGNED | CHECKED | APPROVED ERECTION
COMMISSIONING
Normal operating Temp. °C 59 59 440 280 149 130 130 130 130 130 130 130 130 130 182 265 383 281 440 440 440 266 1612 | 1612 59 59 161.2 161.2 35 48 266 130 99.7 Amb. Amb. Amb. Amb. 42 46 1328 334 176 167 Amb. Amb. CLIENT 3
L}
Normal operating Press. Asﬂm%v 7.0 2.7 431 19 19 17 25 65 64.6 64.6 64.6 492 64.6 52,9 516 50.6 485 479 45.1 42 42 50.9 54 54 54 4 5.4 5.4 4.6 45 52.0 35 0 6 56 07 1.8 (-24) (866) (514) | (1965)| (4.5 (-2) 7 7 g § Q m N 2 w m ﬂ m QQ m m § N Q \w N\ QQ § w \w 2 %
Operating Flow Rate AZxM\w_\Ja 355227 | 355227 | 37978.4 | 42167.6 910  |398089.2 |398089.2 |398089.2 | 398089.2| 4189.2 | 42676 | 42676 351224 | 351224 | 351224 347324 | 347324| 390000 | 390000 | 78000 | 390000 | 3900 3900 2990 2990 2990 910 Note8 | 23805 [ 23805 | Note8 [ Note8 Note 8 | 25440 _mmwv hmwv 25440 | 446753.3 (4467533 | 467770 | 467770 | 467770 | 467770 | Note8 | Note8 Nk fﬁuV Q Q ﬂ \m mhm me.aowwmmv
“,\_cmmvw_%__a_wﬁﬂc_ﬁ_umﬂmsu. °c 100 143.8 440 440 440 143.8 143.8 1488 | 1488 148.8 148.8 460 1488 | 1488 190 280 460 320 470 470 440 330 232 181.2 181.2 110 181.2 181.2 60 80 330 1488 | 138.2 70 70 70 70 70 70 NA. 350 190 190 70 70
Max. Allowable Press. barg 20 3 3 4.1 4.1 82 82 82 82 58.8 82 82 58.8 58.8 58.8 58.8 58.8 58.8 54 67.6 274 9.3 9.3 10 9.3 9.3 10 10 58.8 82 24 10 10 15 10 (200) | (1200) (700) (700) (300) (300) 10 10 DRAWING TITLE: MAT. ENG. (W
f (mmH,0) 54.0 3 . . )
Dosin i) PROCESS FLOW DIAGRAM
Max. Operating Flow Rate (Nm¥h) | 379000 | 379000 [ 41500 45900 2730 | 425000 | 425000 | 425000 | 425000 5000 | 45400 | 45400 374700 | 374700 | 374700 | 374700 [ 374700 [ 420000 | 420000| 97500 | 420000 | 11700 11700 8970 8970 8970 2730 8970 71415 71415 [ 98100 [ 120000 | 8000 28000 (18) (18) 28000 | 480000 | 480000 | 510000 [ 510000 [ 510000 | 510000 [ Note7 | Note 10 PROCESS  (8)] 1
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AZARAB INDUSTRIES COMPANY BOILER

DIVISION

DESIGN & ENG. DEPARTMENT

BOILER SET POINT LIST

DOC. NO.

D017B-K045-001

REV. Z

FILE No. B3K04501Z

AZARAB PROCESS SECTION
MIN. INSTRUM
Tag No. of LOCATION of REQUIRED OPERATION TYPE OF QUANTI ENT
ITEM SERVICE DISCRIPTION INSTRUMENT | INSTRUMENT DETECTING POINT SET POINT SETTING CONDITION UNIT CONTACT TV SUPPLYE REMARKES
& MAKER R
RANGE
LT-5103F 1 5
MFT DRUM LEVEL LOW LOW LT-5104F BOILER STEAM DRUM -330 from NWL 0.0 (NWL) mm 1 S
N
LT-5105F 1 NWL=-38 mm from CL. Of
ANN DRUM LEVEL LOW -100 from NWL steam drum
ANN DRUM LEVEL HIGH LT-5102F BOILER STEAM DRUM +103 from NWL 0.0 (NWL) mm 1
DRUM ANN DRUM LEVEL HIGH HIGH +178 from NWL
PT-5114F I o
MFT DRUM PRESS. HIGH HIGH PT-5115F BOILER STEAM DRUM * 425~52.2 bar g 1 § first safety valve setting is *
PT-5116F 1 barg
ANN DRUM PRESS. HIGH PT-5104F BOILER STEAM DRUM * 425 ~52.2 bar g 1
ANN SH. STEAM TEMP. HIGH TT-5104F SH STEAM BEFORE D-SH 415 381 ~ 407 °C
ANN SH. STEAM TEMP. HIGH TT-5108F SH STEAM AFTER D-SH 310 279 ~ 300 °C 1
ANN MAIN STEAM TEMP. HIGH TT-5109F MAIN STEAM PIPE 447 435 ~ 445 °C 1 440 + 5 °C
SH. STEAM & ANN MAIN STEAM TEMP. LOW 432 B
MAIN STEAM TT-5117F 1
™
MFT MAIN STEAM TEMP. HIGH HIGH TT-5118F MAIN STEAM PIPE 450 435 ~ 445 °C 1 8 Design Temp. 470 °C
TT-5119F 1 “
ANN MAIN STEAM PRESS. HIGH PT-5105F MAIN STEAM PIPE 42.5 42 bar g 1 42 barg
ANN FURNACE PRESS. HIGH 610
ANN FURNACE PRESS. LOW PT-5204F FURNACE 30 40 ~ 597 mmAq 1
FURNACE ANN FURNACE PRESS. LOW LOW 20 Design Press. 700 mmAq
PT-5210F 1 ™
MFT FURNACE PRESS. HIGH HIGH PT-5211F FURNACE 620 40 ~ 597 mmA( 1 S
PT-5212F 1 “
ANN AIR DIFF. PRESS. LOW DPT-5207F AIR DUCT (FDF) 40 63.2~1025.2 mmAq 1
ANN AIR DIFF. PRESS. LOW DPT-5208F AIR DUCT (FDF) 40 63.2~1025.2 mmAqg 1
ANN .LO : 5-48°
AIR TEMP. LOW TT-5203F AR DUCT 2 5-60 °C oC 1 air t.emp 5~48°C
ANN AIR TEMP. HIGH 65 Design Temp. 70°C
FT-5201F 1 ™
COMBUSTION | yer |arFLOW Low Low FT-5202F AIR DUCT 90000 126960 ~ 479770 kg/h 1 8
AIR FLOW FT-5203F 1 °
ANN AIR FLOW LOW 100000
ANN AIR FLOW HIGH FT-5205F AIR DUCT 490000 126960 ~ 479770 kg/h 1
ANN AIR FLOW HIGH HIGH 500000
ANN AR PRESS. LOW 30 .
PT-5205F WIND BOX 53~773 mmAq 1 Design Press.1000 mmAq
ANN AIR PRESS. HIGH 850
ANN FLUE GAS TEMP. HIGH TT-5202F GAS DUCT BEFOR ECO. 340 265 ~ 329 °C 1 Design Temp.350°C
ANN FLUE GAS TEMP. HIGH TT-5201F GAS DUCT AFTER ECO. 185 141 ~ 180 °C 1 Design Temp.190°C
ANN 0, ANALYZER LOW 1.5
FLUE GAS ANN O, ANALYZER HIGH 5
AT-5202F GAS DUCT AFTER ECO. 1.7 ~4.4 dry Vol.% 1
ANN 0, ANALYZER LOW LOW 1
ANN 0, ANALYZER HIGH HIGH 55
ANN CO ANALYZER HIGH AT-5201F GAS DUCT AFTER ECO. 130 0 dry Vol.% 1 Gurantee value:Max.150 ppm
ANN INSTRUMENT AIR PRESS. LOW PT-5561F INSTRUMENT AIR PIPE 35 4~9 barg 1 v P
supply Press.:
BUSURILA Sy PT-5563F 1 5 Min.4, Nor.7.0, Max.9 &
AIR MFT INSTRUMENT AIR PRESS. LOW LOW PT-5565F INSTRUMENT AIR PIPE 3 4~9 barg 1 8 design Press.: 10 barg
PT-5567F 1
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AZARAB PROCESS SECTION
MIN. INSTRUM
Tag No. of LOCATION of REQUIRED OPERATION TYPE OF QUANTI ENT
ITEM SERVICE DISCRIPTION INSTRUMENT | INSTRUMENT DETECTING POINT SET POINT SETTING CONDITION UNIT CONTACT TV SUPPLYE REMARKES
& MAKER R
RANGE
ANN CHEMICAL LEVEL. LOW LSL-5001F DEHA TANK * mm 1
CHIfmﬁAL ANN CHEMICAL LEVEL. LOW LSL-5006F AMMONIUM TANK * mm 1
ANN CHEMICAL LEVEL. LOW LSL-5007F PHOSPHATE TANK * mm 1
C.B.D TANK ANN C.B.D TANK LEVEL HIGH LT-5106F C.B.D TANK * 0.0 (NWL) mm 1 NWL=-150 from CL of CBDT
ANN DEAERATOR LEVEL HIGH *
ANN DEAERATOR LEVEL LOW *
LT-5710F DEAERATOR 0.0 (NWL) mm 1
ANN DEAERATOR LEVEL HIGH HIGH *
ANN DEAERATOR LEVEL LOW LOW * BFW pump trip
ANN DEAERATOR PRESS. HIGH 1.77
ANN DEAERATOR PRESS. LOW fety val tting: 1.9
DEAERATOR PT-5715F DEAERATOR 15 17 bar g 1 sal e. y valve setting
ANN DEAERATOR PRESS. HIGH HIGH 1.84 Design Press.: 3.7
ANN DEAERATOR PRESS. LOW LOW 1.3
ANN DEAERATOR TEMP. HIGH 136
ANN DEAERATOR TEMP. LOW
TT-5715F DEAERATOR 124 130 °C 1 Design Temp. °C
ANN DEAERATOR TEMP. HIGH HIGH 143
ANN DEAERATOR TEMP. LOW LOW 118
ANN BEARING TEMP. HIGH *
B.F.W PUMP TT- B.F.W PUMP 130 °C .
ANN BEARING TEMP. HIGH HIGH * BFW pump trip
ANN BEARING TEMP. HIGH * .
F.D.FAN TT- F.D.Fan air temp. 5~ 48 °C °C .
ANN BEARING TEMP. HIGH HIGH * F.D.Fan trip
ANN FUEL GAS PRESSURE HIGH *
PT-5302F FUEL GAS PIPE/BEFORE CV 6 bar g 1
ANN FUEL GAS PRESSURE LOW *
ANN FUEL GAS FLOW HIGH
FT-5301F FUEL GAS PIPE/BEFORE CV 28500 6360 ~ 27320 ka/h 1
ANN FUEL GAS FLOW LOW 5000
FUEL GAS PRESSURE HIGH HIGH PT-5307F * 1 ™
MET PT-5308F FUEL GAS PIPE/AFTER CV bar g 1 3
FUEL GAS FUEL GAS PRESSURE LOW LOW PT-5309F * 1 N
PT-5301F
DIFF. PRESS. HIGH FUEL GAS PIPE * Step 3
PT-5303F bar ep
LEAK TEST [ DIFF. PRESS. LOW LOW PT-5301F FUEL GAS PIPE * bar Step 1
PT-5303F
DIFF. PRESS. LOW PT-5301F FUEL GAS PIPE * bar Step 2
PT-5303F
ANN PILOT GAS PRESSURE LOW *
PILOT GAS PT-5312F PILOT GAS PIPE bar g 1
ANN PILOT GAS PRESSURE HIGH * bar g 1
TT- 1 .
STEAM MFT STEAM TEMP. HIGH HIGH TT- DEAERATOR INLET 300 280 °C 1 8
TT- 1 =
ANN B.F.W PRESSURE HIGH *
FEED WATER PT-5720F F.W.PUMP OUTLET HDR bar g 1
ANN B.F.W PRESSURE LOW *
ANN F.W. DESOLVED 02% HIGH AT-5803F DEAERATOR OUTLET * Max. 7 ppb 1
ANN F.W. PH HIGH AT-5805F DEAERATOR OUTLET * 6 1
SAMPLING ANN F.W. CONDUCTIVITY HIGH AT-5807F DEAERATOR OUTLET * 0.1 us/cm 1
SYS. ANN B.W. CONDUCTIVITY HIGH AT-5817F STEAM DRUM * 10.91 by 1% B.D. us/cm@25°C 1
ANN B.W. PH HIGH AT-5815F STEAM DRUM * 1
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DESIGN & ENG. DEPARTMENT
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MIN. INSTRUM
Tag No. of LOCATION of REQUIRED OPERATION TYPE OF QUANTI ENT
ITEM SERVICE DISCRIPTION INSTRUMENT | INSTRUMENT DETECTING POINT SET POINT SETTING CONDITION UNIT CONTACT TV SUPPLYE REMARKES
& MAKER R
RANGE
ANN SAT. STEAM CONDUCTIVITY HIGH AT-5827F SAT. STEAM PIPE * 0.084 us/cm 1
ANN SH. STEAM CONDUCTIVITY HIGH AT-5837F MAIN STEAM LINE * 0.113 ps/cm 1

NOTE:

MFT: MASTER FUEL TRIP
2003 : TWO OUT OF THREE
*: WILL BE FINALIZED LATER

**: THIS DOCUMENT IS A PRELIMINARY SET POINT LIST AND BRFORE USING RECHECK WITH PROCESS DEPARTMENT IS REQUIRED.




DOCUMENT NO.:
. PROJECT NAME: MOBIN PETROCHEMICAL COMPANY D017B-K045-002

REV.. Z
DRAWING TITLE: EFFELUENT LIST

Fluid Type Continuous Intermittent
Temp Density @
. Oper range TP MW
No. Service Normal Max Max hours Remark
Liquid
kg/hr kg/hr kg/hr hr °C kg/m3 gmole

1 [Boiler discharge Boiler water NA NA 98,100 2 99.7 958.8 18 Refer to Notes (1) & (2)

IChemical (Alkaline) Boiler water +
2 ) ) . . NA NA 98,100 2 99.7 958.8 18 Refer to Notes (1) & (3)

ashing drain chemical (Alkaline)

IChemical (Acid) washing Boiler water +
3 ) ; . NA NA 98,100 2 80 971.8 18 Refer to Notes (1) & (4)

drain chemical (Acid)
4 |Intermittent blowdown Boiler Blowdown 2676.1 13362.5 NA NA 60 983 18 Refer to Notes (1) & (5)
5 [Sampling Rack Cooled Sample 200 200 NA NA 45 990 18 Refer to Notes (1) & (6)
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MOBIN PETROCHEMICAL CO.

CHEMICAL CONSUMPTION LIST

OPERATION CONDITION
'TEM SERVICE CHEMICAL CHEMICAL CHEMICAL AT INJECTION POINT INJECTION MODE REFERENCE
No. COMPOUND CONCEN. CONSUMPTION -
Press.(barg) | Temp. (°C)

1 PH control NH40H 2.0% Max. 71.3 lit/hr 2.7 59 Continuous for more details refer to

D017B-K099-120
2 02 removal C2H5)2NOH 85.0% Max. 4.8 lit/hr 1.7 130 Continuous for more details refer to

D017B-K099-120
3 Hardness removal & Na3PO4.12H20 (Note 1) 2.0% Max. 7.8 lit/hr 50.9 266.2 Continuous for more details refer to

PH control D017B-K099-120

1ISilica gel/Quicklime pure 650 kg / 5500~8400 kg Amb. Amb. (Note 2)

Dry Nitrogen pure 25 m° 0.5 Amb. for more details refer to

4 Taking the boiler 2 Nitrogen pure 350 m? 0.5 Amb. Intermittent D017B-K099-117

out of service Hydrazine 100% 57~115 kg Amb. Amb.
Wet Nitrogen pure 25 m° 0.5 Amb.
Na3PO4 97.5% 1000 kg

5 Chemical washing Na2C0O3 99% 200 kg Amb Amb Intermittent for more details refer to

(prior to start up) NaNO3 98% 30 kg mo. mo. niermitien D017B-K099-111

Wetting agent pure 20 kg
«Na2HPO4" 7Y+ 4Na3PO4 /Y +" Lbglso 31 soliiwl ¢ olald _Soye3 31 syuSel> Juls 4y 1) 4>
D oo 0310 xS olaead Hoo plauw O Olawd Jole (O gie

Sw |

deaerator 4 4yl og sl ysam yooblio Y 4>g5
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AZARAB DESIGN DEPARTMENT
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CONTRACT INFORMATION SHEET

Subject:

EXPECTED BOILER PERFORMANCE &CORRECTION CURVES

1) These performance curves are predicted based on (CI-0001).

2) Curves range are according to control range : 25% MCR to 108% MCR.

3) Predicted performance curves are as follow :
a) Boiler efficiency
b) Eco. exit gas temperature
¢) Steam temperature and pressure @ T.P.
d) Water temperature @ Eco. Inlet
e) Water pressure @ T.P.
f) Air and gas duct draft lost @ T.P.
g) Excess air ratio
h) O,% in flue gas

i) Spray water flow

Predicted correction curves are as follows :
a) Fuel moisture (C,,))

b) Air moisture (Cy,)

¢) Ambient air temperature (C,)

4

=

d) Fuel heating value (C,,)

We subtract the correction value (Cg) from the boiler efficiency.

Ci=Cjn+ Cj + Gy + Ci¢

C. = 2CiB B : Fuel consumption
=

2B

i- Kind of fuel (o: oil, g: gas, go: gasoil)

Egr=E-Cg
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AXAHAHR
AZARAB DESIGN DEPARTMENT

CONTRACT INFORMATION SHEET

Subject:
EXPECTED BOILER PERFORMANCE &CORRECTION CURVES
BOILER EFFICIENCY
=e=Fuel Gas firing
9400 93.79 93.73
63.50 <.)/,/ \‘\%.‘w 93.36

93.34

BOILER EFFICIENCY (%)
© © © © Q
P P N N w
) o o o )
S o s} o )

90.50
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ECO. EXIT GAS TEMPERATURE

-8-Fuel Gas firing
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AZARAB DESIGN DEPARTMENT
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CONTRACT INFORMATION SHEET

Subject:

EXPECTED BOILER PERFORMANCE &CORRECTION CURVES

STEAM TEMPERATURE @ T.P. |

==Fuel Gas firing
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ALARMAB
AZARAB DESIGN DEPARTMENT

CONTRACT INFORMATION SHEET

Subject:
EXPECTED BOILER PERFORMANCE &CORRECTION CURVES
WATER TEMPERATURE @ ECO. INLET
=>=Fuel Gas firing
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AZARAB DESIGN DEPARTMENT

CONTRACT INFORMATION SHEET

Subject:

EXPECTED BOILER PERFORMANCE &CORRECTION CURVES

| AIR DRAFT LOSS

-o=-Fuel Gas firing
450.0
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ALARAR AZARAB DESIGN DEPARTMENT

CONTRACT INFORMATION SHEET

Subject:

EXPECTED BOILER PERFORMANCE &CORRECTION CURVES

EXCESS AIR

=>=Fuel Gas firing
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20 SN
15 ~
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EXCESS AIR (%)
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02 IN FLUE GAS (dry) |

-o=Fuel Gas firing
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CONTRACT INFORMATION SHEET

Subject:
EXPECTED BOILER PERFORMANCE &CORRECTION CURVES
| SPRAY WATER FLOW
A -o=Fuel Gas firing
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AZARAB DESIGN DEPARTMENT

CONTRACT INFORMATION SHEET

Subject:

EXPECTED BOILER PERFORMANCE &CORRECTION CURVES

Firing : Fuel Gas
0.200
0.150 //
0.100 /
0.050 /

0.000 /

Correction to Boiler Efficiency (%)

-0.050 /

-0.100 /
-0.150 /

Cim:

-0.200
1.6 1.7 1.8 1.9 2 2.1 2.2 2.3 2.4 2.5

Moisture from Fuel (kg/kg fuel)

DESIGN BASE = 2.022 kg / kg of fuel
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A EARAL

AZARAB DESIGN DEPARTMENT

CONTRACT INFORMATION SHEET

Subject:

EXPECTED BOILER PERFORMANCE &CORRECTION CURVES

Firing : Fuel Gas

0.200

0.150

0.100 /
0.050 /

0.000 /
-0.050 /

Clh : Correction to Boiler Efficiency (%)

-0.100 /

-0.150

-0.200
0.01 0.015 0.02 0.025 0.03 0.035 0.04 0.045 0.05

Absolute humidity (kg/kg air)

DESIGN BASE = 0.0320 kg / kg of air
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CONTRACT INFORMATION SHEET

Subject:

EXPECTED BOILER PERFORMANCE &CORRECTION CURVES

Firing : Fuel Gas

2.000

N\

1.500 \

1.000 \

0.500 \

0.000 \

: Correction to Boiler Efficiency (%)

Cy
/

-0.500

-1.000 \
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Ambient air temperature (°C)

DESIGN BASE =42 °Cc
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AZARAB DESIGN DEPARTMENT

CONTRACT INFORMATION SHEET

Subject:

EXPECTED BOILER PERFORMANCE &CORRECTION CURVES

Firing : Fuel Gas

0.40

N\
\

0.20 \
010 \

0.00 \

Correction to Boiler Efficiency (%)

-0.10 \
o
O 020 \
. AN
0.30 \
-0.40
10000 10200 10400 10600 10800 11000 11200 11400 11600

LHV of fuel (kcal/kg fuel)

DESIGN BASE = 10850.3  kcal / kg of fuel
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LEARAL AZARAB DESIGN DEPARTMENT

CONTRACT INFORMATION SHEET

Subject:

EXPECTED BOILER PERFORMANCE &CORRECTION CURVES

(a) Fuel moistureloss (Cl )

1 kg mois. in fue/
M= (8.94x Hy+ M)x —— (CI-000A)
Lr = Myx 0.46 (T, - T.) x 100 Fuel moistureloss (CI-000A)
M, Hy *+ Qsap * Qon
Cl,=( T 1) L

(b) Air moisture loss (Cl )

Ma=Xx Ly, Kowaler

kg fuel o0
La= Max0.46 (Ty- Ty) x 1 Air moistureloss (CI-000A)
H, *+ Qsap + Qo
Cly=( ——-1) L,

M

a

(c) Ambient temperature loss (Cl ;)

La = Py x 0.24 (T, - T2) x 100 Dry gasloss (CI-000A)
Ta'Ta’ HU+QS4H+OOH

Dy =( +—2—) xL

a1 =( Tg'Ta ) xLg
T.-T.

Dy =( —=——— ) xL

2T, T,
Ta'Ta’

Dgz=( ——2—) xL

d3 ( Tg'Ta )X a

Cli= Dg; + Dgz + Dy

(d) Fuel heating value loss (Cl )
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CONTRACT INFORMATION SHEET

Subject:

EXPECTED BOILER PERFORMANCE &CORRECTION CURVES

Guarantee load : MCR Firing : Fuel Gas
T, 175.9 X 0.032 | Pranpis. |/a\ 866 LHV | 10850.3
AT, /a\10.8 Pary 15.826 | Pran suc. -30.34 Qsan
Input data T amb. 42.0 L, 0.300 Tsan Qon

M 2.022 Ly 4.540 L 17.387

L 1.110 Lary 16.848 DL 0
My kg/kg fuel| 1.722 | 1.822 1.922 2.022 2.122 2222 | 2322
Cim % -0.165 | -0.110 | -0.055 | 0.000 0.055 0.110 | 0.165
X % 0.017 | 0.022 0.027 0.032 0.037 0.042 | 0.047
M, kg/kg fuel| 0.286 | 0.371 0.455 0.539 0.623 0.708 | 0.792
Cin % -0.141 | -0.094 | -0.047 | 0.000 0.047 0.094 | 0.141
T amb. °C 5.0 12.0 22.0 32.0 42.0 52.0 62.0
ATean °c 9.5 9.7 10.1 10.4 10.8 11.1 11.5
Teor (@ outlet) °c 14.5 21.7 32.1 42.4 52.8 63.1 73.5
Tsan (@ outlet) °C | = | e | e | s | s | s | e
OsaH kcal/kg fuel 0 0 0 0 0 0 0
Da1 % 1.411 | 1.144 | 0.763 0.381 0.000 -0.381 | -0.763
Dg» % 0.345 | 0.280 | 0.186 0.093 0.000 -0.093 | -0.186
Dgs % 0.093 | 0.076 0.050 0.025 0.000 -0.025 | -0.050
Cy = Dy + Dy, + Dgg % 1.849 | 1.499 1.000 0.500 0.000 -0.500 | -1.000
Hy keallkg fuel| 10250.3 | 10450.3 | 10650.3 | 10850.3 | 11050.3 | 11250.3 | 11450.3
D1 % 0.065 | 0.042 0.021 0.000 -0.020 -0.039 | -0.058
Dio % 0.018 | 0.011 0.006 0.000 -0.005 -0.011 | -0.016
Dha % 0.266 | 0.174 | 0.085 0.000 -0.082 -0.161 | -0.238
Cic = Dpy + Dpp + Dpg % 0.35 0.23 0.11 0.00 -0.11 -0.21 -0.31

Remarks :
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AZARAB IND. CO. PROJECT : MOBIN PETROCHEMICAL 1X350 T/hr boilers (D017)

gglsﬁgﬁ Zl\éll\?(lsc.)’;EPT. DOC. NAME: Iétér;]ﬁignss:;;;a&eégiégjgnﬁeﬁ Setting of Automatic Boiler
C&I GROUP
i CONTENTS PAGE
Boiler Master & Combustion Control Loop 3
Feed water Flow & Blow down Control Loops 6
Main Steam Temp. & DSH Water Spray Control Loops 7
Deaerator Tank & Fuel Oil Atomizing Steam Control L oops 8
Auxiliary Controls 9

Drawing No.: D0171-K071-011, Rev. Z Page2of 9
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AZARAB IND. CO. PROJECT : MOBIN PETROCHEMICAL 1X350 T/hr boilers (D017)

BOILER DIVISION DOC. NAME: Function, Characteristic Curves & Setting of Automatic Boiler
BEISEBRNO%JIENG. DEPT. Control System (ABC) Equipment

Boiler Master & Combustion Control L oop

Ref. Dwg.: D0171-K071-001, Sh.:03

1- FY-5102-3-F, Function Generator
O: Output (Boiler Master), Range 0 — 100%

I Input (Steam Flow), Range 0 — 100% (0 — 504 t/hr)

Load 25% | 50% 75% 100%

120%

Input % | 19.34| 38.69 | 58.03 77.38

83.33

Output % | 19.40 | 38.59 | 57.93 77.60

83.34

2- BY-5100-2-F
Rate Limit = %5/ min.

3- BY-5100-3-F
High Limit =95
Low Limit=0

4- BDAHL-5100-F
Set Point = + 3.88%

5- FY-5313-1-F, Function Gener ator

Input % | 22.27 40.37 57.92 77.59

83.33

Output % | 21.72 40.90 60.24 80.704

86.67

6- FY-5313-2-F, Function Gener ator

Input % | 22.27 40.37 57.92 77.59

83.33

Output % | 17.07 36.27 55.61 74.49

80.01

7- FY-5301-2-F, Multiplier (Fuel gas flow compensation)

O=I11(al2+hb)(cI3+d)

O: Output (Corrected fuel gas flow), Range 0 — 100% (0 — 32780 kg/hr)

11: Input 1 (Measured fuel gas flow), Range 0 — 100% (FT-5301-F, 0 — 32780 kg/hr)
12: Input 2 (Fuel gas temperature), Range 0 — 100% (TT-5301-F, 0—80 °C)

I3: Input 3 (Fuel gas pressure), Range 0 — 100% (PT-5302-F, 0 — 8 barg)

a=-1.4/1000, b =1.018
C = +6/1000, d = 0.52

Drawing No.: D0171-K071-011, Rev. Z

Page 3 of 9
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AZARAB IND. CO. PROJECT : MOBIN PETROCHEMICAL 1X350 T/hr boilers (D017)

BOILER DIVISION DOC. NAME: Function, Characteristic Curves & Setting of Automatic Boiler
BEISEBRNO%JIENG. DEPT. Control System (ABC) Equipment

Boiler Master & Combustion Control Loop | Ref. Dwg.: D0171-K071-001, Sh.:03

08- FY-5205-5-F
=0

09- FY-5205-7-F, Function Gener ator

Input % 1940 | 3859 | 5793 |7/.60 |8334

Output % | 17.07 |36.27 |5561 | 7449 |[80.01

10- FY-5205-6-F, Function Generator

Input % 1940 | 3859 | 5793 |7/60 |8334

Output % | 21.72 | 40.90 |60.24 | 80.704 | 86.67

11- FY-5205-10-F, High Selector (Minimum air flow)
High Select Input = 19.4%

12- FY-5205-2-F, Divider (Air flow compensation with Temperature)

O=I11/(a2+h)

O: Output (Corrected air flow), Range 0 — 100% (0 -570'024 kg/hr)
I1: Input 1 (Measured air flow), Range 0 — 100% (0 — 570" 024 kg/hr)
12: Input 2 (air temperature), Range 0 — 100% (0 — 60 °C)

a=1.58/1000, b =0.924

13- FY-5205-3-F/G, Function Generator (Air / Fuel ratio)

Input % 22.27 |40.37 |57.92 7759 |83.33

Output % |19.40 | 38.59 | 57.93 7760 |83.34

14- FY-5205-4-F, Multiplier (Air flow correction by % 02)
O = |1(al 2+h)

O: Output (%02 corrected air flow), Range 0 — 100%

I1: Input 1 (Characterized air flow), Range 0 — 100%

12: Input 2 (02% Correction Ratio), Range 0 - 100%
a=0.001, b=0.95

Drawing No.: D0171-K071-011, Rev. Z Page4 of 9
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AZARAB IND. CO.
BOILER DIVISION

DESIGN & ENG. DEPT.

C&l GROUP

PROJECT : MOBIN PETROCHEMICAL 1X350 T/hr boilers (D017)

DOC. NAME: Function, Characteristic Curves & Setting of Automatic Boiler

Control System (ABC) Equipment

Boiler Master & Combustion Control L oop

Ref. Dwg.: D0171-K071-001, Sh.:03

15- FY-5102-4-F, Function Generator (% O2 versusboiler load)

Input %

19.34

38.69

58.03

77.38

83.33

Output %

44

26.0

17

17

17

16- AT-5202-F , O2% Control

HY-5102-6-F : Bias, Output Range = -2% to +2%

17- FY-5112-2-F, Function Generator
Input: No. of Lean Gas Burnersin Service — FCV-5303-F

Output: Cv Travel

I nput

1

2

3

5

6

8

Output %

15.20%

18.80%

26%

42%

55.9%

67.93%

70.45%

76.98%

28- PT-5105-F , Steam Header Pressure Alarm High
Input: Steam Header Pressure, Range 0 — 100% (0 — 59 barg)
PAH-5105-F: Pressure Alarm High =% 72.03 (42.5 bar)

19- FT-5301-F, Fudl Gas Flow Alarm High/Low

Input: Fuel Gas Flow, Range 0 —100% (0 — 32780 Kg/h)
FAH-5301-F: Flow Alarm High =%87 (28500 Kg/h)
FAL-5301-F: Flow Alarm Low = %15.25 (5’000 Kg/h)

20- PT-5302-F, Fuel Gas Pressure Alarm High/L ow
Input: Fuel Gas Pressure, Range 0 —100% (0 — 8 bar)
PAH-5302-F: Pressure Alarm High =%60 (6 bar)
PAL-5302-F: Pressure Alarm Low = %50 (5 bar)

21- TT-5203-F, Combustion Air Temperature Alarm High/Low
Input: Combustion Air Temperature, Range 0 — 100% (0 —60° C)
TAH-5203-F : Steam Temperature Alarm High = % 91.66 (55° C)
TAL-5203-F: Steam Temperature Alarm Low =% 3.3 (2° C)

22- AT-5202-F , Flue Gas 02% Alarm LL/L/H/HH
Input: Flue Gas 02%, Range 0 — 100% (0 — 10%)
AALL-5202-F: 02% Alarm Low Low =%10 (1%)
AAL-5202-F: O2% Alarm Low =%15 (1.5%)
AALL-5202-F: 02% Alarm High =%50 (5%)
AALL-5202-F: O2% Alarm High High =955 (5.5%)

Drawing No.: D0171-K071-011, Rev. Z
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AZARAB IND. CO. PROJECT : MOBIN PETROCHEMICAL 1X350 T/hr boilers (D017)

BOILER DIVISION DOC. NAME: Function, Characteristic Curves & Setting of Automatic Boiler
gglsg;RNO%ENG- DEPT. Control System (ABC) Equipment

Feed Water Flow & Blowdown Control Loops

Ref. Dwg.: D171-K071-001, Sh.:04

1-PY-5104-1-F, Function Gener ator

Input: Drum Pressure- PT-5104-F
Output: Compensated Level Coefficient

P (barg) 0 14 28 40 52.9
Input % 0 % 20% 40% 60% 80.15 %
f 1(x) 0.78 0.86 0.92 0.96 1
2-PY-5104-2-F, Function Generator
Input: Drum Pressure- PT-5104-F
Output: Compensated Level Coefficient
P (barg) 0 14 28 40 52.9
Input % 0 % 20% 40% 60% 80.15 %
f2(x) 1.96 1.88 1.35 0.76 0

3- PT-5104-F, Drum Pressure Alarm High

Input: Drum Pressure, Range 0 — 100% (0 — 66 barg)

PAH-5104-F : Pressure Alarm High = % 91 (60.2 barg)

4- LT-5106-F, CBD Tank Level AlarmsHigh

Input: CBD Level, Range 0 —100% (-310, NWL, +490 mm)
LAH-5106-F : Level Alarm High= 76.53% (+375 mm)

Drawing No.: D0171-K071-011, Rev. Z
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AZARAB IND. CO.
BOILER DIVISION
DESIGN & ENG. DEPT.
C&l GROUP

PROJECT : MOBIN PETROCHEMICAL 1X350 T/hr boilers (D017)
DOC. NAME: Function, Characteristic Curves & Setting of Automatic Boiler
Control System (ABC) Equipment

Main Steam Temp. & DSH Water Spray Control
L oops

Ref. Dwg.: D0171-K071-001, Sh.:05

1-FY-5100-F, Function Generator
|= Steam FHow%
O= Spray Water%

Load 0% 25% 50% 75% | 100%MCR | 120% Peak
Input % 0% | 18.04% | 42.49% | 63% 82.7 % 83.19 % 100%
Output % | 0% | 19.34% | 38.69% | 58.0%3 | 77.38% 83.33% 99%

2- TT-5108-F, Superheater Steam Temperature Alarm High
Input: Superheater Steam Temperature, Range 0 — 100% (0 —400° C)
TAH-5108-F : Superheater Steam Temperature Alarm High = % 77.5 (310° C)

3- TT-5109-F, Main Steam Temperature Alarm High/L ow
Input: Main Steam Temperature, Range 0 — 100% (0 —600° C)
TAH-5109-F : Steam Temperature Alarm High = % 74.5 (447° C)
TAL-5109-F : Steam Temperature Alarm Low = % 72 (432° C)
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AZARAB IND. CO. PROJECT : MOBIN PETROCHEMICAL 1X350 T/hr boilers (D017)

BOILER DIVISION DOC. NAME:
DESIGN & ENG. DEPT.
C&l GROUP

Function, Characteristic Curves & Setting of Automatic Boiler
Control System (ABC) Equipment

Deaerator Tank Control L oops

Ref. Dwg.: D0171-K071-001, Sh.:06

1- LT-5710-F, Deaerator Tank Level AlarmsHigh/L ow

Input: Deaerator Level, Range 0 — 100%

(-2181, NWL, +383 mm)

LAH-5710-F : Level Alarm High= 95.3% (+100 mm)
LAL-5710-F : Level Alarm Low= 3.76% (-1850 mm)
LAHH-5710-F : Level Alarm High High= 95.3% (+100 mm)

LALL-5710-F : Level Alarm Low Low=

2- PT-5715-F, Deaerator Tank Pressur

3.76% (-1850 mm)

e AlarmsHigh/Low

Input: Deaerator Pressure, Range 0 —100% (O - 4 barg)

PAH-5715-F : Pressure Alarm High= 44.

25% (+1.77 barg)

PAL-5715-F : Pressure Alarm Low= 37.5% (+1.5 barg)

PAHH-5715-F : Pressure Alarm High Hi

gh= 46% (+1.84 barg)

PALL-5715-F : Pressure Alarm Low Low= 32.5% (+1.3 barg)

3- TT-5715-F, Deaerator Tank Temperature Alarms High/L ow
Input: Deaerator Temperature, Range 0 —100% (0 - 160 °C)
TAH-5715-F : Temperature Alarm High= 85% (+136 °C)
TAL-5715-F : Temperature Alarm Low= 77.5% (+124 °C)
TAHH-5715-F : Temperature Alarm High High= 89.4% (+143 °C)
TALL-5715-F : Temperature Alarm Low Low= 73.75% (+118 °C)

7-- TT-5716-F, TT-5717-F, TT-5718-F,

Tank AlarmsHigh High
Input: HS Steam temperature, Range O

HS Steam temper atur e befor e Deaer ator

—100% (O - 400 °C)

TAHH-5718-F : Temperature Alarm High High= 85% (+136 °C)
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AZARAB IND. CO. PROJECT : MOBIN PETROCHEMICAL 1X350 T/hr boilers (D017)

g(E)ISLlEE Z'\éll\?('so';EPT DOC. NAME: Function, Characteristic Curves & Setting of Automatic Boiler
Il | I h C&IGROUP ' Control System (ABC) Equipment
Auxiliary Controls Ref. Dwg.: D0121-K071-001, Sh.:07

1- TT-5104-F, SH Steam to DSH Temperature Alarm High
Input: SH Steam Temperature, Range 0 — 100% (O - 500 °C)
TAH-5104-F : Temperature Alarm High= 83% (+415 °C)

2- PT-5205-F, Wind box Pressure Alarms High/L ow

Input: Wind box Pressure, Range 0 — 100% (0 - 1000 mmH20)
PAH-5205-F : Pressure Alarm High= 86% (+860 mmH20)
PAL-5205-F : Pressure Alarm Low= 3% (+30 mmH20)

3- PT-5204-F, Furnace Pressure Alarm High
Input: Furnace Pressure, Range 0 — 100% (0 - 1000 mmH20)
PAH-5204-F : Pressure Alarm High= 61% (+610 mmH20)

4- TT-5202-F, Flue gas Eco. In. Temperature Alarm High
Input: Flue gas Eco. In. Temperature, Range 0 — 100% (0 - 400 °C)
TAH-5202-F : Temperature Alarm High= 85% (+340 °C)

5- TT-5201-F, Flue gas Eco. Out. Temperature Alarm High
Input: Flue gas Eco. Out. Temperature, Range 0 — 100% (O - 250 °C)
TAH-5201-F : Temperature Alarm High= 74% (+185 °C)

6- AT-5201-F, Flue Gas CO% Alarm High
Input: Flue Gas CO%, Range 0 — 100% (0 — 1000 ppm)
AAH-5201-F : Flue Gas CO% Alarm High = % 13 (130 ppm)

7- PT-5561-F, I nstrument Air Pressure Alarm Low

Input: Instrument Air Pressure, Range 0 — 100% (0 — 10 bar)
PAH-5204-F : Pressure Alarm High= 35% (3.5 bar)
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