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PREFACE 3

alol wunit had taken a planned shutdown from 17th Sept,i993 to 23rd

October 1993. In this shutdown , reformer ravamp = 11 was carried out
whaerein reformer harp assembly, pigtails, iniet manifold and connected
piping were replaced with new modified material of construction for
improved performance and reliability at enhanced future piant Toads «
This is the 2nd reformer revamp of IFFCO Kalol . Reformer roof plates
of C.5.were replaced with 5.5.304 piates and the roof insulation oF
module type were modified to indigenousiy made reramic bilanket
insulation. Burner blocks of M/s.Christy Refractories were replacad
with indigenously made fibre blocks. Orientation of naphtha burners of
reformer arch were changed in row nos 6 to % in order to avoid filame
impingement on tubes. The recrientation of other rows were aiready

carried out in 1972.

Inorder to increase the efficiency of H.T. and L.T. convection coils,
H.T. Superheat coil and mixaod feed preheat coil were replaced with new
coils procurred from M/s.L & T, Bombay. The material of constructicn
nf these coils were also upgradad to a better material. In  addition,
one new EBoiler {feed water coil was installied in L.T. convection
section to utilise the waste heat of flue gas gping to chimngy as wil |
as to reduce oil consumption {for the BHEL boiler. The LaH«Ve
insulaticn on the side walls of hot well of Aux JBoiler wWere modifisd
with ceramic fibre blanket insulation inorder to el iminate the probiem

of cracking and subse uent hot spots with L.H.V.insulation.

Gynthesis dJa&Ss convertor internals were modified with mixed flow
patitern bucket design of M/s.Ammonia Cazale, U.B.8. in prider to
increase the conversion ratio as well as to obtain Tow system pressure
of the loop. The use of smal ler size catalyst of these beds 1essened

the pressure drop across the convertor.
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This critical Jjob af convertor retrofit alongwith catalyst changing

was st of 1Its kind undertaken in kalol unit.

Air  compressor  drive turbine problem of wear

meating areas resulting in inter =tage steam

and tear at diaphragm

losses were repaired by

machining and inserting new g.5.inzerts at seating areas of diaphrams.

This complete job on turbine casing was done &
Bombay under the supervision of IFFCO & D
Overhauling of the rotating equipments such
prossure  Case (101-JLF) , air comprassor gear
turbine (107-J1) of MEAR pump, refrigeration ©
(105-JT), goar DOx (105-JR) , Synthesis 4gas
turbine (103-JBT) Freventive maintenance of N.
its drive turbine {(102-3T), ID Fan train
compressor  L.P.case (105-J1LF), GHyn.gas COM
rurbine (103-JAT) , SFW pumps and turbines (104

vione .

CoO2  Absorber {(101-E) shell corroded port
appiication of polymers by I1TW signode. The ol
108-C (2 Nos), 109-C (Z Nos) were repalced by
outist channel CcoOvers af heat exchanger (103
cavers manufactured with upgraded material of
exchangers were cieaned by hydrojetting and
hydrotesting - Yalve repair / averhaul / repla
roquiremsnt . Wasts heat boilaere GT-1631 and 1

C.1.B and hydrotested.

t+ the works of M/s.L & T,
el aval reprosentatives .
as  air compressor 1ow

boy (i01-—-JR) , murray
ompressor drive turbine

COMpressn™ condensing
& .compressor (102- 3} and
(101-RJ) , Refrigsration
presser back pressurea

3737, 104-JA7JAT) were

ion  was repaired by

d heat exchangers 124-0,
new ones. Also initet and
) were replaced by new
construction. A1l heat
finally boxed up after
cemnent were donge as  per

&£37 were inspected by
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in Urea plant, old high pressure Carbamate Condensor was replaced by &
new modified Condenser made of uparaded material of construction
through M/s. L & T, Bombay. The new vessel is havina dish ends welded

with shell instead of bhol ted Jcinté of the old vessel. The erection of

this condensor was executed through M/s.L & T's Constrction graup.

Inspection of Autoclave (V-1201) and HF Gtrippar (H-1201) was carried

ot by Stamicarbon Engineers. Autoclave bottom hemisphere 1iner

replacement was don=. Wast heat boiler BT 1664 inspection was done by
C.I.B. Important rotating equipments  Tike COP Centrifugal Drive
Turbine (8-1101/1) Drive Turbine for COZ2 Reciprocating Comprassor (G
1101/2) Ammonia Pump Turbine (G-1102) , Carbamate FPump Turbines (&~
1201/2 AR were overhauled. Preventive maintensance wWas done on COZ
Centrifugal Compressor (K-1101/1) . David Brown gear hox internals of
C02 Reciprocating compressor (K-1101/2)was manufactured and installed
through M/s.Elecon Engg. Prill Tower fans and Prill cooling system

fans were overhauled. Vessels and Tanks inspection was done.

In Dffsite overhauling wWas done for CW Pump Turbines (- 4401 /76%8) , CW
Fump (P -4401 -A), Gear box of CW Pump (P-4401-A) and (P-4401/8) .
fOverhauling of R.A.H. of BHEL Boiler was also done. BHEL Boiler GBT-
2068 was inspected Dy C.1.B. and hydrotest was done. Freventive

maintenance of F.D.Fan , C.W.Pumps, and Turbines was done .

in B%MH, Naphtha Feed Fump and unlpading Fump were overhaunled., Reclaim
machine was overhauied. Naphtha Tank (T-3301- &) roof was replaced.
Inspection group carrizd out preshutdown inspections oOf material =,

roformer harps, HT/LT coils, HPCE etc. Duwring shutdown inspections of

important vessels, pipings stoc were carried out in Ammonia , Urea and

Of fsites. Casting of burner hiocks for Auxilary Boiler and refractory
job was done by Civil Deptt. Scraper fioor ropair by epoxry coating was

done. Painting inside the Urea Prill Tower was carried out.
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Overhauls of migctric motors MOLs and Transformers Was carried oubt.
Preventive maintenance was done on LT ACBS/THMS in aitl areas.
gdditional power connection and facilities were provided at critical
work points like, Convertor Reformer Autoclave etc. Control room and
finld instrument Jobs were attended. Calibration af  instrument was
done. Upgraded materials and instruments were provided. Flant tappings
and hook up in LTS catalyst heating and raduction system in Fmmon i 2
piant were made. NG Separators at metering system were reipcated.
Fipings were changad and upgradoed materials ware used. Additional Heat
Fuchangenr 301 /1-2 were instalied paraliel to existing ieat
Cuechanger . vant condenser H-1502 was replaced by a naw higher capacity

Condenser.

1 ant tuenaround wWas completed as schedul ed.Ammonia production z=tarted
on 23-10-93. irea plant was meachanically ready for start up. Howsver
ammonia was urgently required by IFFCO Kandia unit, hence initial
ammonia production was despatched to Kandia plant and Uroa production

waes started only from 29-10-%3.
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¥AJOR PROBLEMS ENCOUNTERED IN EXECUTION OF JOBS OF
REVAMP SHUTDOWN
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A Various

major

were encountered in the wecution of
i sorted out for timely completion of
We ernumerate few of such probiems as under @

iy TRANSIT DAMAGE OF HARF ASSEMELY :

S et

_ Assembly ordererd on M/s. 5+C, - Germany, Wwere
major damages in few of its components resulting
of 10 Nos. of catalyst tubes and one number of

©, COORDINATION WITH VARIOUS CONTRACTORS:

to

g

v various jobs

Bs wetrs inter—connect

tor was inter-dependent
deed a difficuit task €

tractors  +or the ultimats

m o

=
¢

completion AL Limes
Be schedalied 'with the
coordination among  Ehe

th the

met out Wi

the

IR ETY

~
) SPARES FOR ARCH
Z2& arcihr barners of the Primacy Retarmers Wer Een-up for
: ; 4 3 s
Trafnsport Operatars  in - the
b the shutdfowh @ activities,
of various materials related
0's procursment .
%)  NON-AVAILABILITY OF QUALIFIED WELDERS:
The contractors engaged in the Revamp Jjob could not  supply
required number of qualified welders for the Jjob. As such IFFCEH
had to make necessary arrangements from other Units of IFFEO,
~ M/s. MFL, Madras, and M/s.SPIC-8MO,; Bombay, for giial ified
‘~’; waiders to meet the requirement.
A
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4y BACKING DUT OF M/8. SCIL, EOMBAY FROM JOB:

M/e. BCIL., Bombay who had been awarded the Jjob of erection of
cenvection zone ceils, had 2t the last moment withdrawn

» thansel ves . This withdrawal was subseguent to their actively
' participating in ali the pre-shutdown meetings. IFFCD - were
ieft with hardly fortonight time to make necgssary arranement

for awarding this Job to aiternate contractor. After a serias

af activities and negotiations with alternate party, H/s.

sn Engg. Construction Lid., Bombay, the cortract  was

iy awarded to them which was compigted as p&r schadulie.
~y DELAY IN SUPPLY OF COILD FROM M/8. L & T=

suppiy of coils from 1 g =i NN <l 50

it for the arrivail of HT  Supsi®

a works, for its installation =&t

angpanFrﬁ’ stribe had adversely

af this coil from L & T Hazira

5y DELAY IN MOBILISATION OF CONTRACTORS EQUIPHMENTS =

also adversely affected

= gome ot the CasESy

te follow-tp  contractors

r zite. Alac the

site even after

g IFFED to sparme

=t completion  oF

Frafractory was planned in the
tion complete removal ¥ o the
ication of new refractories was

teel piping was p}anﬁed 3
had some difficulties irn
ok and sStress elieving work
some coordinaticon work 0o the
iz . radiography on alloy steel
157 grher activities in some ot

v

v
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ER. YEAK A M MO
NO. ==---—-—=-—=-
PE
7 SR T
01 1975 05-05-75
02 1§76 24-03-7¢
03 7&-77 05-12-75 -
04 1978 21-02-78
05, 1979 21-05-7%
0
06 1981 12-04-B1
07 1984 01-01-84
o 1986 19-03-8B6
09 1987 12-04-87
10 1988 18-04-€8
11 19790 05-02-90
12 1991 24-02-91
13 1992 03-11-92
14 1893 12-09-53
4 e e

THE PLANT TURNAROUNDS AT A GLANCE

23-10--93

UREA-PLANT

N LA Pl NT
_-;56;-__;55;—_ PRODUCTION TO PRONUCTION
TO " DOWN TIME  FROM
DAYS HRS
=o=a  EES
21=05-3 1A - 06-05-75
20-04-76 26 - 26-03-76
22-01-77 49 - 05-12-76
15-03-78 23 - 21- 02- 78
30-06-79 41 - 10--05-77
10-05-81 29 - 08 -04 -B1
25-01-84 25 - 01-01--84
03-05-86 45 - 04-03=864
5

03-05-87 21 -~ 12-04—@%
14-05-88 27 - 18-04-88
05-03-70 27 6838.47 31-01-90
13--03 51 18 429.08 23-02-91
03-12-92 730.6 734.71 03-11-72

4? 986.50 12-09- 93

e e S e e e e . e e S| S i .

o

.mﬂ‘ﬂﬂﬁ1ﬂ1ﬂ=1ﬁﬂzﬂ1=1::‘11:5!1H=ﬂ=1'=ﬂ11=11‘-==ﬁ3'-1‘_‘Bﬂﬂ1"H-11HW=-‘=‘1'1-’=-

REASNN IF ANY

TO , TDOWNTIME O
DAYE HRS
EEE - 8
21-05-75 16 - 7 Planned
26-03-76 26 - P1anned
24-02-77 51 = 101 -JT B/D
25--03-7868 31 - 101-BJ B/D
01-0B-77 R2 = K-1101/2,
1 3rd Stg.
Cyl inder
12-05-81 35 - 101-B (PInd)
: Headers 4
25-01~-B4 23 = Planned
[
01-05-84 359 = Reformesr -
Revamp ./HP
Scrubber B/D
02:-05-87 20 = Planned
13--:05-88 26 = Planned
07-03-90 35 B2%2.0 Pl anned
14-03-51 20 459.25 Planned
04-12-92 31 744.75 Planned
29-10-93 47 1120.58 Revamp--I1"

ﬁﬁ:nz:rﬁ=ﬂ1a1==aHBnisi:zﬂuzn‘zn-:ai.!ﬂ—---.-ﬂ
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PLANT - TURNAROUN D-SEPT. - 0CT.~ 1993

BGENERAL -~ DETAILS

S N [oagie el N - LR 1 (G ¢ R e | GUANTITY

Ed|
—y

Egéié@enfrﬁéilised -
Y IFFCO :
S%-T - HE Ceane i
15 T Coles Crane &1
i8 T Tata Erane (i
03 T Forklitt ' O
Truck 01

Hired - Forklift — 03 7T 21

By IFFCO — MANPOWER

al Mechanical
iechanical Servicoes

Existing
strength

Y N Nt

i)
(=8 Trainecs in various trade )

£ in addition to above, we have util ised manpower of
Kandia, Aonia & Phulpuwr units.

¢y  HIRED — CONTRACT MANPOWER

S JNo . ategory Mandays

Fillwereight Fitter 130.5

Fitter 1214.5
Fabricator/Grinder 323 .5
Rigger 1453 .
05 Weldar MIGR 1920 .5
Cads Carpenter 100.5
G7 Manson 71 26
ol Semi Skilled 1abour 1663.5
09 Un=skilied 1abour T
i) Welder 1ER ;i R

1) HIRED - IFFCO TIME OFFICE =

Labour unskilled 1200 MAN DAYS
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MAIN MAINTENANCE JOBS CARRIED QUT BY OUTSIDE AGENCIES

PLANT : AMMONIA 2

qeformer Revamp

Convertor Retrofit

HIZL T Cod
Repl acement

101 -JT Casing
Repair

HENAT Exchanger
opening & bhox up

Hydrojetting of HE

Manpowsr Supply

Insulation
Painting

Gervices of Uelaval
Expatriate for O0/H
ot Delaval Machines

L0 Absorber (101E)

e e ma s i e e e e e G e W e S e e e s e e S W S SN A TS W S St s i S et e S e e

CONTRACTORS NAME

M/s .CEOCD ,Baroda
M/s.J.M.Enginesrs,A’'bad
M/s.0rient Cerwool ,B’bay

M/s.United construction,
Faroda

M/s.Radiant Engineers,
Baroda

M/s.Md Kellogg, U.S.A.
M/=.CEDCO, Raroda

M/s.Ammonia Casale,
Switzerland

M/s.Cat Tech.
M/s .Petron Engg.
M/e Murugappa ,Madras

M/3.0rlaval , U.5.A.
M/«.L. & T,EBEombay

M/3.Techno Engg.,Raroda

M/s.lsha Hydrojetting
M/s.Techno Engg.,Baroda
M/s.Saiyad & Co
M/s.3indhi % Co
M/s.Balaji Insulation
M/s.Teacon Coating,B’bay
M/=.IMD Delaval ,U.S5.A.
M/s.. & T , Bombay

¢

E-4186 dt.

e e -

W.0.NO. & DATE

e s e g e S o S Sy B P

E-2052 Dt .2-4-93
E-147/B dt.23-10-92
D-83%4 dt.10-03 92

0-9627 dt.28-03-93
D-9172 dt .27-03-93

Agreement
D-8578 dt.17-2-93

Agrreement

Prdn.Deptt .job
£-2053/B dt.24-09-93
D-8747 dt .26-09-92

E-2781 dt.12-08-93
F-468% dt.13-09-93

E-4159 dt.1-7-93

E-415& dt.14-7-93

E-4157 dt.07-7-93
E-4178/2 dt.11-9-93
E--4178/1 dt.11-9-93
E~4154 dt.21-6-93
E-4155 dt.11-6-93
E-2773 dt. 5--7-93
15-4-34

E-4698 dt.21-10-93
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MAIN MAINTENANCE JOBS CARRIED OUT BY OUTSIDE AGENCIES :;C

LA

=1 JOR CONTRACTORS NAME W.0.NO. &% DATE
NG

e s e B s e B e e e e e e et e e e e e ke - S M

T o T I o I T T I o I 0 o o o o r o e e e e e e e Sy e e e i e e o s o e e S e s

(B) FPLANT : UREA

01 .. .C.Repl acement M/s.E.C.C.Bombay. E-&84 dt. 2812 .92

02 Replacement of M/s.L & T,Bombay E-4715 dt. 23.7.93
Aavtoctave Tiner

023 Testing,Repairing M/=.Moorco India E-4716 dt.04-08-93
of Relief Valves.

04 Erection of Gear box M/s.Elecon Engg. D-9138 (F.0)
af P 3 Compressor Anand dbt. 24.1.92.

O3 HF Vessels Insp. M/=s.5tamicarbon bv Agreement dt.03--09-93

Netherl and

(C) PLANT =z OFFSITE

Q1  Repair of.Cooling M/=.Faharpur Cooling D=8&480 at . 259.11:91
towors towers ;Baroda

0% FRepair/$ervicing M/s.JASIH Engg,Indore D-8487 dt. 16.1.92
of sluice gate

03 Flood Coating of -~ M/s.Bunrise Industries D--4508 dt. 10.5.93
FRF Storage Tank. Baroda.

04 Overhauling of R.A.H. M/s. BHEL D=4522 ot /31 .9.93

BHEL Roiler.

() FLANT = B & MH

01  8Serwvicing of M/=.EMTICI Engg.Ltd, E--S004 13-0%9--1993
Reclaim maching Anand
0¥ HManpowsr supply for M/=.Nayan Engg.,Paroda E-5004/R-1 13-09-93

Reclaim m/c O/H

02 Replacement of M/s.Technocon Engg. E-2493/E
Naphtha tank roof

(E) PLANT = INSFECTION

01 UWitrasonic M/s.N.N.T.8ervices, E- 4008 diL.23-07-93
Radiography, Ahmedabad.
Magnetic particle
checking ,Welding
thickness measurement etc.

(F) PLANT =z CIVIL

inside painting of M/e .Arien New Delhi E-403537/80 dt .29-7-93
il Tower Fvt . td ,New Delhi

IV
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A0 CODE

01 12 01

PLANT TURANROUND - SEFPT. — OCTOBER - 19923 .Ia:g

AMMONIA PLANT

MECHANICAL JOBS

JO0B DESCRIFTION

HAEEXXXEHXAERREREHAR

#REFORMER REVAMF*
EEEEEAA AR A E R RN

(A}

(01

(0O2)

-~

33}

P oo
L)

{O5)

(&)

(5 7)

(DED

(29)

€1G)

(11)

¢ 122

(13)

{14}

PRE-SHUTDOWN ACTIVITIES

Harp installation tracks were made ready below
reformer at grade level.

Beams for hanging scafolding were made ready. 0Oty.
&HO dNos

Wire ropes in required size were cut and tied to the
hanging scafolding with the help of bull dog clamps..

Fabrication below the bottom floor for facilitating
rolling of harp was done.

Arrangement for supporting of harp section from top
was fabricated (fiange + Pipe ) Oty. 16 Nos.

Inlet manifold was prefabricated after collecting

its two halves from store. - Bty. 8 Nos

Insulation of all new pigtails was carried out
teaving 10" from both cnds. Bty. 336 Nos.

Flushing of new pigtails and inlet manifolds was
carried out.

Lifting beam + Clamping beams for harp section were
fabricated.

New spring supports were collected from stores & were
assembl ed.Buantity 1246 Nos.

Fenthouse roof (50% towards polisher unit) and
vartical asbestoz sheet was removed.

Hifiman rolliers were collected & serviced.

Fit wup clamps for outlst manifold welding were
farbicated.

Fatch plates for bottom “I" beam were prefabricated.

Screw support for bottom "IY beam were prefarbicated
and instalied.

A1
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JOB CODE

(1&)

(200

e

(£3)

{243

(B}

JOB DESCRIPTION

Screw support for "IY beam at bottom were installied.
Bty . 48 Nos.

Clamps for riser welding were be prefabricated.

Ramoval of insulation of pigtails from where it was
to be cut was done during cooling down period.

The glectrically operated winch near 101-C was
overhauwied and made ready {for shifting material to
the pent house and from the pent housa to  ground
fevel .

I Ho puiltey was instalied on Fast side of reforner
tor shifting material with the help of rope to & fro
irom pent house.

The marking of crane center line was done for moving
the crane during harp erection.

A rediant tube rack was shifted to place near
Taboratory buiiding +or =sase of harp smection
handling during erection.

A11 the harps were inspected for any weld defocts &
defects found were repaired by weldors of M/s.8 &
at site.

10 No bent +tubes & 1 No bent riser tube wers
replacad with new ones from spares. Thess2 tubes were
found bent during transit.

A1l cataiyst tubos were checked by Eddy current
testing and the base data was obtained for furthers
records .

The catalyst was fillied to required lTevel in all the
new cataiyst tubes.

SHUTDOWN ACTIVITIES @

ABSETOS CORRUGATED SHEET REMOVAL

Half portion of the total &/c sheets of the reformer roof

Was

removed from the control room side. This was done  fé

making way for harp removal and installation from the top.

REMOVAL OF INSULATION OF PIGTAIL .TUBE AND TURE CAP

The

f o

1
Jjoint near the cross
i

insulation of inlet manifold was removed at the  woald
over pipe. The hysil blocks used
at

insulation of atayst tube top portion were also

Fremoved .




JOE CODE JOE DESCRIPTION

The pigtail insulation was removed only at two places -
e at the vertical portion coming out from inlet header
% smecond nea~ the catalyst tube to pigtail connection. A1l
these removal was done during the cooling down period.
(hiority was given to row No.l & 3 as these harps were
tube removed first.

LOCKING OF SPRING HANGERS

Spring hangers of all old catalyst tubes were Tocked
before taking out from their position so that theier
removal  is easier. Spring hangers of transfer line were
also lockesd Ffor snsuring the samz position of transfer
Tine during riser welding. Locking of transfer line spring
hangers was done before draining of water jackst.

FIXING OF §P-39 TRC — 10 BLINDS

On  ciearance from operation deptt., blinds were fixed in
valve (8F-39) & valive ( TRC-10) for giving clezarance for
entry into the reformer and for cutting and welding on the
pre.parts of refornge.

REMOVAL OF TUNNEL BURNERS

&1 the nine tunnel burners were removed . This was  done
for proper ventilation inside the furnace and for making

way for  removal of floor and tunnel bricks through the
opening of tunnsl burners.

REHOVAL OF ARCH BURNERS FOR LIFTING
OF SUSFENDED SCAFFOLDING

There are nine rows of burners in the pent house, each
having fourteen burners. H5ix burners were removed per  Fow

e tifting of suspended scaffolding through their
openings. Burner nos removed {for this purpose WeEr e

135,6,9,10 and 14. These burners were removed on priority
for hanging suspended scafolding. However all  the other
burners were also brougth to ground floor {for complete
overhaul ing. Again priorities were given from row No.dl to
8 during burner removal .

FIXING OF BOTTOM SUPPORTS

Structure of reformer was supported at 48 places from
hottom by screw jacks. This was dong as per the Jlocation
pilan made for the scew Jjacks. Because of this the load of
the harps which was to come on the reformer floor shest
was transmitted to the foundation via these screw Jjacks.
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JOB CHOE

JOB DESCRIFPTION

CUTTING OF PIGTAILS AND GUIDE PLATES

Every old pigta
in the vertic

il was cut at two places. At top it was cut
al portion Jjust coming out {from the inlet

header and at bottom it was cut just npar the catalyst tube
A1 guide plates of the tubes were removed by grinding the
tackwalds For making way for rolling and removal of the

harps.

FONHOLE OFENING

Manhole of the
ZONE  Were open
the furnace was

TUNNELS & FLOOR

reformer as well as that of the convection
=2d at 10 AM on 14th Sept. and entry into
abtained.

ERICKS REMOVAL

Just after t
ol earances were

i) Clearance b
outiet mani

11) Clearance b
bricks at t

After recording
tunneil removal
tunnel burner
No.3 ofFf refor
insertion. The

mEr.

he entry into the furnace, following
measured .

etween refractory wall and both the ends of
folds of sach harp.

etween outlet header insulation and floor
hree positions for all the rows.

the above clearances, the floor bricks and
started. The bricks were removed from
openings. Also an opening was made in  wall
mers {for facilitating matsrial roemoviod &
sizre of this opening was around 2 mtr. 2 2

LIFTING OF SUSPENDED SCAFFOLDING

Rectangular fr
cover the ent

#2) 147 — 4% %
117 T e e
T G R s

iv} F3f — g% p

These were made
1.6 mm thick;

tied to thecse

4 places where

i advance.

These scafoldin
opening made in
were then stide

ames were made in four different sizes, to
rifre area undzr the arch roof.

3¢ s A=NOR
47 ~ 14 Nos
o = 2 Nas

47 =Ny

of ILA 40 u 40 x 3 angles and covered with
L.8. / B.1 sheets. 8 MM size wire rope was
frames with the help of bull dog clamps at

hooks were welded onto them. This was done

g were entered into the furnace throush an
the centre of wall no.3. A1l these 2oolas
d from the gap in between the outlet header

and reformer floor to their respective positions.
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JOB DESCRIFPTION

These were then pullied upto 6 1/2 feet beiow the arch roof
plate with the help of pulley and manila ropes through the
burnerr openings. The slings were then fixed on the hooks
of the channeis put on the burner openings with the heip
of 1 ton I - Shackles. Thus the load of these zoolas was
transmitted on the angles which are supporting the arch
burners. :

DRAINING THE WATER JACKET

Water Jacket for secondary reformer transfer line and
risers of the primary reformsr is common. The water inla2t
im from the secondary reformer. The water which circul ates
in the water jacket was drainsd after cooling down the
secondary reformer. It was ensured before draining the
water Jackest that the transfor lTine spring hangers wWers
tocked in their position.

REMOVAL OF OUTLET HEADER INSULATION

Outlet headsr insulation was removod completsly and again
clearances were taken at following places.

i)  Between refractory wall and harp ends

ii) Eetween outlet header and reformer floor at three
places in sach row.

SUPFORTING OUTLET HEADER FROM BOTTOM

ach o/l header was supported at six places on  wooden
51 ippers. These slippers were kept on the reformer floor,
below the 0O/L header and just on the I - beam of the
structure of reformer floor so that the load of the harps
on removal of spring hangers does not come on the sheet of
the reformer floor. A11 the slippers were placed in such a
manner that every harp was supported equally at two places

REHOVAL OF ARCH INSULATION

The arch panel insulation removal was done by M/e.0rient
Cerwanl  Lid.Thoy removed the insuiation of compliete arch
progressively. Again priority was given to row 1 to
G.While removaling the insulation adjacement to the side
walls about &% insulation of side wall was also removed at
all the places.

REMOVAL OF ARCH PANELS

11  arch plates which were made of C.85. of replaced with
55 304 oiates. This Jeik Was carrizd out by
M/s.J.M.Engrs.A’bad First priority was given for removal
of arch plates panels around the harps. Aftzr these were
completely removed, complete arch plates were removed
heginining from row No.l to 8 by cutting hanger rods by
Oxy-acetylene flames.
& -5
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Joi COlE

CUTTING OF OQULET HEADER % DRAIN AS WELL AS THERMOWELS

The o/l manifoid of each row wWas cut into three sections
by cutting with cut rode at the weld joints. Also The B
Noz protsctive sleeves and 1 No drain as well as 2 Nos
thermowel connections were cut for the removal of harps.

REMOVAL OF OLD SPRING HANGERS :

For  removing old spring hangers, sach harp was pulled up

with the help of 2 Nos, 5 Ton chain blocks. after lying the
harp the spring hanger mods were cut by Oxy-acetylene

f1ame and the harps were again lowered on either wooden

sl ippers or on Hilman rollers. The fres old spring hangers

above section "0Y of harp were removed alongwith the beam

on which they were hanging as this beam was in  any Case

required to be removed for facilitating harp removed from

top. A11 176 Nos spring hangers were removed and replaced

by hew ones.

RISER CUTTING AND ITS WELDING JOINT PREFPARATION :

Ll W A e e —————

The riser of each harp was cut from the joint Jjust beiow
the transition cone assembly and above the RE-10 pisce.
This cutting was done with the help of pirta tube cutting
machine 2 No machings were deployed for zimultannecus
cutting on 2?2 risers. Also the excess tength of alil new
rissrs  was cut with the help of porta tools. A rafrance
marks was made on riser for elevation. This elevation wWas
transfered from reformse floor’s known aelavation. For all
nther risers reference mark was transfered by water level
and marking was made for old riser catting.

411 new risers were also supplied with extra iength of @
100 MM. There were cut to maintain the elevation of outlet
mani{old as specified in the drawings after welding.

HARP REMOVAL AND INSTALLATION

Unlike Revamp - 14, the harp removal & reinstallation
during Revamp- I1 was cartried dut from top of the reformer.
The basic advantages of changing the mode of erection were
as follows.

{a) To save the time consumed in catalyst filliing in new
catalyst tubes as it can be done as a prea=shut down
activity, in case of harp installation from top of
the rzfornser.

{h) Ease of harp removal and instaliation

(¢) To save time of side walli {iwall no.3) cutting % its
refractory work .
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JOR CODE Jup DESCRIFPTION

() To have maximum parallzl activities 1ike harp removal
installation, rise welding, pigtail weiding, arch
insulation etc.

For harp temoval Zinstallation from top of the reformer,
the basic idea was to cut one row of old harp in three

segments i.e. section upe (North side) section SR
(Middie) and ssction "A" (South side). Then harp section
nptn was straight away 1ifted from the top by crane and

theratfter obther two segments wersa rolled to the furnace.
The reinstallation of the harps was dene in the exactly
FEVErEe mAnner.

For rolling the old harp sections to the position of harp
section "C" the harp section "A" % "Rt owers lowersd upto
the grade level by removing the reformer {loor below the
harp row and by cutting its supporting cross beams.
A channel of ISMC 173 was supported just below each harp
Frow in which Hilman rollers were placed. The harp section
nat % PEY were lowered straight away from spring hangers
on 2 MNo. Hilman rollers and then were pulied with the heip
of pult 1ift of 3F capacity to the position of Harp
section  "C"  from where it was lifted by crane and the
crane boom was swung to 180 degree. Crane was then marched
towards radiant tube rack and the harp section was 1 oweread
- into it. First all three harp sections of a particular row
were removed in this manner.

For installation of new harp sections, the new harp
saction  "AY was lifted first from the radisant tube pack ,
the crane was then marched to its, position the boom was
swung to 180 degroe and the harp section was lowsred on
the Hill man rolier at the position of harp section "C" of
that particular roW.

A pakl sk el ¥ capacity was installed on the bottom
beam towards south end of the primers reformae and  the
harp section "A" was pulied into its position by it
Mesnwhile the crane marched back o radiant tube rack and
1ifted the harp section "EBY and again came back in {ront
af the respective row and lowered the harp section "BY on
Hiilman rollers in position of harp section “C". The harp
ssction "B" was than pulled to its respective position.

Finally harp section "€ was inserted into the reformer.
Orizntation of pigtail position on harp was checkad whila
inserting all three segments, Following seguence Was
foliwed for installation of harp rows consisting of three
A harp sections each.
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THIS BSERUENCE WAS SFECIFICALLY ADOFTED FOR GIVING CLEAR
> FRONT FOR ARCH INSULATION IN MODULES . For proper mark ing
of stud position on arch plates for fixing moduies, it was
Fequired to have all arch plates to be in position from
either wall No.i (west side) or wall Np.3 (east mide) |,
hence it was decided to install the new harps in a
sequence  from row no.l to row No.8 so that aill following
Jobs like riser welding burnes block fixing arch plate
fixing and insulation ete. can ba progressively done from
wall No.l and further all the activities related with harp
af row No.8 can be compieted simul tanecusiy.

fAfter all the new harp section of respective row  were
installed iimmediately the +]oor plates below it were
placed into respective position after lifting the harp

szctions on spring hangers. Also £1oor beams boneath the
floor plates were welded back into position.

Crane used for harp installation was of folliowing
specification,

TYPE - HM 101 MR

Boom Tength - 140 feet

Radius & 41 +eset

Counter weight - Maximum
3y FIXING OF SPRING HANGERS

This was done in parallel to the harp installation. A1}
the new spring angers and their stir-ups were hanged. Then
the harps were lifted up with the help of % Ton chain
biock =0 that. the stirr-ups were hooked up  below the
trunions on catalyst tubes and wooden slippers or Hilman
roilers, below the harp section were removed . Mow the
harps were freely suspended on the spring hangers.

ALIGNMENT AND WELDING OF 0/L MANIFOLD

For alignment of outiet manifold following steps were
followed.

Firstly the riser harp was centered under the
transition cone assembly. The varticality of the SROLrg
hanger rods were brought neares=t to plumb Tine. Then the
riser harp was lifted to mako Approx . welid gap of 5 MM iy
putting hydraulic jacks below it and by twrning spring
hanger rods. Thenaftes the spring settinogs of spring  wers
al so brought to appx. 937 Kas keeping the weldgap of 5 MM.
{(The best way to do this iz by keeping the spring hangers
in locked conditions te the set load i.e.937 Kgs)
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JOB DESCRIPTION

(01) D.P.check % radioaraphy feor root welding
(02) D.P.check % radiography for final walding

Finally the Jjoint was stress relieved by heating at the
rate of 50 degree C / hr upto 720 degree C & coolting At
the rate of 50 degree C/hr upto 300 degree £ & ‘then
cooling under insulation £i11 100 degroe C.

411 the inlet manifold were erected in a single piece with
the help of ong Crang and 1 No chain block and 1 Ne. pull
Fitt,

REPLACEMENT OF ARCH FLATES

The old C.S.arch plates were completely replaced by newW
ones made of 58 304 . The design of arch plates wWas the same
as old except the change of material .

Firstiy all the old arch plates arcund all the 8 Nos Harp
mowe  were removed for facilitating harp erection. Then
after rest of the old arch plates were removed by cutting
hanger rods, installation of new arch plates w®Was done
starting from wall No.d to wall Np.3 . This was done to
facilitate arch insulation fixing from one wall.The arch
plates around tha harp rows Were fitted after risar
welding of particular harp was over.The arch plate around
the rissr was the last to he fitted after welding of Samet
imeulation can. This job was done by Mz . J.M.Engineseirs,
Abad .

ARCH BURNER OVERHAULING & BURNER BLOCK REPLACEMENT

Aa11 the 126 Hos arch buwrner assemblies were brought down
to ground floor and taken to the shed for overhaul ing .
Before removing from the position all these burners and
their connecting 1ines were properiy tagged and then
removed so  that no problem of thread matching 1S faced
while refixing the sama.

The burner assemblies were dismantied and following Jobs
were done.

(01) A11 naphtha guns wWere removed ,cleaned & prepared
for reuse.

(02) A1l pilot burner tips were cleaned, missing pilot
burner tips were replaced .

(0O3) FPilot burner bracket , whergver missing or
burnt were raplacaed with new ones .

A-11
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(0#) A1l gas burner tips and burnt feped pipes wWere
replaced with new ONES. The hood to which gas burner
feped pipe i® connected was also removed cleaned and
fived back.

(05 Secondary air registers of all 124 Nos burner
az=embl ios wWere roused and made free.

(O6) A1l 126 Nos muifie blocks were inspected for any
damage . Around 25 Nos miffle hlocks were fabricatead
in W/s and casting of refractory was done in civil
section and replaced.

(07) ©A11 mounting blocks for naphtha gun wWere inspected
and if rzguired were replaced with new ONES.

after overhaul ing all these burner acmembhl ies, the burners

wore fixed back into position.

WELDING OF GUIDE PLATES

Guide plates of a particul ar row were welded after fixing

of its arch plates and fixing of tube insul ation below the

guide plates. Proper ciearances ag per the drawings Were
kept bestwesn guide platas and catalyst tubes. This was for
taking up the expansions of the harp.

i PIGTAIL WELDING

Every pigtail was welded at two positions. Upper Joint
welding was don2 hetween the pigtail socket (already
and pigtail welded to Iniet manifoid ) while Tower joint
welding was done between the pigtail and catalyst tube.
Both the filiet weld Joints wWere inspected by dya
ponetrant testing. Al=so the verticality of pigtails was
checked by piumb while welding.

WELDING OF DRAINS , THERMOWELS & THEIR _PROTECTIVE SLEEVES

A1l the drain points and thermowels were welided to the
sutlet manifoid. Root pass and final welding for both
drain 1ine and thermowels was don@ with TIG welding. This
wae also dye tested. ffter welding ail these three points,
their protective sizeves were also welded by TIG welding.

For the drain valve welding, root pass and final weiding
was walded with TIG. This root pass, as well as final pass
of all these Jjoints were inspected by dve penetrant test .
The roont pass fof drain pipe was alsn inspected by
~ radiography . The guide plates were alsn welded on the
reforner floor for guiding the protoctive slieaves.

A-12
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REORIENTATION OF BURNERS

Reorientation of all Arch burners was done to avoid direct

impingement oOf the +fiame of burner on catalyst tubes

.Burner row Nos. 1 to 5 were already peoriented till  Sept

g3, Rest 4 rows (ie Row No.&,7.8 and %) were to be

reariented during  the Revamp turnaround. This Job wWas

awarded to M/s.Radiant Engrs . Baroda.

A11 the burners assembiies of these rows wWare removed {rom

their position & their ogrientation was changed by 70

degrees and after overhaul ing the same were again fitted

back into thes nsew position.

Before fitting the burner assemblies in all rows the new

purners blocks were fittod into position. The new Duwnse

bhlocks arg vacoume formed ceramic fibre type in 5.8, ftrame

% are supplied by M/=.0rient Cerwool india Ltd, Bombay.

INSULATION OF ARCH PLATES

The Job of removal and instaliation of Arch plate

in=zulation was awarded tm M/s.Orient Cerwool India Ltd,

Bimbay . They did the job in following phases.

1) Removal of old insulation

=y  HMarking for location of studs

e 1) Welding of studs for fixing insulation

4y Wrapping of insulation bianket around S.85. plates of
hurnor blocks for propae packing around the new bhurnas
biocks.

REMOVAL OF SUSPENDED SCAFFOLDING

£11  the suspended sratfoldings were iowered on the

reformer floor after conplstion of arch insulation DY

means of pulleys and manila rope and then removed out of

the furnace from the cut portion on hottom floor of

reformer  furnace.After removal of suspended scafoldings

from the furnace, the plate cut for thigr insertion wWas

rewelded.

&)  Installation of 1° thik . insulation bianket on arch
plates.

5} Insulation of 8" thk .insulation modules on areh plates.

73 Finishing of insulation modules and appliication of
ceramic fibre packings for filiing the gaps.

A11 these jobs wer

e done szquentially from oW no.l to
ot No W8 of harps as &

oon as the clearance Wab obtained.

| A—-13
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AIR BLOWING

after all the harps % pigtails were erected, they were air
piown by running aie Conpresson . a11 individual catalyst
tubhes were individually biown by opening their tube top
plugs one by one. Then individual harp was blown by
opening end plugs of individual inlet manifolds.

A1l catalyst tube top plugs were finally boxed up after
air bipwing was done. Also heot tightening af all the bolts
af catalyst tube top plugs wWas carricd out during start up.

| cak test of burne® connecting 11ines was done by charging

Maphtha lines af individual rous of purneics by

pressurising the same by I.G. The jeaking union Jjoints,

threaded pipe line joints were then tightenad to attend the
jeaks found.

n.P.CHECKING OF CATALYST TUBES

e e e e

The differntial pressure drop inside each catalyst tube

rhecked again in the erected condition. The catalyst
tube was unloaded again if required and loaded with new
cataiyst till the differential pressure across it was
found O.K. A1l the catalyst tube were hoxed up after the
O.FP.checking.

LEAK TEST

The system Was charged with 1.6.for leak test of pigtail
weld Joints, catalyst tube fianges and inl=t header end
fianges. During the leak test 2 nos of pigtail weld Joint
were found leaking which were repaired and dye tested.
iecak points of all the flanges were also attesnded.

FIXING BACK ALL THE REFRACTORY

The floor refractory wWas jaid down again. A1S0 the tunnels
weire prepared. The damaged portion of the wall refractory
was also rcapairesd. Froper carg Was taken to build the

turmels as per drg.

FIXING BACK ALl THE INSULATION

Tha insulation of atl Ahe tubes,pigtaiis and inlet
manifolds was carried out. The insulation of pigtails was
carricd out progre%sive1y, imaving the portion pf weld
Joints uninsul ated for leak test. These parts WEmE2
insul ated after ropairing the leak points, found during
the lTeak test. The autlet manifold was also insulated by
dry and wat cerafelt. Following thickness Were kept for
insuiation of different parts pigtails.

-i4
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JOE DESCRIPTION

5. 4% thk. Inlet manifold

i) 5" thk, Catalyst tube top portion

(AP thk, RlEE manifold

iv) 2" thk Brills were kept on the walkways in pent

houze after completing the insulation work. Insulation
b1anket used was OCIL dry coramic fibre bilanket of 1" thk.
5 128 kg/cm3 density.The insulation (drg. as well as wet)
material for /L. manifold was suppl ied by M/5.
L1oyds ,Bombay

FIXING OF TUNNEL BURNERS

El AL A e e

Tunnel burners WwWere fived when all the refractory work
inside the furnace wWAas OVEr. Care was taksn to see the
concentricity of the burner blocks with burners. Al so sone
of the burner biocks which were damaged were casted by
civil section and repiaced.

HARF BALANCING

e ————

A11 the catalyst tube springs wWere sot to their net spring
1oad settings for final cold harp balancing. This was done
by pulling up or lowering down the catalyst tubes from
turn buckles of their apring hangsrs.Again  the Same
mpadings were obtained aiter stahilising the plant.

FINAL INSPECTION AND FURNACE BOX _UP

fefore boxing up, the roaformer furnace Was rhecked for
foaliowing 3

a) The rondition of outlet manifold insulation

-

b)Y Floor refractory wall refractory and tunnels
-3y Clearance between outiet manifold ends & furnace walls
d4) DClearance betwean 0/ manifold % floor refractory

After checking all these, the furnace was boxed up an 12th
October ,1793.

REFERENCE DATA & DRAWINGS =

key plan FPage No . A-18 V17 s

Supporting arrangement for Harp Assy. Page No. A-1F (ii)

Final Schematic Rigging arrangement for Harp AssY. Page No.A-15% (iii)
Electrodes & Field weld details for Reforer Harp Assy. No.A-1S (iv)
Nimension / Material data for Revamp — I & IT (2 sheets) No.A-15(v)
Chemical composition of catalyst tube ¥ outiet manifold No.A-15(vi)
Netails of welding electrodes for Harp assy. Fage No.A- 15 (vii)
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JoB COLE JOB DESCRIPTION
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©1 12 02 +#HT & LT CONVECTION ZONES COIL REPLACEPENT*
A HEEERE R RRH AR R AR RN R R F R R E A AR HARRR AR BN

0l INTRODUCTION &

In the primary reformer of ammonia plant the flue gases
after radiant section pass through convection zone. Tha
temperature of the flue gases remain at around 1022 degree
G In convection zone 7 coils are located. After
eschanging heat, the {filue gases at around 220 degree C are

vented to the atmospherse thecugh retormer stack.

Out of 7 coils, mixed feed coil, steam air coil and HT
S50 cEoil are installed in HT convection zone and LT
steam super heat coil, BFW (Ammonia ) coil, NG feed
preheate coil and BFW (Offsite) coils are installed in LT
ronvection zone. Except BFW (Offsite) coil, all coils are
in services since the commissioning of plant for over 17
yvears. The BI'W (Ufifsite) coil was installed in April ;1986.
The heat duty of BFW (Offsite) coil is arcund 7.2 geal/h.
The temperatuwre of three gas in reduced from 300 degres C
to around 220 dogree © after the installation of {(Offsite?
BFW coil.

In the mixed feed preheat coil, the temp.of mixed feed
-~ remains at around 4460 to 490 degree T as  against dasiagn
S - temperature of 524 degree C. In the steam super heat
coiis, the superheated steam temp. remains about 415
degree O to 420 degree U which is below the design temp.
of 440 dpgree C. They were found rusted and foulsd with
the soot and dust during inspection.

Oz PROPOSED MODIFICATION =
3

In view of above, it was proposed to replace following 2
coils.

1) HMixed feed preheat coil
G2y H.T.S5team super heat coil
tso it was proposed to install additional offsite boiler

i
ged water coil, Jjust below the 2xisting coil  to  reduce
he stack temperature.

B-id
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JOB DESCRIPTION

COIL REPLACEMENT IN CONVECTION ZONE OF FRIMARY REFORMER

The coil replacement 7/ insertion Job was  awarded tTo
M/=.6BCIL, Bombay howesver the contractor regreted to
carryout the Jjob about 15 days before the zero date of the
shutdown. immediately M/s.Petron and M/s . .ECT wers
contacted for sxecution of this Job. Finally M/s.FPstron
Engineering, Bombay agreed to edecute the job with one
weelkh notice period for mobilisation of crane, tools and
MANPOWED .

Gome activities which were supposed to be carried out
during pre-shutdown activities could not be carried out
before actual plant shutdown.

For replacement of mixed fosd coil and HT Super heater coil
in HT section removal of roof was must and air and steam
preheater coil was also required to be taksn out and to be
re-installed. Since all 3 convection coils will be  out
from HT ssction, it was plianned to reinstalied the HT
section walls and pannels with ceremic fibre blanket with
protective shielding of 0.5 mm thek 88 310 material in
place of existing castable insulation. This part of
insuiation work was awarded to M/is. Morugappa Morganite
Madras .

Ammonia plant was stopped at 2000 hrs on 12.09.93 and

entry to convection zone was permitted at 0900 hrs  on
14 .09.93.

M/=.Petron’s original offer was to carry out the job with
the help of 1 Goliath Crane and one 78 ton capacity crang.
However during shorter mobilisation period Goliath crane
was not possibie to get assembled before 30.09.%93. lence
they planned the removal of HT superheater coil g Al
steam prehesater ceil, Mixfeed coil and erection of BFUW
coily, Mix feed coil and Aidr-steam pre heater coil with the
neip of one no 127 type mountad crane and 1 no. 75 ton
capacity P& 955 crane.

Mixed Ffeed preheater ceil, HT steam superheater coil and
new BFW coil were manufactured by M/izs.L & T, Bombay. &fter
receiving these coiis at site all these coils were
connected to 38 ata steam ling suitablg piping was
fabricated {rom ammonia plant to the place of vard wheare
these coils were unlpaded. After thorough Flushing of
these coils for removal of suspected foreign material,
dust and dirt were drainsd and flushed with air  and
nitrogen.
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JOB DESCRIPTION

The details of modification in material and specification

of above 3 coils as also existing coil material are
enciosed as Annexure — 1 at page A - 2é& (1)
Total Jjob was carried out with the detailed activities as

mentioned below.

QL)

)

Q7)

Q)

09)

1)

Manhoies of L.T & H.T section & HOT well area were opened.

H.T.section headsr box panels and east side panels
of HT section were removed.

The existing insulation (Ceremic +fibre bt anket)
insulation below mix feed coil was removed.

Stroutures on the tep of HT section roof including
monoarail for heist were removed.

Linkages of damper between hot  well duct aridd
convection zone were dismentled, actuator for damper
was also eremoved. Stesl structurs, plate of actuator
was also removed.

Hot well {flue gas distributor plate inside the
convection zong was dismentted and removed.

Complete header box was dismentled in pieces and
removed .

Temporary vertical supports of I8ME 200 supporting
the root of LT,HT duct were provided.

HT section north side vertical columns were Joined
with primary reformer structre by using ISHEB 200 at &
different places to avoid distortion of convection
zonz structure after removal of HT suction roof.

14 Nos of 1ifting Tugs were welided on top plate of HT
section and top duct.

HT section roof along with top and one vertical
portion of duct wazs removed in 4 pieces by separating
the convection zone duct connected to hot well duct.
Dampor  assembly was  also removed along with the
convection zone duct. This jobh was done at the
a2ievation of 134°and 144 and dizmentling was dons
with the helip of HM 101 crane.

/18
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14)

17

L)

197

Jie CODE

JOB DESCRIPTION

—— D T N PR N P FH S et

Top duct plate, side plate and HT section top plates
removed in 4 pieces were earlier also had ceremic
fibre insulation with 0.3 mm thick pretective
shieiding of 58 304 plate.

This area was re-insulated on ground floor with fresh
insutating material and face slielding of Q.5 mm
thick 8% 310 plate.

HT section side wall (west =ide) both at EL 128° - 8
i72" and 134’ -~ 4" above thz2 HT superheater coil was
raenoverd by gas cutting and crane HM 101,

Morth & south side castable insuiation on  the wall
above the HT superheater coil was removed.

Lifting lTwas of old HT.5.5.H.coil was inspected
thoroughly by P test and found okay.

Ha T Bl Haniis inlet header was segparated from
L.Twsection coil by removing a spool piece by gas
cutting.

HT 5.858.H.coil outlet header was separated from inter
connecting piping by gas cutting.

End tube support bolts fastened with HT section
structure at header box end were removed by gas
okt ing.

HT B8 . H.cotl Sasting.,

This coil consists of one End tube support and &
Intermediate tube supports.

a) Two lifting beams were fabricated by using ISHE
450 Tength material with 1ifting point pitch
suitable for end tube support to 2nd intermediate
support  for one beam and pitch suitable to 4th
and &th intermediate tube support for another
beam.

) These beams were hooked to the cranes by using
2 slings sach.

) Each beam was connected to lifting lugs of tube
supports by using 4 nos of s1ings

d) Complete coil was hooked up to twe cranes with
8 1Tifting points through 2 1ifting beams,.

e} QCrane used - 1 No. P & H 127 T capacity - PETRON
1 No BM 101 M = S5 MT capacity - AFELCE

A1
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JOR DESCRIFTION

&) HT 8.5.H coil was lifted and taken out on the
ground figor and then it was placed on the
trailor & shifted to yvard where it was unloaded

n the ground bearing brackets of MT 834 coil was
remnoved

Castable insulation on the 3 walls of HT section of
HT88H coil area was removed.

Lifting Tugs of Air and steam preheater coil (coil
"G was  inspected visually and IF test was also
carried out to confirm it, soundness for Tifting.

Infet ocutliet header Jjoints of coil "6 joining with
piping was separated by gas cutting.

End tube suppport holding bolts of coil "G" was
removed by gas cutting.

&) There are {our Intermediate tube supports and one
End tube support in steam air coil (G

b) Lifting beam with pitch suitabie for snd tube
support and Ist intermediate support was fabric—
ated and another lifting beams with pitch suita-
bie for Znd intermediate and Tast intermediate
tube support was fabricated.

=} Each beam was hooked up to separate crane by 2
slings and three beam hooked up to 4 Tifting lugs
of tubz support. By this way coil was hooked up
to two cranes with 8 1ifting peints through 2
lifting bsams.

d) Crane used 1 Ho 127 T P & H crane — PETRON

I No 35 T HM 101 crane — TFEFED

e) GSiteam air coil (B) was lifted ocut from convection
zone and lowesred on ground.This coil will b2 re-
tnsulated after installiation of new mixed fesd
o1l

Castahle insulation of steam air coil was removed.

Lifting Tugs of mixed fezd coil was inspected. These
intermediate tube supporits were earlier manufactured
at local foundry. Condition of lifting Tugs werz not
found satisfactory for Tifting the coil. Hence stings
ware encircled the tube supporits at the location near
Tifting Tugs.

Bearing brackets of steam air coil was removed.

A-Z0
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J08 COLE JUB DESCRIFPTION
w8y Irttet outlat header Joints Joining with
‘ interconnecting piping was separated by gas cutting.

5 271 a) Mixed fezd coil alsc had one end tube support and
4 intermediate tube supports.

b} Heznoe 1ifting, beams used for steam air coil was
used for lifting the mixed feed coil also .

) Litting arrengementz were made same as done with
steam air coil but not connecting the slings to
the fuwgs of intermediate coil  supports as
mentioned in point No.Zé.

d} While Tifting the coil with the help of two
cranes, some additional load on the crane
due to suspected fouling of intermediate tube
supports with convection zone walls was felt.
Hznee onoe again the arsa negar the bearing
brackets was inspected & found the intermediate
supports manufactuwred & supplied by local foundey
had some modifications carried out at that stage
which was fouling with bearing brackets of this
coil Fouling & portion of intermediate tube
supports wers removed by gauging by using cuk
Frods .

o &) Then the mixed feed coil was Tifted out from the
convection zene and lowered on the trailor and
shifted to yard where it was Towered on the gland

) Crancs used is 127 T P&H - 1 No - PETRON

75T FRH 255 = 't No - CEDED

30)  Existing castable insulation in the arza of asixed
feed coil area was removed.

31 Existing ceremic fibre bBlanket insulation was already
removed

32)  New Anchors were welded for ceremic fibre insulation
in the area up to the top level of mixed Ffezd cpil
from bottom floor and new insulation of ceremic fibre
blankets with protecction slielding of 0.5 mm thick

655 310 shut was done in the area below mixed feed

coil. 25 mm dia holes wore provided on its 55 310

sheet of 1 meter x 1 meter size and 40 mm % 40 mm

size washer thon 25 mm size washer of 35 310 material

was provided ot protective shielding before

Al tightening the nuts on the anchor bolts area pitch of

300 mm was used for anchor bolts ceremic fibre
blankets total thickness applind is 5 1/2 inches.
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33) All existing guide barsfor intermediate support,
hearcing  brackast & vertical brackets were removed and
new guide bars made of &.0 mm thick 120 mm wide plate

e was welded to th2  north énd  south wall af HT

convection sone at pitches marked as per pitch of

intermediate tube supports of mixsd feed coil, steam
air copil and HY S8.5.H.coil . New mixed +ecd coil
height is morse in comparision to sxisting hosnce by
calculating the difference in height new bearing
brackets were weldoed at new Iocations. Accordingly
new bearing brackets made of HE 40 material Were

walded for steam air coil and HT S5.8.H coil .

Mixed Jeed coil area was insulated with & 1/2 iAth

thick ceramic fibre blankset insulation in the same as

done in the area below mixed feed coil.

Mew  mixed feed coil was made ready with 1ifting
arrangement in the same method utilised for removal
of coil. Inlet and ocutlet header extra length was cut
to the regquirement and Tevel was also prepared before
lifting coil. C.5. angle of 530 ¢ B0 % & were welded
between each tube supports to maintain the actual
distance required to suite the pitch of guide bars
and bearing brackets.

34 hew mixed Feed coil was lifted with the help of £
S cranzs and siowly lowered in the HT coonvection zons
taking care while confirming the intermediate tubs
zupports. Fassing  through guide bDars which A
already welded to south and north wail. At last this
coil was lowesred on new bearing brackets inside the
HT convection zone. Angle iron spaces wers removed by
gas cutting.

A5y Inilet  bheader was aligned with inlet piping and
outiet header was aligned with cross @ over piping
which was also replaced by better material (P-11)

341 Insuiation material was filled up in the annual are
space between end tube supports and guide bars.
37) HWall area up to the hzight of steam air coil w’as

instlated with ceramic fibre insulation as done in
the are of mixed feed coil.

38) Eearing bracket was piaced in its position

3%) bBtesm air coil which was removed earliegr was made
- ready {for lifting by providing angle iron spacers
walded to intermzdiate supports with pitch suwitable

toa matech the guide bar pitches.

f‘q\
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JOB DESCRIFTION

End tube support which earlierp had castable
insuiating was replaced by ceremic fibre bianket
insulation and protective shieiding of 0.5 mm thick
&85 310 sheet.

Mixed Ffesd coil was lifted with the help of two
cranes with similar arrangement of lifting used +or
removal of this coil.

Mived feed coil was Towered to its popsition on
hoaring brackets while taking crane of intermediate
supports passing through guide bars welded on  the
south and narth wall of HT convection zong.

Iniet oputlet headers were aligned with connecting
pipings and then ond tube support bolts wers fastensd
to, HT section structure.

Annul ar space between intermediate tube supports and
guide bars was filled up with insulating material.

Crane used : 27 T P&H -1 No -~ PETROM
55 T HM 101 = 1 Nep = fFFCL

Nos of de-superheating pipes were re-instalied
with new asbestos gaskets.

frea of HT Supesr heater coill above the mixed feed
coil area was re-insulated with & 1/2" thick ceramic
fibre insulation as done earlier in the bottom
portion of  this cpil. New bearing brackets wesre
placed at its position.

New HT S.8.H coil was made ready with 50 2 50 s &
angies spacers welded fto intsrmediate supports to
it the pitches of welded guide bars on the south
and north wall of HT convection zone.

Infet outlet headers were cut to reguired size to
suite the required Tength and lTevels were prepared.

HuH coil was lifted with 1ifting arcangement
ar like the method usad for removing the old
cmil and Towered in its positions on  the bearing
brackets, temporary spacers were removed.

Infet putiet headers were aligned with inter
connecting piping % end tube support was fasterned to
convection zone structure with the help of bottis.

Annual ar space betweesn the intermediate supports and
guides,both was filled up with insuiating material.
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=3 HT section heads=r box which was removed earlier at
starting of the job fabricated with fresh structural
steel material .

24) Crane used w37 T - PREH —~dNo = FPEEREN
75 T FH — 958 - 1 No — CEBEL)

SEY West side wall above the HT S8.5.H coil was refixed
Sy Top roof of HT section was re-installed in two pieces

7)) Tep duct Joining HT & LT roof was placed in  its
position in two pisces alongwith damper.

s583) o Im top rood and duct all the angles ¢ I beams
channels were rewelded with suitable splicing

59 Temporary support provided inside the duct earlier
while disment] ing were removod

&0Q) Top duct and roof pieces were earlier re—-insulated
with 4 172" thk ceremic fibre insulation.ffter
welding top duct and roof this area was also re
insul ated.

&1 Hew flue gas distributor made of 85 310 material was
installed in the duct.

&2 Auxiltiary boiler hot well area and duct Jjoining the
convection =zonz was reinsul ated with 4 ff 2 e
ceremic fibre blancket insulation with protective
shielding of 0.5 mm thk 58 310 sheat

&3) Al header Jjoints of mized feed coil steam air coil
and HT 5.5.4 coil were welded.

&4) Gteam air coil outlet header joint - 1 No, HT S.5.H
coil intet haader —~ 2 Nos and HT 5.8.H coil outiat
neader joint were stress relieved.

&5 A1l the header waeld joints of mixed fped coil, Steam
air ecoil and HT 88 H coil were radicgraphed mixed
tead coll and steam air coil was flushed with plant
sir at 5 kg/cm2 pressu-eg.  HT O 88 H eEnil was
hydrotested at 13% kg/cmZ2 in the presence o
inspector of boiler.

&46)  DNamper actuator and other steel structuwres above the
oot of HT section was re-installed.

&7) header box panneis and east side paneis which

garlier had castable re-insulation was re-insulated
with ceremic fibre blanket insulation.

A-24
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&8) HWT Saction header box and east side pannels wers
boxed up.

iy LT Spotion. &

&%)  Header box bottom portion was removed and the
existing wall in =ast and west side of L.T. section
pelow existing BFW {(offsite) was removed.

70) LT =ection bottom floor castable insulation was
removed and 2 nos of Box type tracks made of ISMB 100
was welded to the floor. Suitably 12 nos supports,
bhelow convection zone floor below tracks to ground
floor was provided during the pre shutdown activity.

71) In east side of LT convection zone same tracks were
sxtended ocutside the structure, with lesngth 2 2 metre
more than the length of new BFUW coil.

72} Extonded tracks were supported by fabricaing suitable
steel structure

73) Existing BFW coil inlet outlet piping was removed
from headzr joints.

74 The new BFW coil was brought to the sight +from the
% vard and was kept on the sxtended tracks outside the
& L.T convection zonge.

& B
g
oo

75 A1l intermediate tubes supports were joined with
50 uw & angle iron spacers made suitablsz to
reconmended pitches.

7&)  Then coil was Tifted with the help of two cranes with
the lifting arrangement as explained in tha case of
HT 88H coil and specially designed rolliers were
placed on the tracks and coil was lowered while
taking care of intermediate tube supports resting on
rollers.

77y After thorough checking the positions of roilers with
tube supports, rollers were welded to the intermediate
tube supports.

76 Pulling arrangement with the help of wintch and wire
rops was arranged .

7)Y An ISMB 300 was welded to the floor near north side
wall in entire isngth from east west.

80) BFW floor was re-insulated with insulit 9 castabie
material .
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81) The coil was rolled into its position in the spaces
available between existing BFW coil and the floor.
The space available to accommodate this coil was only
350 mm in height.

F's

87 In north side of LT conrection section |[ISMB 300
pieces of 300 MM length was tack welded to the floor
below the intermidiate tube supports.

B3) The available space betweon ISMB 300 and intermediate
tube supports (400MM) was filled up suitable pieces
of C.5.plates on both North and south sidza.

84y Inlet header of existing BFW coil was hooked up with
outlaet headsr of now BFW coil and the inloet header of
new BFW coil was connected to inlet piping, there by
making the sxisting and new coil in szries.

2ty Eutended header box was reinsulated with ceramic
fibre blanket insulation.

846) The eristing bottom panel for header box was also
ext=nded and insulated with insulite 9 castable
material .

£17) East side new penel for new BFW coil was fabricated %
insuilatzd with ceremic fibre bianket insuilation.

88) All the weld joints of BEFW piping which required
modification were radiographed.

£§9) The new Bl coil in scries with existing BFW coil was
hydrotested at pressure of BS kg/cm2 and it was
witnessed by inspector of boiler. 3

90) Header box panel and east side panel was boxed up.
$1) Since the existing man hole opening was covered by

new OFW coil a new man hole in the inlzt duct to the
I fan was fabricated on east side.
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CONVECTION ZONE COILS REPLACEMENT AND INSERTION DETAILS . -
ALONG  wiiTh MATERIAL ANMD SIZES : AMMEYXURE-T
= :::=:-=:=_=:a::nnsxz:nz::::zmﬂ:mumu::qnzm:n:====u==l!::--zu--cnn;;uzann:‘zﬂnaﬂﬂﬂﬂﬂﬂhzn--u--
EXISTING COILS NEW COILS INSTALLED — SEPT. 1993
Eg,:::ztﬂ:‘.ﬂ!::::::::E=:z====lﬁ==‘ﬂR:ﬂ:gnﬂﬂw:‘_“::,==ﬂ‘===‘-=lﬂ!-B“*B-S'ﬂsﬂﬂﬂ‘:Ba‘==---u--w---=-
DESCRIFTION OF EORE. —'E EEIlE— H €0k —FE COIL - H NEW BFW
ITENS MIXED FEED -
== .::======-_-:|=r_'t:======================n=.—=======::=|:==========u‘.:====m:====x-una:xuzcnzmmnz:
TURE 9% (127MM) 2 7/8% (73 .02MH) 152.& MM B8.9 MM &0.3 MM
oo (G .40" MW) (0.29" MW (8.0 MM THICK) (8.0 MM THICL)
TUBE 42" 2.295" 136.4 MM 72 .9HMM 49 ,25MM
oh (106 .468MHM) "~ (S8.2% MM
BEMND o 2 Z/8Y 152.4 MM 88.9 MM )=
oo U BEND U’ BEND
(0.40" MW) (0.29" MW (8.0 MM THICK) (8.0 MM THIEE) ==
NQ.. OF TUBES Lis 16 0B 13 146
FER ROW
NO., OF ROWS 06 o8 06 o8 1 Q4
LEMNGSTH 14.199 MTR 14.173 MTR 14.199 MiIR. 14.173 MIR. 14 .350 MIK
FIN HEIGHT = 0.50 = Q.50 01.00"
FIN THICKNESS = = = 0. 05" 00 .05"
EENSEYPE i = = = HELICALLY TRANSVERSE
€ HOUND HELICALLY
SERRATED

TUEE 1. 1749 Brs 110/4 Ers A=ZI1I3 Br. A-213 Gr. A-104 Gr.B

1/2 Mo 1/2 Mo TP-304 T~22

BENLD i 148 Cri. . 1 ¥/8 Gr A-351 Gr. A-234 Gr. A-234 WPB
1/2 Mo 1/2 Mo CF-8 Wp-22 k)

FING = pe - 11.13% Cr. cs

HEADER = = A-213 A-335 ° A-10&6 Gr. B

SEAMLESS TP=-30% Gr. 22

SasE A2 T 5
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JOB COnE JOBR DESCRIFTION
HEEFRAEAFAEFRARR SRR LR R RE SRR A EERARRERH
01 19 01 =*SYNTHESIS GAS CONVERTOR RETROFIT JOB*
HEEHRERESERE RS E N F A ERE R E AR RN RN RERER
The Synthesis Bas Convertor (105-D) Retrofit work at IFFCO
Ealol was planned during the Annuai Turnaround of the
pltant in Sept - Oct, 1993. The existing convertor is a
vertical . Vessel having 4 Beds and axial flow tType. This
vessel is in operation for nearly 20 years. After
modification the gas fiow will be radial axial type. The
fletrofit is Designed by M/s.Ammonia Casale, Switzerland.
The modifications of the Internals would facilitate both
radial & axial flow of gas in the Convertor for betier
conversion. The modifications taken up were detailed by
M/s.0mmonia Casale and were carried out under their
special ists supervision. This job was awarded to M/s .CEDCO
feour carerying ow the compiete modification & loading of
pre-reduced catalyst. The unipading of catalyst was undsi-
taken by M/s.CAT TECH. under inert atmosphera.
ADVANTAGES OF CONVERTOR RETROFIT
01 Energy Saving of 0.27 G cal/t of Ammonia
02 Less pressuwre deop in the convertor
03 Lower circulation rate and consequently reduction of
the pressure drop in the Toop.
i l.ess duties at the chilling units
35 More ammonia conversion
06 Increase in temperature at convertor outlet gas
07 Increase in Catalvst volume
MAJOR ACTIVITIES DURING CONVERTOR RETROFIT
GO Shutdown back and cooling of convetor with Syn.gas
Depresurising and purging of Synthesis loop
Cooling of convaertor to 45 o G
Elinding of convertor
Convetor entry and catalyst unloading
Purging and washing of convertor
Fizing of electrical connections % communication systems
Retrofit work
Mew catalyst loading
Debklinding convertor and operators’ leak test.
Reduction activity and some high 1ights.
Test run
- -
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UNIT

A0 CODE

JOB DESCRIPTION

00 SHUTDOWN BACK END & COOLING OF CONVERTOR WITH SYN.GAS

i)

vil

vii?)

viiil

i}

133

FER was shutdown and Methane Tevel was increassa2d ir
syn.ioop from %4 to 10%.

H2/NZ Ratio was distrubed by keeping same Ailr against
PGR shutdown along with increasing CH4 level.

Buienches of Convertor bed (HIC-13,14,15 & 16) were made
wide open alongwith opening startup heater iniet gas
valve. HCOV-11 was throttied to S0% to disturbh flow
equil ibrium on synthesis Catalyst.

Convertor load was reduced by opening Kick Back flow
control valvoes of Synthesis Compressor (FIC - 7 & 8)

FKeeping Heftrigeration Compressor running and
throttling HCV-10 %tried to reduce convertos inlet
temperature below 100 degres C but were unsuccessful.

106 -F and 10B-F drained for liguid Ammonia totally in
107-F. Confirmed by rise in 107-F pressure.

107 -F  was drained to Li2-F, Refrigeration system and
all liguid Ammonia was transferred to storage.

V-25 valve was opened alongwith 5F-1 & GF-70 wide opan
and then by closing SPF-70 to reduce Ammonia vapour
concentration by taking fresh gas in syn.lopp.

-1 was then closed and keeping bypass of SF-1 opened
tried to conl down furthoe in Tow pressurez.Cool (6 Em il
conmvertor L o G0 degree 1 indicating on
thermocoupl 25 .

Stop Synthesis Compreassaor (103- .3 and then
Roefrigeration Comprassor (165-J) after transfering all
the lTigquid Ammonia from Refrigeration system.

DEPRESSURISING AND PURGING OF SYNTHESIS LOOF

lepressurise Syn.loop maximum Jowest possiblie with the
help of V-25 vent valve and subsequentiy with vessels
drain wvalves. Hot work permit in the loop arza was
restricted during this period.

Cloarance was given to mechanical + o opening
alternate bolts of ail the {fianges to be opened & keep
them on four nos of bolts. Also all the bolts wers
roused .,

a- 28
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0B FRIFTIDN

COOLING OF CONVERTOR TO 45 DEGREE © @

No change had  made in accordance with prescribed
activity. BED Temperatures at 02.30 e on 14/09/1993.

Bed No.l : 78 degree C Fed No.2 @ 78 degree C
il B e Rl (RN s A i o 5 Bed No.4 & B3 " 2
Converter outlet 54 degree O
Convorter Bed No.l Inltet aéH degree C
I .6.Circulator Discharge 41 degree ©

zp HE  EE

A1l the MIC's were opened one by cne to cool down
directly without heating in 122-C at the interval of 4
Top 5 Hing

Furging was carrisd ogut at only one drain valve 1.2.
at 123-C drain wvalve maintaining I.G.circul ator
opperating conditions.

—~  H? value had reduced {from 4.47%4 at the start
condition to 0.68% at the end condition.

Ammonia value had reduced from 1000 ppm to 87 ppm

£ 15.20 iir on 14/09/93 powsr failed for 15 minutes.
i1.G.failed conling continue without purging.

At 10.30 Hre. on 15-0%-73 circul atop was sStopped  and
isplated. I.G.was kept blocked at 5.8 Kg/emlag  as
resnrve against any I.G6.failurse.

Following bed temperatures were pbserved at the end of
this peripd (at 10.30 Hr on 15-09-%3)

Bed No.l 2 2 degree C Bed No.2 @ 43 degree C
Eed No.Z2 r 45 degree C Bad bNMo.d : 44 degree ©

40 degree C
40 degrees G
47 degres C

Converter outlet
Convertazr Inlat
Fied No.l inlet

Looking delta T across convertsr O degree € cooling
was concidered to be over. After stopping circulator
it was observed that there i no riss in hed
temperatures, confirming not to waste any more time
for cool ing.

EL INDING OF CONVERTOR :

e

On  15th Sept,?3 at 08.00 Hr Cat-~Tech people reported
at site as per schedule. Looking into circumstances
all the bl inds were provided an syntesis
loop ,convertor individual blind installation activity
was dropped at this stage. It was decided to utilise
this time at the end of unieading activity.

A-30
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JﬁE OESCRIFPTION
Ellndxng jnb was started as a parailel activity on
i?th Sept,93 alongwith catalyst unloading of 4th Bed
taking care to give one by one and suppling I.6. at
the /75 of blinding work .

nly HEV-11 and 5P-3% blinds were remaining. HEV-11
Biind took 8 Hes for installation dus to job  involve
in it and its nature. Instead of providing blind at
convarter outliet, outlet line was dropped.

CONVERTOR ENTRY AND CATALYST UNLOADING =

11 the activities were carried owut according to
procedures already circul ated in advance. Furging of
vacuum blower sets was done in advance during cooling
step. Mo separate time was spend for that.

Hooking of Cat-Tech eguipments was carried out +from
OB .00 Hre. to 14.00 He on the same day. Meanwhile loop
was  depressurised and manhole ogpening was started at
14.00 Hr.

Manhole was already kept on four nos of bDlots after
toosening & retight it.Manhole was opened at 15.00Hrs .

Hot work permit was issued to Cat-Tech after analysing
H2 e

Crig v LR

a2 s Less than 0.1%

HH3 3 & pam

by Sr.Manager {(Ammonia } and Hanager (F & §)

A11 the vacuum hoses, Cat-Tech rops ladder, light
fitting, 24V bulb connections, were transferred inside
the vessel.

Catalyst unloading was started at 146.30 He.by IFFED
Falol vacuum blower set.

PROBLEM FACED :

No problem faced dwing this period. Correct decision
for shifting the time schedule for installation of
Blind aleongwith proper planning had resul ted in
accumul ation of 12.5 Hr.

CATALYST UNLDADING @

Time Allocatasd on Bar chart P95 Hies

fictusl time spent t RS Hrs

From 16.30 Hres on 15/9/93 to

20 .00 Hrs on 19/0%2/93 _
Cumul ative advancs time : 16H.0 Hies TS
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BEB NO.1 UNLﬂﬁDINB z

TIME UQTE ALTIVEITY

16 .30 15-0%-933 Unioading startesd
22 .45 15-059-53 iinfoading over
Total time b .20 Hirs

r

No major problem faced except rain {or which hald
an hour was lost.

BED NO.2 UNLOADING @

TIME DATE ACTIVITY

23.30 T ? 93 Unloading started
Par. 45 16-09-93 tinltoading aover
Total time 17.00 Hrs

Mo major problem faced. Both Ealol and Phulpur biower
sets running alternatively and availabliz at the
Fequiremant .

BED NO.3 UNLOADING =

TIME DATE ACTIVITY

17 .00 1&6-09-93 linfoading started
L 17-09-93 Unloading over
Total time 32 .00 Hrs

FROBLEMS FACES &

Catalyst carryover on both the filter was observed.
Filters were fully fiiisd up with catalyst materiat .
Lumping of this catalyst was difficult as catalyst was
not sasiiy coming put of filteer drain. This result  in
non availability of stand by sst. Bed was hot  enough
for the personnel working inside the vossel.

SOLUTION =

Time Aor one charge of separator was establ ished.
that catalyst carryover can be avoidad from ssparator.
Also after total cieaning of the A{ilter draining
freguency was increased so that littlie ammount of
catalyst can be easily removed.
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UNIT
JOE COLE JEE DESCRIPTION
l.iguid Mitrogen indection line was given after
¥ attending all the practical problems for installation
¥, at the snd of this wnloading.
BED NOD.2 UNLOADING =
TiME DATE ALTIVITY
03 .00 18-09-93 inioading started
20 Q0 150893 tinioading over
Total time 44,25 Hrs
FROBLEMS FACED =
i} FEed HNo.4 manhole bolts were not opening by tools. So
arrangement  was made for grinding machine te run on
Nitrogen {from cylinder. AT the reguired connections
were made suitable to grind these bolts.
ii) Liguid Nitrogen injection S.8.connections were made
right from Tiguid tanker to inside the vessel .
iii) IFFCO Kalol blower separator outiet was totally
chocked dus to Oxygen ingress. This activity took § =
3 & Hirs,
0T PURGING AND WASHING OF CONVERTOR @
After installation of blinds clearance was given to
Mechanical +to remove 122-C Bas outlet pipe, and
removal  of bottom dome. Purging of vessel with aie
was started simul tanecusiy by conngcting air hoses in
place of 1.0. Washing of convetor started at QZ2.30 Hrs
with D.M.water.a8fter attaining 02 level .Vacuum blowsr
was taken in 1ine with suction hose from first bed.
Sampling was started for Oxygen and Ammonia. After
attaining 02 level to 20%Z and more from first bed as
well as annulus space and Ammonia concentration less
than S0 ppm, one production man alongwith safety man
went inside the vesssl with portable Oxygen metre and
checked all the bed for Oiygen content more than 204 .
Keeping vacuum blower in tine all the left out
catalyst were removed from first bed and HOT WORK
FERMIT was issuzd to mechanical on 20th Sept, 1993
rant.
L
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JOB DESCRIFPTION

FIXING OF ELECTRICAL CONNECTION % C UNICATION SYSTEM

i it o Wi L R night electrical connection and
communication system were installed. One malticore
cable was passing through manhole MH 1, upte bottom of
4th bed. From the cable one distribution board was
provided on each bed {for hand lamp, grinding machine
and other elesctrical tools. Each distribution board
was attached with siectrical trip device.

For communication system sach bsd was provided with
telephone connection. In addition to this there was a
telephons on top and one at bottom of the convertor.

RETROFIT WORK

Clearance for opening of 122-C pressuwre shell and gas
return  pipe was obtained from production on  20.09.93
menning . Gas return pipe was removed at 12.30 PM with
the help of one crane and 140 feet boom lenght.

122-C  pressure shell was made free by opening 20 Nos
boits of 122-C supansion belliow connection. BRefore
opening bellow connection reference points WaErE
marked. Lift cover was fixed at flange "B" 44" +lange
was  epened to make pressure shell free for 1ifting.
122-C pressure shell was removed from  its position
with plateform and ladder at 18.00 on 20.0%9.93 with
the help of two granes of 140 feet boom lTength each.
Spreader beam and "DY Shekals. No sling was used.

The annular spare betwecn cutesr pressure shell  and
cartridge wall was covered with wooden circular ring
cut in two parts. The studs of 44" flange were coversd
with 4" PYC pipe for protection with any mechanical
damage . Ring Jjoint was also coversd to protect it from
damage .

After removing 122-C pressuwe shell, the two 1ifting
Tugs of 122-0C were checksed for any welding cracks  and
{found ok . Before grinding the 122-C weld support {four
regorencs readings were taken 1.e.

WE'ST = 133 MM
EAGT - 134.5 MM
NORTH. - 133 MY
SOUTH - 134 MM

e grinding of weld support was carried out to remove
weld materials with the help of web tool grinding
machine. Symaltaneously gas return pipe below weld
Joint was cut. Exchanger 122-C was removed from its
position and put on pre-fabricated vertical stand near
convertor .

A-34
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JU CORE JOB DESCRIPTION

Inzide convertor wire mesh around HSas return pipe  in

ist, 2nd 3rd and 4th bed were removed so thz gas

retuwn pipe became free to 1ift. Gas return pipe and
¥ two thermow=2lls AT & BT were removed.

Removed Hold Down Pipe and wire mesh of Bed No.l,2 and
3 and plasma cutting of all gas caollector and its arms
of 4th bed were done. Removal of heold down pipe and
wire mesh took 12 hrs. A piano wirs was suspended to
locat centre from the top with the help of cross fixed
on the +top of 122-C support and another cross at
flange "H". Piano wire as centred and central hole of
dia 14" incraased to required dia of 890 dia in first
bed B850 dia in second and third bed. & new sliot for
thermocouple AT was made in each bad.

A circunferential line was marked in lst . 2nd and JSrd
bed bottom where new bottom sggments would be welded.
The nitride layer 15 mm above and 13 mm below the
marked circumferential line was removed by grinding
the 30 mm surface. Rempved nitride aresas were checked
with 10% Nitric acid. Nitride layer near manhole of
iat,2nd and 3rd bed were also removed. Nitride 1ayer
removal took 40 hrs. Removed nitrided area of all  the
three beds were Tocally heated with gas torch upto SO0
sares L for dehydrogenaticon. The temperature was
continuously monitored with temperature indicating
Crayon.

Sraffoldings were made wherever and whenever and

removed after work waz completed. DOld disteributor
piates, gquench ring, quench headers, gquench pipes,
baffias, baffle support plates drop out pipess ,
catalyst unloading rod thermowsell AT etc.were cut with
plasma machine and removed +from the convertor.
imported asbestos free ceramic clioth was used for fire
proctection during cutting and heating of parts to
protect the fire hazards.

Neow bottom sogmsnts wers installed in st 2nd and  3ed
bhed. For outer collector position was marked and clits
were tack welded to bottom segments for  installation
of outer collector. Duter collector segments were
installied in respective bads and welded together.
Piroper welding seguence was followsed to avoid any
distotion of cuter collscitors.

The old refractory of 4th bed was not in good

condition. There were multipie cracks and Toose
b bounding. Complete old refractory material was removed
. from the position. Tine type lugs were intact in
position. There was no difficulty for removal of old
refractory material.
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JOEBE DESCRIPTION

Hew refractory TAE CAST ~ 94 of ACC make was appliéed
and surface was finishzed to suit the template. The
curing of the refractory was done with chilled
D.M.Water +First then natural atmospheric air curing.

After curing of refractory, forth bed bottom segments
were installed and welded together with joint plats.
{lne pipe with collar was installed in 4th bed and
Faowonl blanket was filled between bottom segment and
pipe cplilar. The pipe was pulled downward with chain
block to compress the Eaowool maximum possible  and
coilar wes welded with bottom segment of 4th bed.
Other =nd of pipe was welded with nozzie "HY after
removal of nitride layver and dehydrogenation.

Fre-w2ided stiffners of 4th bed bottom collector were
cut to regquired size and support plate for  outer
colisctor of 4th bed were installsd in position. The
outer coliector of 4th bed were installied in sequence
and welded together as per plrocsdure.

Stuffing boxes were installed on existing e - = i
thermowell pip2. New thermowell pipe for "ATY was
installed in position and welded. "AT" stuffing boxes
were installod and welided.,

Flange cover of nozzle "HY was boxed wupn with new
gasket. A1l inside arga was clieansd with vacuum
cleaner and required quantity of alumina balls were
locdod. The innegr collector of 4th bed was  installzsd
in position, aligned it properly and welded at bottom
with the collor .

Fre-assembled inner collector for 1st , 2nd and drd
bhed alongwith base ring, guench pipes, retaining ring,
gas return pipe, wire mesh etc. was installed in
position, aligned it properliy and welded it wherever
required.

Epfore instailation of inner collector, the protecting
and ssparating screens were placed in respective bed
with proper care of its orientation during fixing in
position.

lamaged wire mosh of outer and inner collector were
repaired with high fraguency low current machinz.

By pass ring and expansion bellows were welded.
Pfrotection  siseves were provided on bellows to  avoid
any damage to bellows.

the Heat Exchanger 122-C was hydrostatically tested
with D.M.Water. No Teak was ocbserved. The esupansion
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JOR CODE JOB DESCRIFTION

beiiow on the top of 122-C was inspected visually and

, UF test. No tefect was observed. New baffies wers

/ provided on shell side slots after removal of niteid

. Tayer and dehydrogenation. The sxchanger was installed

' in position and re-welded at support and also with gas
return pipe.

The groove of ring Joint for 122-C pressure shell was
cleansd propesrly and old gakset was instalied in
position atter thourowugh inspection and cieaning. The
pressure shell was installsd in position with the help
of spreader beam and two cranes. New nuts wars put  in
position for 44" flange and tightened properiy. 1220
top expansion bellow position was tightened with 122-C
prassure  shell with new gasket and studs. A& 2 new
inzuiation sieeve was provided to protect gas out let
glbow with high out Tet gas temperatwre.

A11 welding Joints were DPF tested. During retrofit
work  fresh air was bzing supplisd from bottom nozzle
"HY through a fan instailed specifically for retrofit
Job. Also plant air was being supplised to individual
bheds to maintain breathing level and healthy working
atmosphere inside the convertor.

o NEW CATALYST LOADING :

OM Oct .7th,93 shift 3rd hed screen repairing was being
carried out. Cleparance was available for loading of
4th bed catalyst under following circumstances.

dth bod was clear for loading the catalyst.

drd bed {inal screen repairing was over and scaff-
olding removal activity was goning on.

Znd bed weliding job continued at some places. Screen
reparing was required.

ist bed welding job continue and screen checking and
repair if any.

12280 tube bundie was kept at ground lTevel after
hydrotesting and with modified baftflos waelided at
gas outliet.
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SEREDDE JOB DESCRIFPTION
It was decided to place 122-C in position after
Toading of 3rd bed catalyst. This helped the msovemant
of man and material from top of convertor.

ey LOADING LAYOT :

i) Two Fforklift were utilised, one from contractor and
ong from IFFCO. Contractor forklift was utilissd for
placement of drum on screen and handl ing hopper inside
the store. IFFCO forklift was utilised +For shifting
the hopper from store site to Converter site on need
DaslsS.

11} Screening : Required gquantity of weighted catalyst in
drrums and  in bateh wise was already shifted at
Melathion store site as pre shutdown activity.
Waight of esach batch was made and net weight was
marked on  batch with nos. of drum and batch no and
placed in order of lcading seguesnce. Each batch was
placed on to the same screen and catalyst was screened
directly in to the lcading hopper. Scresn losses wers
accounted at the end of screening of each batch and
net weight transfersd to Converter was calculated.
Four  hoppers were prepared. Each batch reguire three
hoppors, S0 ong hopper was always availabe for one
advance batch. During vibration activity batch was
made available after scresning at site2. This continued
througth out loading activity.

1ii) Loading funnel was placed at 122-C plateform and 4°
pvc hose was connected at the end of funnel up to
bottom of converter with a free fall of not more than
2. One person wearing dust mask was shifting hose as
and when reguired. For uniform ioading of catalyst .
The person working inside were wearing cotton shoes.

ivi Loading was done with the help of contractors "Erane.
Each Toaded hopper was shifted to and placed on to the
funnasi . With opening the shuatters catalyst W s
transferred to bed via pvc pipe.

v} Vacuum blower was continuecously running  for sucking
dust during loading of unreduced catalyst. It was also
helping to provide fresh air inside the convetor.

vi}) After loading exactly weighed auantity of catalyst to
rajise 230 mm approximate height levelling was done and
tempiete was placed on to the bed. Templete was
prepared in advance.

r vii) Vibration was carried out in sequence inserting
-— 5 3

vibrator for 10 szcond and taking cut slowly slowly

~ within 15 second. After finishing vibrations in the

loaded batch, height of the 1oaded batch was recorded.
From area of cross section and this height volume

occupied.
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UNIT

JOB CODE

viii)

N1

Loreened oszes

JOB DESCRIPTION

E.Il = Weight of screened catalyst Jloaded /actual
vol .achieved 1if bulk density was not achisved to the
desired level then again vibrations were carried out
to achive the required B.D. (2.8 kg/Lit for unreduced
catalyst and 2.2 for reduced catalyst)

After Toading smaller size catalyst separating screen
was Fixed at a depth of 100 mm from tap Of outer
callector.

After fining separating screen loading of 8 - 12 mom

sizre (RBigger size) cataiyst was done.

After lToading this catalyst FProtection screen was
placed and was tag welded. Outer collector sealing
hose was then carefully taken out cieaning was done
with wvacuum cizanse and manhole cover was welded
welded .

Loading of prereduced catalyst was done under
atmosphesric condition with following precactions.

. Vesse] was connected with I.G6.hoses and kept ready
to charge I.6. undsr abnormal situation such as
rise in bed temperature.

A digital theermocouple type indication was mads
availabhle at site to meazure accurately the
temperature of the catalyst in side convertor.

Fannel mounted thermocouple indicatian Wan
connected to alarm system in case tempperature rise
above 70 degree C.

A11 the precautions were made so that vessel cannot
work as stack in any case.

A11 the personnel working inside were using line
mask with built in communication system. First aid
with ambulance and doctor was available near
manhoie.A spare crane was made available to remove
the affected person from top to bottom.

LOADING DETAILS (4TH BED ) =

AB = § 1 1.9 = 300 M hEZE @

NMet weight of unscrecned Catalyst 86 ,2082.8 Kas
takon {575 drum)

435 .55 Kags=

85,847.20 Kos

Scresned catalyst taken inside
vessel

40 .437 M3

Volumne occupied
A-39
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Screened josses

Bereened catal
vessel ;

Volume occupied

Bulk density achieved ,;;?
LOADING DETAILS ( 3RD BED )
AS ~ 4 (1.5 - 3.0 MY SIiE‘?

Net weight of unscreend catalyst
taken :

Screengd losses

Screenad catalyst taken inside
vessel

Volume occupied
Hulk density achieved
£8 — 8 8. - F2 MM SIZE

Net weight of unscreend c
taken

Serazened losses

Screened catal
vesss]

Volume occupied




UNIT

08 COLE J08B DESCRIPTION

Screened catalyst taken inside s 37.,94B.7kgs
vessel

-

Voiume occupisd 1:3. 62713

2. 784kg/LE

Buik density achieved

NS — & T 8 = 2 MM =Sl e

Met weight of unscresnd catalyst o 14650 .0 Kgs
talken (10 druml

16 .7 Kas

Scresned 1osses

1633.3 Kas

Screened catalyst taken inside

visssa |

00 .63 M3

Volume occupied

Bulk density achisved 25992 Ka/Lk

LOADING DETAILS (15T BED ) :

AS ~ 4F [ 1.5 = 3.0 MM GIIE }
Het weight of unscreend catalyst F 1B .50 K
takan {154 drum)

P
~J
fad
P
i
il

Soreened losses

o
o
i
s
LN
"
fun}
v
il

SBereensd catalyst taken inside

vesaal
Volume occupied 8 .58 hd

Gulk density achieved Faibt Knilt

a8 - 4 8 ~ 12 MBS TR )

Net weight of unscreend catalyst

i
taken i

11646.0 Kgs
(10

crem?

SGoresened Tossss : 24.0 Kgs
Soreened catalyst taken inside : 1142.00 kKgs

vargan]

Volume occupied 00 .54 M3

Bulk density achisved s 2.114 Eg/iLt

¥ 3N 07 DEBLINDING OF CONVERTER & OFERATOR’S LEAK TEST :

A, ON  19TH O0OCT,1993 at &.00 Hr. Converter blinds were
removed and at the same time Byn.gas was available at
compressor suction. But during day time the vibrations

A-41




UNIT

JOR CODE

1l

e e

JUE DESCRIPTION

on 197 -J7 MEA PUMPY, 8.B. of turbine wers high. So
atandby pump was taken in line . But this pump also
developed seal leak forcing to run  the previous
pump.8Syngas production was stopped during this time.
System was npnormalised with 107-J pump with littel
high vibrations on turbine D.B. bearing. Stand by
pump was handsd over to attend its seal leak.Syntesis
Toop purging, pressurising and operators Teak test
activity was started with I1.5.and alil the leaks were
attended

TIME ANALYSBIS :

DETE TIME ACTIVITY

1591053 06 .00 tivn.gas produced.Converter
reardy after deblinding.

231093 24 .00 Converter Heating started

ACTUAL TIME CONSUMED : &6 hrs.

Far chart time : 52 Hrs {(Including deblinding)
: 45 Hrs (Excliuding debl inding
Aotual time)
Time Toss occured s AL HbE

Cumunlative time loss : 224 Hrs
REASON =

HEV-11 Problem: From 20-10-93 at 23.00 Hrs
To 21-10-73 at 15.00 Hrs, (16 Hrs)

REDUCTION ACTIVITY AND SOME HIGH LIGHTS =

120 Hrs
285 Hrs
Actual heating of
catalyst started

Time alleocated on Barchart
Actual time spent
From O0.00 Hr of 22-10-893

Ta 13.00 Hr of 25-10-93 V-Z2%5, closed,No gas
venting

S5 Hirs
189 Hirs

total time zaved
Cumulative delay activity

TEST RN =

After retrofit synthesis converter perd{ornance
guarantes  tost run was conducted from 06.00  Hes  on
Satwrday the 30th October 1993 to 04.00 Hrs ot 4th
November 1793. Summary of data is attached here for
ready reference. 535
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103 J,Recycle suction pres

PDI-51,5ynthesis loop p

FOI-57,Converter pressure D
TI-32,Converter Inlet Temp.

- TI1-98,Converter éfz‘u;ﬁl et temp
105-1,Final disch.pressure
123 - C,Inlet/Outiet Temp 7.. {EF
114-Cyoutizt temp
Coil putlet t:ﬁlmp

Ammonia production rate

wers fixed from
sale 5, ‘
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J0E CODE J0OR DESCRIPTION

EREAEAAEREERERE A E R AR AR AR SR NN R LR AR EEHH
01 01 01 *AIR COMFRESSOR DRIVE TURBINE (101-J7)#%
EHEEEE A B RS RS E AR A S E A NS RN R AN
Since last 2 to 3 years the following damages were being
obhserved on Drive Turbine of Air compressor (101-37T) and
Urive Turbine of Refrigeration compressor (105-J7) .

Erosion on the diaphragm faces at the parting pilane
Erosion in thz casing beyond 4th stage

5 Erosion on the diaphragm seating area in the casing
leading to loose fitting.

The above damages was resulting into interstage leakages
and finally affecting the performance. During pravious
overhauls, only diaphragm seating parting plane faces were
being repaired by welding and filing process. However it
was not possible to repair the errozion in the casing as
well as  the diaphragm seating area on the casing which
required accurate and precision machining.

M/s.IMO Delaval, the original manufacturere of above
turbines were consulted and they suggested to Hse
premachined stainlizss steel inserts into the existing
casing grooves and then final machining as per the standard
dimenzion as per the drawing.

The {folliowing immediate actions were taken.
{01) OUbtainod the guotation of stainless stesl inserts of

all the stages for 101-3T7 and 105%-JT7T and order was
placed on M/s.1MD Delaval +tor both 101 el st

-

(0O2) The order was placed on M/7s.1F0 Delaval $for their
field service snginesr for overhauling of Delaval
machiners which included the job of 101-J3T and 105
JT also.

oy
-
o
Ll
——rt

The order was placed on M/s.IM0O Delaval for services
of their field machining Supzrvisor for machining of!
turbine casing and J{itting of stainless stes]
inserts.

._qf o0
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- UNIT
JOR CODE J08 DESCRIPTION
(04) The following parties were contacted for machining
Jjob of turbine casing.
;L = M/s.5.L.M.Manekial Vatvea éhmedabad

- Mls JHREH Engiﬁeering Vatva AShmedabad
= Mfs.B.B.Enginecring, Shmedabad
M/=.Fatel Air Temp..fhmedabad
-~ Mis.J.M.Engineers,; Ahmedabad
M/s.Turbonachinery Enginsering Indu.Hyderabad
M/e.Triveni Engg.Banglore
Miss . Jdyoti Ltd,Baroda
- M/s .Atea Brown Boveri Lid,Baroda
Mi/= GNFD Ltd Bharuch
M/s .6E8FC Litd,Barocda
M/z.8partan Engg . ,Bombay
Mz .New Standard Engg.Co.ltd, Bombay
- HM/s.09pic 5MO,; Bombay
- M/s.Tata Chemical, Mithapur
M/=. Elecon Engg, Vallabh Vidyanagar
-~ M/s. Eimco Elecon Engg., VV nagaep
MAs.l. & T, Powal works , Bombay

The detailed feasibility study of above parties was done
for the casing repair Jjob and it was felt that Mis.l & T
had required facility of CNC machine and technical
gupertisse for the subject precision job. Due to the time
factor limitation of dismentling the casing, sending it to

Al M/s.L. & T works Bombay and then bringing it to plant site
and final boxing up activities, it was decided to carcyout
repair of Turbine casings of Air comprossor drive turbine
(101-J7) only. Hence the work order was placed on Fi/s.LET
Fowai works Bombay for casing repair job of 101-JT.

and rotor was donz in presence of Deltaval repressntative
Mr.Johin H O leniea and it was decided to machine 3rd,4th
H5th and 6th diaphragm seating groovas in casing as the
wame were having more errosion. It was also decided to
send rotor to the works of M/se L & T sa  that after
machining and insertion of 8.8.insertz, the relevant
cigarances aftse putting the rotor in the casing, can be
checked. '

01 01 Ot (/) THE MAJOR SEGUENCE ACTIVITIES CARRIED OUT WERE AS UNDER :

(1) Removal of exhaust pipe and top casing

(02) Casing internalis and rotor etc inspscted andd
relevant clerances noted.

2 (03} Alignment readings betwesn 101-J7 and 101-JLP case
were taken

(04) Internal connecting pipings were dismentied

A -4k




UNIT

Jon CODE JOB DESCRIPTION

(05 Rotor and diaphragms were removed
(Qé4)  Bottom casing was removed from position
{(07) Followings were sent to M/s.L&T Fowal works

411 the diaphragms
fAt1 the interstage iabyrinths
Both the Jjowrnal bearings
Turbine rotor asssmbly
. Reguired fastners for casing, bearings etc.

{08) Casing repair was done at M/s. L & T works Bombay on
2;4,5 and & diaphragm seating grooves under the
SBupervision of M/s.IM0 Field Machining supsrvisor
¥ IFFDO Engineer.For this two field machining
supzrvisors of Delval were called.

(3% The Turbine casings were brought to IFFCO site after
rEpair.

(10) Fut the lower casing in position with the originail
SRims .

(11) Checked {for the soft foot of lower casing (Al lowabie
= BT o L LA

-« (12) Ascsembled the diaphragms & Ilabyrinths in  1ower
casing as well as on top casing. The leval of
diaphragm faces w.or.t. casing face was checked with
straight edge and confirmed that the diaphragm  face
should not be above the casing face. -

¥
H

it

Aszembliaed the control valve assembly on top casing
and the top casing was reversed for instaliation on
the lownr casing.

(14) Eoth the Jjournal bearings were put in position in
Tower, casing and the "SAME ROTOR® was put in the
tower casing nozzie clearance, total axial rotor
position s=tc were maintained with " reference to
"Ref{erence FPoint” which was marked on the rotor.

(iS) Put the top casing on the lower casing and checked
the nozrzie clearance with the same position of
Potor. The tolerance is within plus / minus
.005" . IF nozzle clearance doss nob match  then
diaphragm shouwld be checked. If they touch the rotor,
correction should be made accordingiy.

{id) Eearing clearance and bearing housing pinch on  both
the bearings were checked.

(17) Fut the Governor assembly in position

&84T




J0E OFSCRIPTION

(18} &haft to shaft distance {(101-JT Rotor shaft end to
101-=-JLP rotor shatt. endy was checked. It Wa s
maintained as 10 1/2" plus/minus 1/32"

E19) Al ignment between 101-J7 to 10i-JLP was done

(20 Instalied ail pipings, Exhaust piping and expansion
below.

(21} Rechecked the allignment between 101-J7 to 101-JLP
{22 Boxed up coupling guard

(£3) Uil circulation started and Teakages if any were
checked and attended.

(24) Heating of turbine casing was done and turbine was
put on siow roll.

(23) Overspeed trip checked and 08T done at 7700 RPM

(28 Coupliing was done and coupling float was checked. It
was within 3/16" plus/minus 1/32"

Note g Fieaze refer attached sheet at A-48 (i} o
running clearances.

(%) REPAIR ACTIVITIES CARRIED OUT AT THE WORKS
OF M/85.L & T, BOMBAY

The total repair activities were carried out under the
Supervision of M/s.IMO Delaval field machining Supervisors
P JLEE CORN WELL , MR.WILLIAM C.CAWTHON and IFFCO Engineer.
The machining Jjob was carrisd cut on CNC BEQDA FHE
Machine.

1) Top and Bottom casings clamped rigidiy against angle
piates faces Joining faces towards machine. The
Joining faces reversed with dial indicator with best
possibie readings on top and bottom casings.

02y Ewisting grooves location distances (at sealing faces
werz checked & recordsd w.r.t. 15t groove on top and
Irottom casing.

23 n Pottom casing, groove nos 3,4,5, and & sealing
faces machinsd on CHNC Skoda and distances recorded
Wttt groove No.l prior to fisning of incErbs.
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After maching the groove,

of inserts were carricd ow

up of new S.8.inserts was done
walding of inssrts was carried
D.P.test was carried out.

Foliowing procedur2 was adopted
inserts. '

Process GTAW

Filler wire ! ER 309
Current ' 7§ e Iﬁﬂaé‘ 
Prehesat 75 deg l :
Interpass Temp.: 175 desree €
Procautions S

- Cleaning with wira:bruﬁh-&}q'

- Tackwalding at 150 MM pitch

Zero gap to be kept

(Refer Annexure - I ( 3 sheet
procodure & WES ) -

After fixin
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rCO St . g e AR

OLUNIT ( ye SHT., 27 oF B
i o QW-452 (Back) : 1T
i - __Y¥PS No. Ray, —SlaE=cy
POSE:HOL: {Qw-403) POSTWELD HEAT TREATMENT (Qvw-407)
Posiiloni:] of Croons Temperaturs Range NOT REQUIRLED
Yalding Progreasion:  Up Cown Time Ranpe
Position(i) of Fillet R HTAL At } :
_| GAs (ow<ca)
PREHEAT (Qvw<(g) Percam Compos}‘ﬁon
Froheat Temp.,  Min. 1500F Gailea) (Mixture) Flow Rate
Interpesy Temp, Max, ANNOF
Prehest Maintenance Shielding AD-GOH 992 2_2-28 CFH
{Continugus or special heating mhere applicabls showld be recorded) Trailing NA
acking NA

ELECTRICAL CHARACTERISTICS (Qw<403)

Current ACor DC DC Pelarity STRAIGHT

DELTEX

Ampt (Range) _80-150 Volu (Rangs) _12-29

(Amps end volu range should be recorded for sach elecirode sz,

ular fom simifar to that thown below,)

Tungsten Electrode Size and Typa 3/32"-1/8" DIA 2T

pesition, end thickness, etc. This information may be listed In 2 b

THIS DOCUMENT CONTAINS PROPRIETARY
INFORMATION. UNAUTHORIZED REPRODUCTION
OR USE IS PROHIBITED.

THURTR )

‘?hf A
“"~de of Metsl Trandder for GMAW HA

(Purs Tungrten, 2% Thorlated, etc.) -

Electrods Wire feed speed range NA

{Spray arc, short clreulting are, etc.)

S =

TECHNIQUE (Qw-410)

- 3tring of YWeave Bead STQIHGER
Orifice oj Gas Cup Size 5/8” HAX;
B Initisl and Interpess Cleanirg (Brushing, Grindling, eic.) CLEAN ALl I_AND RUST, ETG.,
| —— - STAINIFSS STFFI WIRFE BRUSH FACH PASS
Method of Back Gouging. HA i
Crclliation NA y
Contsct Tube 10 Work Cistance 1/2" MAX, =
Multiple ¢ Single Pesy (per sids) SINGLE
Multiple or Single Eloctrodes SINGLE -
Travel Speed (Range) NA
Pe—nn[ng_-_ NA =
Crher = - =
S 2 4
Filler Muzal Current
E Orhar
T (e.p., Remarks, Com-
Trovel mant, Hot Wire
Weld Type Amp, Veir * Speed Acdlitlen, Technigue,
Layer(s) Process Class Dia. Polar, Range Renge Rangs Torch Angle, Erc.)
NA NA NA NA NA HA NA NA NA
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ANNEXURE-IC

[OY JI°F STEAM TURBINE CASING (BOTTOM) -+l

REF. | &7 . 1INSPECTION REPORT ANMEXURE -D

o
o~ o , | .
TR Groove width measured —
o _(17 t Qs '{—oilou)_s.
. Groove t?.fo-?, - U?Qéﬁifo O-?SBH
Groove NO-4—=0:749"to 0.753"
1 Groove NC-S - 0'?51“{-0 0-¥52" _
. Gryoove NO- G—*‘O'?SO"hO-YSZ”

PAGE A-49 (i)
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UNIT
JUB CDD? JOB DES IRIFTIUN
(04) On Top casing , opmratlnn Mo.3 az above was repeated.
The distance recorded w.r.t. groove No.l prior to
fiving of inssrts are as under.
e
» Groove No. Distances of sealing faces
Watt.t. groove No.l
3 7.4437"
4 G .9442Y
5 13.8204
& 17.5687"
(Refer Annexuwre — 111 for groove location distances
war.t. ist groove and groove width (at machined area)
aftter fiving / welding of insgrts)
(03) Assemhly was checked for the following
fAxial play of diaphragms when assembled in top and
bottom casing was checked & found satisfactory except
diaphragm No.3 in top half and diaphragm No.4 in top
and bottom half. The same was corrected by weld build
up and machining on button pads.
Bottom casing bore alignment was checked with
bushings fitted in seal diameter with a ground boring
bar and dial indicator.
(Refzr Annexursz - IV)
Total fioat of rotor assembiy in bottom casing before
aszsembly of top cover found to be 0.174"  and after
assembliy of top cover found to be 0.170".
Axial clearance betwesn diaphragms and rotor blades
in normal  running position of rotor (ie. 0.0640"
clearance from nozzle face) checked at O degrse and
90 degree orientation.
(Refar Annexure - V & VI for Axial clearance)
(Refer finnexure - VII for final dimensions of Grooves
after fixing of 3.5.Inzerts & machining) .
55 (0 I 5 & 0y ACTIVITIES CARRIED OUT ON DIAPHRABMS
-
W™

01) A1l diaphragms were sand blasted

Q2  All diaphragns were flourescent Dye pentrant tested
found satisfactory.

A-FO
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DElTA.ILS

ANNEXURE - IIT

o
> |

101 I7T STEAM TURBINE CASING  (TOP) 2¢

Nt

REF. LET. INSPECTION REPORT ANNEXURE- F

Groove Width measured —
as follows.

19.6270"
(%: 383"

Gvoove No-3—r—0-?£46u+o 0\?59“

. GToove No'§4 —-0-¥51" o 0.¥53"

| Gvoove NO-S —+0-¥50+o (- 751"
Groove No:6 =0 -F49' 0- 751"

]

!

PAGE @ A-5640)
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INDIAN FARMERS FERTILISER GO-OP. LTD. KALOL &>

101TT ROTTOM HALF

ANNEX URE - IXL

BORE ALIGNMENT

READINGS

(LOOKING FROM OUTLET SIDE)
NSRS ©
1 00" -0.0185 |-0.0067"
2 00" -0.035" |-0.038"
3 0o0” |-00275" |-0.012"
4 oo’ |-0.0358" |+0-037"
5 00’ |-0.038" |-0.024
C oo’ |[F0:030" |-0-018"
7 oo” |-0039 |-0.0137"
8 oo” |-0018" |+0.004"
9 oo [0.020" |-0002
REF. L&T. INSPECTION REPORT ANMNEXURE -G
ORN | kaM [TITLE:-sTEaAM TURBINE CASING C(BOTTOM) EWR No.
EHB BORE AL|GN. READINGS SEPT. OCT. 1993
APD DRAWING N PLANT FORM NUMBER SHEET REV
i OF
SCALE| N.T. S| b <C pi %@XE}(DX?X‘Q—) 1Y{4)] O
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INDIAN FARMERS FERTILISER CO-OP. LTD. KALOL -

IOLTTE cAsSING

ONG,

@ @ ANNEXURE-X

VIEW LO00OKING FROM INLET SIDE

& Ci.,e. sSMALL END SIDE)

AXIAL CLEARANCE AT 0°

ORIENTATION BETWEEN

DIAPHRAGM AND ROTOR BLADES N

NORMAL

RUNNIN G POSITION OF ROTOR CHECKED

N

BOTTOM CASING AND

RECORDED AS ERELOW .

DIAP LOCATIONS

ol L cHE -

1 0.07¢" | 0.078" | 0.059" | 0.063"

2 0.079" 0.094" 0.071" 0-065"

3 0-078" | 0.087" | 075" | Oloza:

4 0.083"_ 0-067" | 0:067" | 0.073"

5 6-087" 0.087" 0.079" | 0.077"

G 0.-132" | o.128" | o108 ‘| o.1i2"

; 7 O0.114" o.11e’ o.112" 0-09¢"
S B 1267 | O-i272" 0-122" | 0-122"

REF. L &T.

INSPECTION

REPORT ANNEXURE -H

OFN [K&D ITITLE:-STEAM TURBINE cASING WITH ROTOR| EWR No.

£ro LOCATION READINGS <SEPT. OCT. 1993

APD PLANT FORM NUMBER ! SHEET REV
] DRAWING No. [ 5 B e |

PAGE A-50
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INDIAN FARMERS FERTILISER CO-OP. LTD. KALOL S

101 IT casING

® ®

AXIAL CLEARANCE AT g0

© (D ANNEXURE- YT

ORIENTATION RETWEEN

DIAPHRAGM AND ROTOR BLADES

IN NORMAL

RUNNING

POSITION

OF ROTOR

CHECKED

1N

BoTrtToMm CASING

A RAS LOCATIONS
No. ® © ©

1 0.080" | 0.080" |0.060" | 0.0¢c4"
2 0.080" |[0.092" | 0:071" |0.06%"
3 0.081" 0.085" Q077" [ O.073"
4 0.082" | 0.068" | 0.065" | 0.071"
5 0.08¢" |0.08¢" 0.077" | 0.075"
@ 0:128" | o.124" |o1i0" | ata
7 Q.122" o-122" o.-110" 0.098"
9 122" 0:-130" O-122" | Oslza”

AN D RECORDED AS BELOW .

GAP BETWEEN A BUTTON AND BLADE (BEHIND DIAPHRAGM

NO.1 LOCATION ) CHECKED AND FEOUND TO BE O.1(0"

PAGE A-50 ¢

REE. LE T H=pPEcTrion REPORT ANNEXURE - T
il et IURLE - e Al TURBINE cA=NG Rk RoTor | EWR No.
¢HD LOCATION REPORTS <sEPT. OcT. 1993
APD DRAW]NG N PLANT FORM NUMBER SHEET REV
. OF
SCALE| NIT.S. > [OXT) EXSY(BXBXoX7XD (| o
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ANNEXURE -VIT

SEPT. - 0T, 1993

REPAIR

CASING

DRAWING NO.

[01JT

.

4 OF

SHT.

DI-ES-080 74
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Job of dismentling started -

(02) Turbine casings, Rotor -
& required spares sent to
M/s . L&%T Fowai works,Bombay

(03) Turbine casings,Rotor & i
- required spares received

duly repaired {from M/s.L&T

Bombay back to plant site.

(04) Asssembly of top/bottom - O8.10.9
casing at site & final =
D.8.T.finiched.

(E)

(01) Journal Brg.Governor side -

iy (new Brg.)
e |
o (02) Journal Frg. Coupling side e
iold onel
(0O3) Axial thrust : -

Final alignment reading (101-JT ta
{ Dial on 10i-J.P caz=e )

0 L, 000"
H
i : T T
0.000" -~ + 0.004" + 0.000
Reformer 1 Refor
& ide sicde



UNIT

&5

e e e Dt R L e

e e i b gl e g S 89S S ] - S e w8 S ey s v e e

JOE EUHE.”h' et L

s o 44} A e 8 it 3B Lo e b pd M Wb e - v e o e g i b i o

G e (02) AIR COMPRESSOR LP CASE (101-JLP) &=

. Sincs last 2 years we were facing probiem of high housing
e vibration of thrust side journal bearing. The probiem was
4 communicated to M/s.IMD Delaval. During the current
Sept.?3 shutdown it was decided teo carryout complete
overtaul ing of LF case in presence of IMO Oelaval servics
Enginesr.

The compressor was dismantled and following Jobs were
carpisd out.

01) Rotor (8T i14) condition was found to be okay (Rotor
No.CF  20%20). The rotor was clzaned thoroughily Dy
sand blasting.

02) The condition of diaphragms were found okay. The same
were cleaned thoroughly by zand biasting.

03)  The internal cliearances were checked and found to be
okay .

04) Some {oreign particles ( pieces of aluminium wire
mesh of air filter ) were found at 4th stage inlet
quide vanes, which were removed.

0%) It was noticed that rotor position at inlet was not
e matching as per design specification and it was found
that the rotor was operating towards infet end. This

would result in less efficiency of the machine.

fhe requiresd shiming adjustment on thrust bearing was
done as follow to maintain rotor position as per
specification to avoid asrodynamic resonance.

0.397% thk shim towards 101-J7 side and
- (,358" thk shim towards 101 -] BB side
After adjustment of shims as above required axial
play was not coming and hence again correction of

above =hims were made as follows to achieve axial
thirust af G.011%

0.397" thk shim towarde 101-JT side
- 1,3463% thk shim towards 101-JGB side

(&) Both the jowsnal bearings were found oaky

Gear box side journal bearing housing was replaced by
new one as one of the tilting pad was not free in the
pld housing. :

o
or-
~

A-52
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07 Final clearances
- Journal bearing (GBE side) = 0.0056"

Journal bearing (Thurst ) - 0.0085"

|

fAxial thrust 3RS B e Gl

0Of) Bolts of bottom outer housing (G.B. side journal and
thrust bearings) connsctzd with bottom casing were
found Toose, which were tightened.

0%) Al oil lines and orifices were thorcughly cleaned.
10) &1l eypension Jjoints connected with Air compressor

wers  adju { as por specification 1.2 proper
clearance at tie rod fastners.

11y M/=.IMO Delaval Service Engineer inspectsd a  spars
rotor (6T-15) and advised that the spare rotor needs
" At speed bhalance " as psr the latest Delaval
piractice.

Mote @ Please refer attached zheet at page & 53 (i) Ffor

Funning of

{23) AIR COMPRESSOR GEAR BOX (101-J GB) :

'Vhr gear box was overhauled as preventive maintenance.
Following jobs were done.

21y HBearings were inspected and found okav.
P =side HE =idm
Pinion Meleici Q. Goa"

Gear O.009" O 008"
Axial thrust - G.014"
QF)  Gear and pinion condition were found okay.

03) Both gear and pinion were checked by N.P.test and
{ound okay.

NATURAL GAS COMPRESSOR (102-J)/¢102-JT) =

NG _COMPRESSOR (102-J) =

Following preventive maintenance jobs were carried put.

Q1) Both the Jjournalbesrings and thrust bearings were
ingpected and found in good condition.

A-53
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UNIT

JOR CODE

3§ 03)

{0

adae e

JOR DESCRIPTION

Coupling was checked. The sludge was found which
cieaned. The coupling condition was good.

Wa s

A11 il Vines were cleaned.

Final clearances=

Journal bearing - 010 MM (0,093 = 007 MM
{coupl ing =nd) FReconnended?
Journal bearing 0.09 MM (D.093 — 0. 07 MM
(turbine end? Recommended )
Axial thrust - O.28 M (025 — 0.85 KM

Recommended )

Suction separator was showing high pressure drop due
to chocking. The separator was taken to workshop and
its top and bottom dishsd ends wers cut  and heavy
choking of {foreign material was removed. After
cieaning the dished end were reweldsd and the
soparator was instalied back in position.

NG COMPRESSOR TURBINE (102-JT) :

Following preventive maintenance jobs were carrizd cut .

01}

Gy 3

h  the Jowrnal bearings and thrust bearing were

A1 oil lines were cleaned

Boverner 0il was flushad and fresh oil charged

L.0. and Governor oil filter elements were replaced.
rinal clzarances

Journal bearing - 0.12 MM (0.125 MM Recommended)
{(front?

Journal bearing - Q.16 P (0.185 MM Recommended)
(Hoar)

Axial thrust O.18 MM (0146 ~ 0 .24 M4

Recommendesd )

The exhaust butterfiy valve of turbine was taken for
compiete overhauling. Since it was very hard fo
operate. For dismentling, the spindle had to bBe cut
for removal of fiapper. The new spindle was made in
morkshop from 85 410 material . The valve was then

assembled with new spindie and new packing.

A-54
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02) Coupling was checked. The sludge was found which was

cieaned. The coupliing condition was good.
s 03) A1l oil VTines were cleaned.

04y Final clearances
Jouwrnal bearing - o A P 093 — OLGT i
(coupting =ndl Recommended }

Journal bearing - 0.0% MM {0.093 -~ 0.07 MM

{turbine end? Recommeanded)

Arial thrust .28 MM {0,258 — O35 M
Recommended )

G5} Suction separator was showing high pressure drop  due
to chocking. The separator was taken to workshop and
its top and bottom dishsd ends wers cut and heavy
choking of foreign material was removed. After
cleaning the dished end were reweldad and the
soparator was installed back in position.

(02 NG _COMPRESSOR TURBINE (102-JT3 =

Foliowing preventive maintenance jobs were carrizd cut.

i | 01y EBEoth the Journal bearings and thrust bearing were
inspectoed. The condition of bearing were found okay .
02y A11 oil Tines were cleaned

03} GBovarner oil was flushad and fresh oil charged

04) iL..0. and Governor il filter elements were replaced.

Q5D Final clzarances
Journal bearing 012 MM (0.12% MM Recommended)
{front)

Journal bearing - Q.14 M {(0.185 MM Recommended)

(Rear)

frial thrust 018 MM (0.16 — 0. 280
Recommendsad)

04}  The exhaust butterfly valve of turbine was taken for

complete overhauling. Since it was very hard to
;,f pperate. For dismzntling, the spindlz had to be cut
for  removal of flapper. The new spindie was made in
workshop  from 85 410 material. The valve was then

asesembled with new

spindle and new packing.




L UNIT
JOB CODE JOB DESCRIPTION
U010 (1) BYN.GAS COMPRESSOR BACK PRESSURE TURBINE—-103-JAT :
, The front end bearing was inspected for showing high
- radial vibration on Bently Pannel. The problem was studied
by M/s.IM0 Delaval Engineer. On checking it was noticed
that there was a 0.001" clearance between bearing shell to
bearing housing fit. The recommended interfersnce is 0.001" -
0.003%. The condition of Jjournal bearing pad and thrust
pads were found to be ckay. To maintain 0.001" - 0.603%
interference betwszen bearing shell to bearing housing, a shim
of 0.003%  thlk was assemblasd and finally 0.002% fit was
measured .,
Finally the bearing was borxed up with old bearing. Read
ocnd bearing (103-JiF side) was replaced by new one as the
existing one was found damaged.
Final clearances
Journal bearing (Front end) - 0.0127
Jouwrnal bearing {(out board end) - Q.007"
Axial thrust - O.008"
01 01 O3 (02) SYN.GAS COMPRESSOR CONDENSING PRESSURE TURBINE - 103-JBTY:
fs a preventive measure, the turbine was overhauled.
e Fallowing Jjobs were carried out.
1) Turbine was dismentled and rotor TR.234 was removed.
The rotor was having heavy moisturs erosion at  inlet
side of é6th stage at base disec to rotor. Also M/s.IMO
faval  expert informed that the rotor TR 234 does
; have Tatest modification at Sth and &th stages .
Hiz I to replace the rotor with a spare. rotor.
02) Heavy erosion was noticed across diaphragm Jjoint
surfaces of 4th thro 7th stages. After cleaning tha
diaphragm grooves of casing visual inspection
revealaed that =srosion in general to be Tess than 101 -
JT and 105-JT. M/s.1MO Delaval xpert toald that
excessive tight fit in casing grooves may be
contributing to lack of good secat . He also advised
that diaphragm should not be tight in the casing
Sooves .
03) HNew spare Rotor TR-443 was issued from store. Mounted
the coupling on the rotor. Then rotor was put on the
Tower casing. After thorough checking it was noticed
that axial Tength of step adjacent to the front oil
. guard (H1.588C) was more than required as compared to

i old rotor TR 234. The axial lenoth of step on  new
rator TR 443 was interfering with oil guard HI-S88C




UNIT

Jo
JOB CODE JOB DESCRIPTION
The reaszons for  above deviation and bal ancing
specifications were asked from M/s.IMO Delaval ,US4 by
Mr.John Denlea, IMO expert camp at Kalel site.
. M/s.IMO Delaval faxed all the data alongwith drawing.
s Az per the drawing it was found that new rotor TR-443
‘ dimensions were okay. So oid TR-Z34 rotor was removed
and compared the dimensicons. It was concluded that
omld TR 234 Rotor might have been machined in the step
Tength to suit casing internals.

P e e e e e R e S

It was decicded to correct the dimensions of new Rotor
TR 443 to swit old Rotor TR 234 by machining and then
balancing. Finally necessary correction on new fotor
TR 443 was done by machining and check balance was
done at 250 FRFM. The check balancing data were
studied by M/s.IM0 Delaval esxpert and aftter
consulitation with IFMD Delaval ;US4 advised following.

New Rotor TR.443 zhould be =zent to IMO Deltexr works
tor Balancing at operating speed.

Also it is descirablie to carry out modification on
Sth & &th stage of new TR 443 Rotor at IMO Deltex works.
Rotor TR 234 should be considered suitable for  short
terms use only due to as found conditions of rotor
after twenty years of service.

f“’ 04y Finally it was decided to assemble the turbine with
oid FRotor TR 234, Hence the turbine was aszembl ad
with old Rotor TR 234. A new trip assy.was assembied
as the old one was found damaged.

0O5)  Both journal bearings and thrust bearings were found
in good condition and hence reused.
Final clearances
Journal bearing {(coupling endl - Q.007"
Journal bzaring (In board end) - A CHO R
Axial thrust =0y AN
N.8.T . done at - 31800 RPM
{With new trip assy.fitted with old pin % old spring
and washer of 0.130" thickness)

Note -~ Please refer attached sheet at page A-54 (1) for

running ol earances.

Q1 G103 (03 103-JBT GOVERNER OVERHAULING =
> it was reported that the TM governer of 103-JBT was

not responding to the manual knob off the governor.
FHence the governor ansembhly was taken for
overhaul ing.
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JOB DESCRIPTION

While overhauling, it was {mund that there were no
tower or uppsr spesd stop for restricting the
movement of the manual speed adjustment Tever. Also

the fully weight assembly had falian down and it was
thought that this was the reason why the governer was
hot  responding to the speed signals. Al reguired
internals of the THM governoer assembly including the
weight asssmbly & speed stops were drawn from the stores
& governor was assembled back & put inte the position.

5

After charging oil into the governor oil circuit, the
governor  speed adjusting knob was moved up and  down
and it was seen that the governor 1inkage opsrated
for full range thereby closing and opening the steam
control valve of 103-JBT.

Also by operating on pneumatic signal the governor
linkage opszrated for full range thereby closing and
opening the steam control valve of 103 JBT.

However whilz cperating in zolo run in decoupled
condition with steam , the governor come into action
at around 89700 rpm with steam inlet valve full  open.
Thereafter the speed of the governor can be {further
incre l by pneumatic signal , however it was not
passibie to incresse the speed by manual knob and it
used to increaszed without achieving a steady state.

Fi/s.1MO Delaval expert at site, HMHr.lenlea advised
that governor il pre we is high (140 psi) which
should be 100 psi maximum. This pressure should hbe
contralled by a control valve which should be 1ocatod
Just before the hydraulic accumalator and should
maintained the required +Flow and reguired pil
pressuwre of the governring cil. He advised IFFCO to
procure such control valve and install the same.

Also the increase in speed at no load operation
demands  +for checking the steam control valve or its
by-pass valve of 103- JET {for any passing.

he pilot valve setting of TM governocr also should be
checked on next opportunity to ensure ite propeec

opzration.

REFRIGERATION COMPRESSOR TRAIN 105-JT/105-JR/105-JLP =

REFRIGERATION COMPRESSOR DRIVE TUBRINE - 105 H

Twrbine was overhauled as preventive measure. Following
Jobs were carried out.
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 The ?ﬁ%ﬁé“§- ‘
good condition.

03) Rotor and diaphragmm wWere thnra
blasting

04) The condition of Jjournal bearinsﬂaaéfﬁ{
were found okay. Sh il

0%)  The turbine was assembled with
components. :

0&) Final clearance

Journal bearing (Bovernor side) - 0.0
Journal bearing (coupling side ) - 0.0
Axial thrust b @{

07) A1l the oil lines and orificzrs
cleaned :

o Of)  Dverspeed trip done at 7705 rpm on 8
| MNote: - Fleas® refer attached shest at'ﬁa
running clearance . ' i

02)

The gear box was ovarhaulsad
Following jobs were carried out.

01) Bearings were inspected & found nkay,
the clearances found. i

Finion

Baar

Axial thrust pinion
Axial thrust gear

Gear and pinion condition
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03y REFRIGERATION COMPRESSOR LF CASE (105—-JLF) =

The problem of oil carry over through mechanical seals was
7 persisting. It was confirmod that the oil carry out was

due to mechanical seal of LF case only. Hence it was

decided to inspect the mechanical seal of 105-JLF cases,

The compressor LP case was dismentlied & following jobs
were carried out.

1) The condition of Rotor was found okay

a2} rnal bhearings & thrust bearings ware  found
03y Eoth the mechanical seals were found to be in  good

5
condition, however tnc re was a physical esvidence
indicative of il passing through iniet end seal in
particul ar.

EHoth the carbon faces were properly lapped and
assembled the old seal with new rubber componsnts. As
per IMO Delaval Engr. the inlet end seal was |oaded
slightiy mors compared to discharge end szal .

04) The complete seal system was reviewed and studied in
detail. It was traced out that there was no hole for
Buffergas inlet in top casing half (towards turbine
side) . Hence thz reguired Hole was deilled for  entry
of buffergas.

05) Cieaning of the seal il traps was carried out and
proper adjustment was dons.

the buffer gas lines and oil jines wWere
thoroughly cleanesd.

07y Finally the assembly of LF case was done and seal
Tealk test with I.6.was carried cut and found to ba
olay.

Q53 Final clzarancs

Journal bearing (GB side ) — Q.007"
Journal bearing {(turbine side) — Q.0o3"
Axzial thrust s B e

Note = P

i =2 refer attached sheot at page A-59 (i)  foe
running ciea =

TR

7 01 0201 EFW PUMP (104-J) AND ELLIOT TURBINE (104-JT) :

(01 108-3 =
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0i1 filter cleaned

L.0.coolers and Mech.seal ¢

Final clearances {ound were ac fol
= Journal bearing {coupling side ?
=  Journal bearing (thrust side i-Q}
= Axial thrust - 0.012¢ | .
Following preventive maintenance Jﬁbﬁ.;i

01) Both journal bearings and thrust b
and found okay

02) 0il sump was cleaned and fresh oil ©
Cieaned L.0.filters and L.D.conlers
Woodward governer oil {lushed
Final clearance

= Journal bearing (coupling sic

= Journal bearing {(governor er

- Axial thrust - 0.010"

3

01 02 01




UNIT

e

JOB CODE

(4]

JO0B DESCRIPTION

03 il filter clzaned
04y Lubucoolers and Mech.seal coolers were cleaned
0%)  Final clearances found were as follows
Journal bearings {(coupling side ) -~ 0.007"
Jowrnal bearing (Thrust side ) — 0.007Y
Fxial thrust — 0.014"

O&) Coupl ing was checked and regreasing done.

104-JAT (TERRY TURBINE 3}

Foliowing preventive maintenance Jobs were carried out.

01 EBoth journal bearings and thrust bearing were
checked and found okav.

02) 0i1 sump was cleaned and fresh oil charged

0F) Cleaned L.O0.filters & L.0.coolers

O4) Woodward governor oil flushed

025 Final clesarances
Journal bearing {(coupling end } = 0.005"
Journal bearing {Governer end J — 0O007Y
gxial thrust - 0.0192"

MEA PUMP TURBINES OVERHAULING — 107-JT &% 107-JAT =

MURREY TURBINE (i07-JT) FOR MEA FUMP :

The turbing was overhaulsd as a preventive maintenance.

Following Jjobs were carried out.

017 Turbine was dismentled

0O2) Rotor was found okay however some silica deposition

wazs noticed on the wheesls. Hoence the rotor
thoroughly cleaned by =and blasting.

03) Nozzle +Fixing & nos of bolts were found broken.
same were replaced by new one.

04) Thinning was observed on the biadez of all
diaphragms. Internal threads were found damaged

bottom half diapheagms to which top half of diaphragm

i being fastned.
A-H1




CUNIT

01

JOE CODE

03 01 10 FAN TRAIN (101-BJT/BIR/BJ)

JOB DESCRIFPTION

0%5)  All the diaphragms were cleaned by sand blasting.

0é) A1l the sealing carbon rings were replaced by new
one .

07y 0i1 pump and its coupling set was replaced by new
OnNe .

08 Final cliearances.
- Put bpard bearing - 0.006"
-~ In bhoard bearing == Uy RO
fAxial thrust sagl © 5 2 S S

0%) After assembly overspeed trip done at 4250 rpm, on
8.10.93.

(02) ELLIOT TURBINE FOR MEA PUMP (107-JAT) :

The twrbine was taken for overhauling as preventive
maintsnance. Folliowing Jjobs were carried out.

o) Turbine was dismentled

02) Rotor was found okay and the same was cleaned
manual ivy.

carbon rings were reused

¢4)  Doth the journal bearings were replaced by new one

uf L

C e

5y Final clearances

- Jowrnal bearing {out board) - 0.011"
Journal bearing (Inboard ) - Qi T
= Axial thrust e B

01) 2004-3 Pump changed with spare one due to high vibra-—
tion in existing pump.

02 109-3 , 110-J and 113-J were decoupled for motor over
----- hauling and realigned and coupled after mot o

replacement .

Following preventive maintenance Jjobs were cartisd ocut.

f-62




{02)
2
'_=P.
(O

0&)
07)
0R)

Q1) Gear box was opened

02) Bear condition was found okay :

03) A1l the bearing condition were found

G4) 011 filters were cleaned

%) Fresh o0il was charged in gear box

G6r L.0.conlers were cleaned

07) Following were the journal bearing

Turbine side

PR S 0.007% to 0.008"
Gear ; 00065

EAN =

©1) Both the jouwrnal bearings were
okay .

02) C.W.jacket area of journal bearing
cleanesd.

©03) Rubber pad of outbnapﬁ Jﬂﬁrﬂﬂér

Jmﬁrnal hearangﬁ were f
LO coniers were cleaned -
Woodward governor oil was flushed
Final clearance

- [Carbon seats 0.0037

= Jouwrnal Brg. (coupling side) - O.
—  Journal brg. {(governor side) - 0.011
= | Thieast = 8013" 2

Overspeed trip was done at 4300 rpm

replaced by new ocne. e

0il mf huth thﬁ bear:



UNIT
J08 CODE
5% | 13 0]
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Q1 13 Q2

s 1s B 2 ity er N g Uiy O B R

JOE DESCRIFTION

HEAT EXCHANGER REFLACEMENT JOBS =

Following heat exhangers/vessels were replaced by new one.

1) MEA Vapouriser - 113-C shell

?) HMEA solution coolers - 108-C24, C2B - 2 N

3)  MEA solution exchangsr 109-Cl1A, 028 - 2 Nos«
4) Synthesis gas compressor after cooler - 12

In Existing Syn.gas after cooler (124-0) several tubes
were plugged due to damage of tubes because of vippration
and corrosion. To minimise this vibration and arresting
corrosion it, following modifications were carried out
while procuring new after cooler from M/s.Bodred & Boyce 4
Fiombay .

a) The straight lTength up to tangent Tine of tube
bundle has besn extended from 3052.8 mm to 3400 mm

P Tm arcommodate additional length of tubes the
shell length has also been increassd from a788 mm
e 4131 mm.

) Material of construction for tubes, lTongitudinal
batfle, cross baffle, Tie rods & nuts spacer
tubes have been changed from C.5 to 88 304
composition.

)] Design of cross baffle has besn changed from single
zmgmented to doublie seamzsnted type with proper
sealing strips on sach cross baffle.

@) The spacing of cross baffles have been changed
from 476.25 mm to 390 mm.

REFAIR ON HEAT EXCHANGER=

1y 129-3C & 130-JC Air compressor interstage coolers

Finned tube bundie were pulled out and chemical
cleaning was carried out to clear the choked fins for
improving ite efficiency. Coolers were boxed up with
row sealing strips.

23 105 CB gland leakage

Eomttom channel cover was removed and gasket was
roplaced by new one.Gland re-packed then hydrotested
at 3% kf/fcmds

A- 64




manufactuﬁad hy ”/Q.LT“”

Dharing visual 1n3§ﬁet1ﬂn lﬁakaym

channel covers were boxed up with new

G1 13 03 Foliowing conlers were cleaned by rod pocki
wator flushing.

1) BFW pumps 104-1/3A /7 JAT — 4 Nos
2y o ID fan 101-BI/BIT - 3 Nos

3) HWEA Turbine 107-J7 — 1 No

4)  EFW pumps 104-J/JA seal coolers -~ 4'&&5 7
=y 170-3/JA8 seal caolers — 2 Nas =

01 15 01
a) Open inspection was carried out on EFL@?
S b) Hydrotest of G1-1632 was carried out
s ) Hydrotest of GT-1631 was carrizad out

% d) Hydrotest pressure of GT-14632 14.0 Ka,
8r-1631 = 130

=) RV'e BT- 1432 were tested at 12.5 kgﬁwﬁﬂ

However middlie and 5auth zide RV's ﬁgrev
per our reguirement. However drum press

Middie

8 P B

1} Mow voke
- 2) New lock bolt
3) New washer fur'sﬁrang



>

Gouth 111.0
SBuperheater 110.0
01 16 Of 3

1) 102-1 L.O.pipe and auxiliary boiler
ware cleanesd.

2) Following strainers of C.W.were algé
a) 104-37JA C.W.ini=t line
by 101-BJ C.W.inlet line
c) 107-3 C.W.inl=t Tine

01 17 01

G4

05

7

08

Middle

pperable and gland repackad.

Steam to NG coil - valve repla;ad_w ﬁ
5.W.globe valve.

SP-75 ﬁnuf%ing steam valve replaced
# 5.W.globe valve.

FIC-5 Vent snuffing steam to SF-71 v
now one 2% x 800 # S5.W.globe valve.

10? JAT bypasé valve replaced by 1
1500 # 5.W.giobe valve

38 ata steam - It fan turb-ineﬁ*sﬁ%
was ra-packed. ki

NG coil outlet to FRC-2 B8 T
gland was repacked. :

TRC-12 drain valve replaced by
S.W.gate valve -

~ Steam drum szmt"
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17
18
19

¥
,f> B

@1 17 02

openad inspected and found

FIE-!? draxﬂ va?ve aﬁﬁnﬂt

IDG—B Jacket water flushing 119&
2,5,6 and 8 were made operable.

Irrain wvalve of LA-119 level switc
trol made operable.

Biow down valves which were pauﬁ E
repaired by opening the bonnet , 13 1G
seating surface by making
arrangemant . No.of valve reconditioned

103 JAT steam inlet valve bonnet lTeak
was repaired by replacing the bonnet

108-F level troll bottom drain valve gl
packad. 32

Replaced passing upstream biock valve
(172~F blanketing 1inz) by 3/4" » 800 #:

C.W.jump over vaive (MOV) near [.D.Fan
operate. Dismentlsd the valve and
operable. 3

HT1S oxidation water znlet valve was
overhaul ing. »

121-3A suction check valve was mpaﬁgﬁ
found okay.

1013 discharge 1ine check valve
was inspected and found okay

10:3-3 cjeck valve between HP |



01 17 03 Following RV’'s were removed .,
and installed back in its position.

1) RV-BFW 1 (BFW coil for offsites)
Replacod by spare onz

2) RV-107-F (1) primary Amm — separator
poping pressure — 270 PSI
rest pressure - 240 PEI

3}y RVY~-101-J Air compressor discharge
popping pressure - 930 FPEI
rest pragsure — 470 PSI

4) RV-103-JAT (1) 103- JAT exchaust (Rﬂfthﬁ
(2) 103 JAT sxchaust (sﬂuhﬁi

Foping pressure -~ 48.0 kg/cmZ -
Reset pressurz —~ 43.5 kg/cmi

: %) RV--103- JAT sentinal
N poping pressure - 43.0 kg/cm2
x reset pressure — 38.6 kg/cm?

&) RV-B0 off gazes commpreassor
Test preswre - 75 FEI
Reset pressure - &4 PGI

o1 19 OF

01 10&6-F, 107-F, 109-F,110-F,111-F ,112-F
opened for 1nspect15m and baxeﬂ ua
inspection with new gaskets.

02 R-1 & R-2 manholes and hand hols
catalyst unloading. Repaired the
screen  and boxed up manhole aﬁﬁ
1nad1ng the catalyst. ]

iﬂﬁwJAT ejector elbow leak was &



e

=

01 20 01

enumerated in tﬂgpect;ﬁnl eport
waﬁ observed batweﬁn 1??& anﬁ

Ne1d1ng. The preheatlng was émne fram
burners and temperature of 123 o T was
welding was done by E-7018~1 electrode
temporature of 225 o C was maintainasd. 2
doen up of 300 - 350 o C with a soaking per

M/s.1TW Signode representative was callisd
application of their appropriate product.
advise Titanium putty was applied on t 2 sl
plate on complete periphery tray to
through those area.

Complete area below ZOth tray and p&rtiaF“

i%th and 20 th tray was coated first by

asteel Tiquid "B and than by applied brusk

avoid further corrosion.

Gty used - Titanium putty = & Eg
Plastic zteel liquid "B" - 4 Kg

EBrushable ceramic - & Ka

matorial since mxlthng C S*mata;
corroded. ol

02 108-C C.W.line. Clamp provided on
lins was removed. 500 om T=ngth o
replaced by fabricated S8 304 pigﬂ



. In

poniedilphini S

omut. Tube bundlie and cﬁaﬁﬂr :
Hydrotest was also carrisd as

1y i08-CiAa , 108 CIR
No.of tube - 1415 Nos aach
Hydrotest - Tube side - 8.0 Kg/c
Shell side -~ 8.0 Kg/cm2

2)  109-C2B, 109-C2B
Ho.of tubes — 1150 tubes each ;
Hydrotest - Tube side - 46.0 kKg/
Shell side — B.O Kg

3y 1i4-4
No.of tubes - 300
Hydrotest — Tube side

4) 115-C Methanator effluent cooler
No.of tubzs - 649 "U" - Hydrotest
- wmhell side 15.8 kg/

Following  heat michanger  channel
interconnecting pipings were op '
after hydrojetting from tube side.
hydrotested after assembly.

I3 - 11a-
No.of tubes 0
tHydrotest - tube side = 14.5 ka/c

2) 127-CA/CB (2 Nos)
No. of tubes — 3100 =
Hydrotest - shell side ~ 31.5

3 Inter/ after condenser of &ﬁ
No.hydrotest '

4) Inter/after canﬁenser of 1
Nﬂ.hyﬂr@taﬂt -



Surface condensers —
No.of tubes — 4470
Mo hydrotest

10) Syn.gas compressor interstage ©
No.of tubes - 300 "U" e
Hydrotest pressure - 15.8 kg/cm2

i1 a) Lube oil cooler of air compre
"b) Lube oil cooler of Syn.gas co
c) Lube il coolor of NG Compr

o1 31 02  PAL : ]

Fainting of all available equipment and p ¥V‘
cut inciuding the following.

1) Convertor 105-D
2) Primary Reformzer - 101--D
3} Ehaust piping of 101-J etc.
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INSPECTION JOBS
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JOB CODE JO0B DESCRIFTION

01 41 OO INTRODUCTION =

ring Revamp-

iI PFlant Shutdown,the following major Jabs
bepen planned in Ammonia Piant. The NECEsSSaryY
~tivities have been carried out for these
Jobs. The detaiis of majar Jjobs undertakon are as

=

ction ar

m

o1
o B S O L

Frimary Reformer Furnace{(lOl-B)

B} Converter Retrofit (10510
2} Replacement and modification of pipeline loops
[} Vessel Inspection Jobs
E) Inspection of rotating equipments
Fi1 Miscellanecus Jjobs.
o ) Thickness measurement of various pipelines in Ammonia plant.

activities which have been carried
IT Plant Shutdown are as under.

letails of

out during this

01 41 O Revamp—11 of Primary Reformer Furnace:

{1} Pre-Shutdown inspection activities:

{(a} HARF ASSEMBLY =

{in receipt of the harp segments,Visual Inspection of
catalyst and riser tubes assembliss including bottom
headerr and their weld Joints was carried oG
[lefective waeld Jopints and damages to catalyst
tubes,ricer  tubes, bottom header and ite bevel end
etc. were repaired in pressnce of representative  of
M/8 S&[ Germany in July,*93.The following bent tubes
i.e.nine nos. of catalyst tubes and one no. of riser
tube and one no. of catalyst tube having deep scoring
wers replaced by new spare tubos.letailed report of
repairs carried out has been prepared.
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JOB CO0E JOE DESCRIFTION 2

(b} INLET MANIFOLD =

A11 the 16 nos. of Inlet manifold segments were
s visually checked and wall thickness was measurd. by
ultrasonic thickness tester.ln general the overall
rondition of all the manifold segments were found o
be in good condition,however rubbing marks and
scoring marks werg noticaed in the ocuter surtfacs on
some of the manifold segments. Two manid{old segments
ware  welded togsther and made totally eight  Iniat
manifoid headers out of 14 nos. of segnents.ldelid
joint of all the manifold headsrs wers inspected by
T, followed by radiography. These weld joints were

stress relisved as per standard practice and  again
inspected the weld Joints by MPT after streans
relisving

(c) PIGTAIL TUBES =

ATT1 the 347 nos. (336 nos forr installation and 06 rnos
sparz) of pigtail tubes were visually inspected and
measwed  the wall thickness by ultrasonic thickness
tester .The overall condition of all the pigtail
tubes were visually found to be good condition  and
the thickness observed at bend locations was  varying
between 2Z.8&4mm to 3.1%9mm and on straight portion

thickness was varying betwesn 3.07mm &0 3. 38mm
- 3 against designed value of 2.87 mm.
{d} SFRING HAKNGERS =
A1l the spring hangers of primary reformer catalyst
tubes i.0. 16 nos.of single tube spring supports  and
160 nos.of double tube spring supports were visusaily
inspectzd and taken for load and travel test ocn test
=iand for medgsuwremsnt of spring constant and
calibration of scale readings at varios loads have
been carried out.
(2} SHUTDOWWN ACTIVITIES @
{(a} RADIANT GSECTION =
Each harp azsenbly Was inspected for the
followings @
{1} Root weliding of botton header (ocutlet manidioid)
Joint was . .testod and final welding was
Radiographed after DFT.
A” 3 (2) Bottom drain pipe weldjoint was inspocted by DT

and Radiography .

{(3) Thermowell pipe weldjoint was inspected by DPT.

A7
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SJO0B CODE AR DESCRIFTION

(4) Drain pip2 cuter sleeve weldioint was inspected
by DIFPT.

(") Irain valve weldijoint was inspected by DPT.
I

{(4) Root welding of rizer weldjoint was inspected by
OFT and finalwelding was radiographed after DFT.

The above inspection activities were carriedout +for
all the eight harp segment.

Tha table 1 at page A-74 (i) shows the ftiller wire /£
electrode which were used for different weldjoints in
the reformar harp assesably.

(b PENT HOUSE :

(1) The root welding and final welding of all F3&
s were inspected by DFT.

{2y Weldjoints of the Naphtha valves which have bDeen
replaced was inspzcted by LFT.

(c) WELDER BGUALIFICATION TEST

Welder gualification test of 24 Nos. of welders including
. - welders invited from M/8. Madras Fertilissr Ltd Madeas,
M/8. Spic, Bombay and M/8. Kribhco, Surat was taken o
check the capability to produce sound welding during
) Il as per WPES suggested by M/5. Eellogg, USA
Gzrmany .

o1 41 02  {B) CONVECTION COILS :

During this revamp- I1 shutdown two coils in HT-convection
ronz were replaced by new one i.2. (1) Mixed fesd pre—heat
coil and (2)HT-superheater coil .

in L T-convection zone one additionai BFW coil wWans
installed. A1l these new coils are supplied by M/8. L & T
Fombay. Following inspection activities were carriedcut an
these three coils.

FRE-SHUTDOWN ACTIVITIES

{1 BFW Coil :

Fabrication of the coil was dong by M/8 ECC Hazirsa
work of L % T.5tage inspction was carrisdout as
? il foliows:

(i) Routine inspection activities 1ike raw material
ingpaction,welder qualifiction tests, welding
inspection (23 o e were performod by third
party inspection agencyof viz.565(India) Ltd.

AT 4
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OL UNIT 5
I ABLE-T
WELDING DETATLS QF PRIMACY. PEFOIHEDR HAWLS:
SL.. SECTION HMATERIAL ELECTROPI HEAT TRT,
A NRO. ROOT WL our PREUHEAT - G.R.
i - g T:; - — —— e —— o~ — . — . ———— 1 — —a
f . : 3
t “1. ‘Qutlet Manlfcld R R G-48Ly  EF- HiCrCoHo-1 El- HiCrCoMa-1 KT Hone
v to Qutlet Hanifold . GTAW GTAW
(Butt Weld)
2. Riser Tube to top G-4852 SP-564 FR- NiCrCoMo-1 ER- Ni1CrCoMo-1 RT Hone
Piece(RF-10) Mend )
3. Drain Pipe Plece SB-407 SB-407 ER- NiCrCoMo-1 EK- NiCrCeMo-1 KT None
to Drain Pipe .
(Butt Weld)
4. Thermowell Pipe SP-407 SB-407 . ER- HiCrCoMo-1 " Ek- HICrCoHo- 1 ET Hone
plece to thermowell
plpe(Butt Weld)
5. Outlet Manifold te G-44059 fe=20 ER-NiCr-3 ER NiCer-23 I Hone
' Guide Pipe(Fillet Weld) TP-310 GTAW GTAW ;
+ 6. Inlet Hanifold to A-33h A-335 Er-80G-R2 E-0018-B2L Yers Yes
Inlet Hanifeld Gr P-11 Gr P-11 GTAW SHAW
(Butt HWeld)
7. Pilg tail to Catalyst A-215 A--182 -Er-80S8-B2 E-8018-R2L° KT Hone
Tubz Sockolet(Fillet Gr P-11 Gr F-11 :
Held) -
8. Plg Tail to'Inl=st A-33% A-182 Er-805-E2 - E-8018-B2L -I\'T Hone
Header Sockelet qr P-11 Gr F-11
: (Fillet Weld)
9 ! x .y

neer

Dicnes

Dane

Done

e

Lioaner

Doy

Iroayes

}_J
f_)
(e

HIVT. KXAM.

HI"T  HADJOSA

[reriey
(After

Done

Dene

Dene

[one
Sit)

NPHY




{ii)
tiii)

{iwv)

(23}

Fahrication was not done as per
mirror image of tube layout by
Hazrira which was further rectif
the header cap and spool  pi
after consultation of IFFCO and
HoR A,

A1l the radiographs were reviewsd
addition to review by the ins

Hydrotest with DM water was done
works and was witnessed by IFFS@.

tne no. lug of last intermediate
{(counting from header side)
defective.Coldshut = cracks
repaired. Final dye-penstrant tes
defect on outer periphery of the lu
crack /coldshut on inner surf: ;
couldnot be attended. M/8 ECC, L ﬁw
one sot of fixture suitable f
coil by fitting at this Tug’‘s 1

Raw material inspection , wel
test etc. were carried out b
an inspection agency appointe

180 degree return bend of size
thick # 177 c/c wersa found t
Temer than specified 8 mm
bends. M/S ECC, L & T repl
repaired one more bend
thickness 6.39 mm and 5.98
Df 37 hanﬂs aaked fmr -

Al
Bmiw ms;zat;w ‘I‘ 1

—rietgBy IS N e SN s I T e e
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JUOEB CODE

01 41 03

JOF DESCRIFPTION

AMMONIA SYNTHESIS CONVERTER RETROFIT =

The following inspection activities were performed during
converter retrofit.

(a) PRESHUTDOWN ACTIVITIES :

Cualification test of welders offered by the contractor
M/= Cedco were conducted on s.s. pipes and plates 1in
various positions. Test pieces were cut and fracture test
were performed on fillet weld/lap weld test pieces. Total
i6 nos. of welders were offered for gqualification test by
the contractor out of this seven welders were gualified
Feur hoth TIG and SMAW weliding and three welders were
gqualified for only SMAW for the converter retrofit Jjob.

(b} SHUTDOWN ACTIVITIES @

ring plant shutdown, the following activities were
performod .

(1) FGrinding of 122-C tube bundle to 105-0 was carried
otk JExtent of grinding was monitored by Dye Fenetrant
Testing 1o avoid excessive grinding which ogtherwise

may causez demage toldS -0 resting surtace.
{2} EBEoth the 1lifting Tugs of 122-C tube bundie were

D.P.Tested at their root welds before l1ifting.

{3) Removal of nitriding Tayer was performed in all  the
bads where welding was required to be done dus o
modification. Complete removal of nitriding lTayer was
ensured with the heip of 10 %2 HNO solution.This was

3
(8
foliowed by heating the ground area to 500 T +fGr
dehydrogenation.

{4} A1l the new weld joints were tested by dye penetrant

examination.

(5 Al the existing Jjoints of quench ling, Start  Wup
1ing, 122C tube bundle waldjoints—~3 npos..socket
weld  Jjoints of thermowells,edge preparation of
gquench pipe nozles etc. were chacked by D.F.Test

{&) HMagnetic particles testing and D.P.test of 122-C
shell (Top dome cover)mulitilayer plates fillet welds
was carried out. Cracks were obhserved at. filtet
waelds A & B (as revealsd in past) and also  in
fillet weld- ‘X’above the fiange Crack length of all
the Ffillet wolds were repaired by grinding and
welding .D.P.Test {followsd by magnetic particlies
tast were carrisdout  on repaired arsas. bo  defect
obhserved .

=764




Motallographic sxamination

end of 122-C tube bundie
different locaticons and also
LOS-D to 123-Ci{Removed |
sgparate report has been prepared

Magnetic particle testing of
circumferential filiet wal
and circumferential seam C  and

‘ i
shell assembly was carriedout . .Def
were marked {for repairs on 1G
shell fillet welds. No defec

1050 shell circumferential sea

Uiterazonic thickness measuremsnt

for foliowing pipings 'Eﬂﬂ_; %

Converter .

(1Y &6-35-12" (23 8623~ 12"

8629 -4% {5) S56-12-14" (&) 66
10"  (8) B6+-18-14" (9 G626
11} S6-25-8* (12 G6-28-#"73

S6-15- 19" (15) B86-22-12" {(1&) S&
AL=1g%, :

flsn thickness measurement was |

(1) 122-C Dome Upper portion
(2) Thermowsll pipe B-T =
(3) 105-0 Innedr Shell (Basket
(4) 1282-C Exchanger.

Thickness observed on al
was within the acceptabl

Ultrasonic flaw detec
carriedout for the
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TGE COnE JOB DESCRIPTION

The condition of all the pipeline weld Joints
scanned by the party were found to be free from
£ service defects.

A detailed report was also prepared indicating
the details on Various inspaction WO

rriedout  inside the Converter for future
reference and records.

51 41 04  REFLACEMENT OF PIPELINE LOOPS IN AMMONIA PLANT:

(a) t.ight pipeline lpops({details at Annex—1) werea
replaced with new pipings having better material of
construction for increasing the reliability of
ammonia plant. Be{ore pre-fabrication of piping,the
contractor weliders were gualified for welding alloy
wteel pipings i:ia A33%,plland p2Z material and also
for weiding ss-304 matorial .

The root run of all the weld joints were inspected by
OPT and the Final welds were checked by DPT and
radiography .The alloy steel pipe weld Jjoints were
stress relisved wherever necessary as  per  standard
practice. Detailis of eight pipeline Toops which uwere
replaced is mentioned in the Annexure 1.

{b} Hepilacemsnt af HIE to 03¢ pisig L done
departmently.IFF test of bevel ends and root run  and
final weld Jjoints were performed.Radicgraphy of final
welds before stress relieving was done. The detailed
sketch has bgen preparsed.

(c) Hodification in Natural gas piping at metering
station and also fabrication of new E.6.1inEs wWas
undertaken through contractors by CPIG. DP test of
weld jointes and radiography (10 % for 150# piping and
LOOY for 300# and above ) were carriedout. Joints To
he repaired were marked and informed to CRIE
Engineers for attending.

Gt 4105 Vessel Inspection Jobs :
ial 101i-E CO2 ABSORBER:

The vesse]l was offered for internal inspectien after
removal of single tray segments on either side (i.e.
East and West side) of all trays. The folllowings are

the obzervations of visual inspection:

Yol {1} In general the shell has assumed grayish black
colouration.

(2 The condition of demister pad and its hoiding
supports were found to be good.

A-T78




(3
(&
(73
-
,-"
(&)

trayrsupﬁapts'¥ifﬁaﬁ

surface which were covered

The arszas of weld joint

previous shutdown were thorou
Was found that HM-seal as
different locations. Thesa

new M-seal was applied after ci

The sxtent of erosion / pit
surface and weld joints was
after - 1Gth tray towards bottom
shell surface and the fillet
supporting clits wers ob
considerable pitting and ero
wall thickness reduction of ﬁhﬁki
2 . Omm apprmximataly. -

Balow 19th  and  26th 1
erosion/pittings was observed
internal surface  and metal wa

about 2.0 fect wide and 2.5 feet
19th and Z0th tray resuliting in w
reduction of about 7.00 mm

Thickness measurement was care
this Tocation and it was observed as
zast side against the dessigned va
mm {thickness reduction of 7.24n

Simiiarly below 20Gth tray severe
was  ohserved on shell inter
spven locations with different
fig.2) The thicness measurement
at these areas and _
observed at one erroded location
against designed value ¢
{i.e.thickness reduction of

It was decided to repair
shell  internal below 1?2
welding. Accordingly, a
cmaultatimns withfﬂaﬁ



{3

{4)

()

{5)

(7}

228 T

and temprature maésuﬁaﬁ aﬂ

Weld using E.7018-1 electrodes
stringsr beads maxd.
5 |

Inter pass layers cleaned with wire
grinding. :

Continuous welding is preferable bw '
preheat temp.at all the time. S

for 3 hours m1n1mum.

Finally,smoothly grind the weld area ant
cr MRFI and measure hardness of weld d

The above procedure was adopted for
welding at eroded arza below 19th and 26t
complietion of welding on  each pot
zpots were repaired) ;post hezating
special gas torch and LPG cylinder.
done from outside of shell . After ini
inside surface temp. 300 teo 3850

maintained for three hrs.Then stopped
covered the outersurface with a
repair weldings were cleaned and chsc
found to be defect free.Hardness m
carriadout on builtup area,HAZ anﬁ .ﬁﬁ“
atter post heating. S E

The foliowing are the readings.

£

Hardness on weld deposit- 161
Hardness on Heat Affected Zone—
lardness on sound portion of p
163 BHN. BT

Wby #
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(1) Wire mesh grid to support moiecular sieves of the top
compartment were found to have got slightiy torned
out / damaged at many scattered places.

(2} The s=sheill had assumed brownish colouwration with the
«light rusting on the surface.

(3) Minor damage wats also obssrved on  the grids
supporting alumina balls in bottom compartment .

{43 Ul trasonic  thickness measurement was carrisd oub
which revealed min. thickness of the shell as

94.5 mm in bottom and teop cempartment.

[ci DRYING VESSEL (RZ) IN PER UNIT :

(1) The shell was found to have slight rusting on the
surface with brownish colpuration in top and
Bhottom compartments.

{2} PMolecular sigve supporting grid wiremesh WasS
found damaged on south side.

{73y Alumina ball supporting grid wiremesh of bottom

compartment WAS found torned out at thres

Iocations.

(4) Ultrasonic thickness measurement of bottom and top
compartment shellwas done.

[CdJLETDOWN DRUM,107-F =

Viasual inspection, ultrasonic thickness measurement
magnetic particie testi of weld joints were carrcied out
from inside of the vessel JFollowing are the observations.

(1) Minor pittings wers cbserved particulariy on the
bottom hali of the shell.

(7} A11 the weldjoints were visually inspected foliowsd

by magnetic particles testing except for manhole
nozzle weld and north dished end 4 whore dye
penetirant testing was carriedout , No defect was

obsorved .
(1) Overail condition of the vessel was found to be good .

(4) Ultrasonic thickness measurement of the shell and
dished ends was carriedout.letailed report has been
praparad.
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[eIFIRST STAGE REFRIGERANT FLASH DRUM ,110-F i

Visual inspection,magnetic particle testing of weldjoints
and ultrasonic thicknass measurements weere performed  from
inside .The following are the observations:

was Found to be brownish black i

) Hard thick millscales were observed on dished ends.

31} ihe demisterpad was Ffound to be intact in position
without any damage.

{4y A1l the weldjoints were found to be in gcopod condition
in visual inspection. No defzcts were revealed during
I of all the weldijoints performed after buffing of
weld seams.
(5 U*+Pﬂfﬁnit thickness measuwremant of the shell arid
d%“h d ends was carriedout. Detailsd esport has  been

condition of the vessel was found to be good.

LfIAMMONIA SEPARATOR,106-F =

sual inspection,magnstic particle testing of weidioints
argd ultrasonic thickness measuremsnts were performed from
autside .The following are the cbservations:

(1) Condition of demister pad was found satisfactory.

{2} DBus to wvaricus +ittings insids the viesse] likes
demisterpads, impingsmaent baffels, ga au ) etc,
hidden portions of the weld Joints could not be
inspected. A171 exposed weldjoints were tested by HFI
and no defect was found.

i

(3) Wirasonic thickness measurement of the shell was
caririedout .

Netailed report hie

besn prepared.

LglSECOND STAGE REFRIGERANT FLASH DRUM.111-F

Visual inspection,magnetic particie testing of weldjoints
and ultrasonic thickness measurements were performed from
inside.The folliowing are the findings:

(1) The shell has assumpd brownish bhlack colouration in
genoral .

(2) Hiliscales were observed on both the dished ends.

A-B2
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(B TEpndition of demisterpad assembly was found to be

satifactory. No damages were observed.

.~A

g (4 Overall condition of all weldjoints were found to be
satisfactory by visual inspection. Magnetic particle
tast was performed on all welds.No defects were
obhserved.

(%)} The impingement plate of smast side nozzle was found
intact in position.

(&) Ul trasonic thickness measuremsont was carriedout .
Detailed report has besn prepaced.

LhITHIRD STAGE REFRIGERANT FLASH DRUM ,112-F =

Fimual inspection 4 magnetic particie testing of

weldjoints and wultrascnic thickness measuremnents  were

performed from inside. The following are the observations:

(i) The shell had assumed brownish biack in colouration .

{2} East side dished end had got minor scaling and miliscal &es al:

(.3} The impingement plate on first nozzle from eastside
was found detached from some places due to broken

% weld tacks with nozzie extension pipa.

{4 Thick corrasion scaling was cheerved on the outer
surface surrounding manway nozzle and on the dished
ernd where cold insulation was not existing.

{5 The overall condition of noszle walds & shell Joints
wan found satisfactory.MPFD did not reveal any dedfect.

() The condition of domisterpad was good.

{7y Lltrasonic thickness measurement ot shel 1 and
dishad end was carriedout. Detailed report has  been
prepared.,

Gl 41 O& Inszpection of Rotating Eguipments :

[al WVisual inspection,dye psnetrant test of blades and
Jowrnale thrust celiars and Gauss measurement of the
rotors of the following machings was undertaken.

(a) 101-IR Ogar box of Alr Compressor
; (h) 101--J7 Turbine of Air Compressor
r” Y {)y 103-JBT Turbine Rotor
{d) 105=IT7T Turbine Rotor.
Detailed reports on o measurensnts are attached
harewith .
A3




(i}
varluum JDbS.

(ii) DF Test after root run and f1nai i
radiography of both the Dished enc
joints of 174-F NG Comp.Suction

- performed.

(iid) 124-€ Synthesis Gas Compressor Af
replaced during the shutdown.Weld
Inlet and Outlet nozzles was carried
of prepared bevelied edges,root
followed by radiography was
nozzles to pipings weld joints.

(iv) Foot run and Final weld DFF test and
108-3 P Case Nizscharge weld
o performed. :

01 41 08

Ul trasonic thickness measurement of the cr
was carried cut. A detailed report has be
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DETAILS OF CRITICAL PIPE LINE LDOPS REPLACED IN AMMONIA PLMNAT

Qﬁ. LINE NUMBER DESCRIPTION OF LINE P1FE SIZE MATERIAL OF CONSTRUCTION -
o ;;5; ______ ;5 _______ chggULE OLD PIPE LINE NEW PIPE LINE
21 86~-1-309 105-D 114-C 12" X . 5CH=-30 (R2] A-33E-F .11
02 SE-33-350 105=0 ) B 14" X SCH-140 A=338 Pt A-33%5 S
23 S56-34-330 12080 1231 =£ 14" X SCH-120 A-33 GR.B A-333=F .11
4¢a) PRPGE-1B8~-12" 104- C 106-0 12* X BEI=30 A-335-P1 A-33%-P.11

(b} BEB-24=—1 0" e lE T 10" X SCH-3C A-53 GR.B = =uRIE=

(BRANCH LINE)

ol IR e et sl === SCHE e o 06" X SCH-40 A-335 P1 ===
(BRANCH LINE)

Ced). == — = - een bR ——— 02" X SEH-80 A—-53 GR peE b s
O
5(a) NE-9-3C0 MIXED FRIMARY 1200 X SER=1CH £-03 CR.B A=38%-P.11
FEED REF . ‘
FRE .KEAT 101-B
5 1
(b) NG -11A -150 —so— el 06" X BEMH=120 —== T == e T
TO

Ha—1 1H—=150

(c) A-22-5" -~ ---— DO --- 04" X SCH-100  =-=-- DO —- -- 0o --
(BRANCH LINE)

»(a) PG-12 A/B-14" 105-CA/CB 106-C 14" X SEH-30 A-53 GNR.B A—312 TP-301
¢pi RPE=26518" v se=ee BE === 18" X SCH-3u = i B0 === PO
e PB=Ld-ba" D1 e B0 === 16" X SCH 30 s e 0. 5 3 == R
(d) PE-34-4&" === === @6" X SCH-30 === Bl = == IE =
(e) PG-33 A/B-4" e S LA e e 04" X SCH-40 = AN == RS

7(a) MEA-1-3C0 10i-E 10GC2A/ 12" X 5EH-30 A §3 CGR.E A-312 TP-304

C2R
(b) MZA-4-A/B -250 P2 TR e 1ot X SEH -30 === HEE = == D@ ==
(c) MEA-3-1C0 S IR e 04" X SCH=40 e ) sy i{n) e
(d) HEA-2-100/80 o e B D Q&"/ 3" X SCH-40 -— DO —- == BEii=
(e) MEA-7C-80 e 11 1 E LR S 3" X SCH-40 === = = =SB ==
(BRANCH LINZ)
(f) RV-19-40 == 1 Bf === 1 1/2" X SCH-40 =- DO -- == R
B{a) PB-21-5C0 QLENCH 105-CA/CB 20" X SCH=-30 A-53 ER.E ~R=-312 IP-204
LINE
(b) PG—11A/B 400 s S = 146" X SCH-30 = = BN ==Ll =

A-B3Z
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DETAILS OF PIPELINE THICKNESS SURVEY 1IN AMMONIA PLANT DURING

SEPTEMBER—QCTOBER

(1993) REVAMP—I1 SHUTDOWN

6R LINKE CESCRIPTICHN CESIGN
0  HNUMBER THICKNESS
(MM)
1. MEA-6A-B" 105C1A TO 102 EA/B B.17
2. HEA-4B-B' 109C1B TO 102-EA/B 8.17
3. MEA-7-10 109C1A/B TO 102-EA/B ?.37
4. HEA-9A-8" 109C1A/B TO 102-CA 8.17
2. MEA-7B-8" 109C1A/B TO 102-tB 8.17
6. HEA—-10A-12" 102EA TO 109ClA 6.35
7. MEA-10B—-12" 10ZEB TO 109C1B &.33
8. HCA-11-14" 102EA/B TO 10?C1A/B 7.92
9. MEA-12A—-12" 10ZEA/B TO 109C1A 633
10. M:A-12B-12" 102EA/B TO 109CI1B 6.35
ii. MEA-19A/B-B" 107JA/B TO 101E 702
12. HEA-19C/D-8" 107JC/D TO 1615 7.02
1%; MEA- B—-12" 107JA/B TO 101E 8.38
i&5. HeA—20-12" 1073 TO 101E 8.38
15. MEA-21-12" 107JC/D TO 101E 8.28
i6. MLA-23-3" EEV-2 TU 10Z2-E 5.48
i7. MEA-26A-2.5" LCV-2 TO 10ZEA 5.198
i8. MEA-26B-2.5" LCV-2 TOD 102EB S.13
19. MEA-2BA/B-12" 10ZEA/B TO 10ZCA/B &.38
20. HEA-29A/B-12" 102EA/B TO 111CA/B 5.35
21 MEA-33A-16" 102EA TO REBOILERS 92
22. MEA-33B-1&" 102EB TO REBOILERS a2
;3. El=1=5"" 102-F 16 170-E 10.97

MEASURED MINI.REQD. X REDUCTICH
THR (HM THK .AS PER CAL .FROM
(MINI.) REL .CELL MINI.THK .
7.6 NA 70 %
8.3 HA =i
8.5 4.688 .3 %
8.3 3.92 =
8.6 3.92 S
6.3 3.0 o =i
6.5 3.0 il
7.3 3.0 7.8 %
6.6 3.0 ==
6.3 B.O e
2.8 MNA e
6.0 HA =
B.2 | 3.9 R
6.0 Fa 14.5 ¥
8.3 3.9 Faml 7
4.5 3.0 17 uSil
3D 3 <0 32.0 %
5.0 3.0 2.91 X
5.8 3.0 : 8.0 %
&.1 3.0 3.93 %
Pin 3.0 =—
8.3 3.0 ==
72 3.0 28 %




L UNIT

RDETAILS OF PIPELINE THICKNESS SURVEY IM AMHONIA PLANT DURINE‘

BEPTEMBER-OCTOBER (1993) REVAMP—I1I SBHUTDOWH

ER LINE DESCRIPTION LCESIGH MEASURED MINI .REQOD. X REDUCTICH
NO  HNUMBER THICKMESS  THK(MM)  THK.AS PER CAL .FROM
(MM) (MINI.)  REL.CELL MINI.THK .

24. PW-34-2.5% 106-J TOD 170-C 5.07 3.6 3.0 9.27 ¥
25. PW—17-4" 106-J TO 170-C 11.20 bt 3.0 41.07 %
26. PH-20-5" 104-E TO 107-J 10.97 15.3 3.0 -
27. PW-19-4" LC-3A TO 104E 11.00 10,2 ! 3.0 2 8.0 %
28. BO-10H-2* BLOWLCWN 11.07 10.8 3.5 2,43 %

BO-11H-2" LINES FROM

BO-12H-2" AUX . BOILER

BO-13AH-2"

DO-14H-2"
29. CO -1A-18" 102EA TO 110CA —  —11.10 9.7 3.0 12.6 %
eg. CO-1B-18" 10ZEB TO 11¢CB 11.10 10.2 3.0 Bl %
31. CO-15-25" 103F TO UREA PLANT 15.8 M.A. -
32. CO-4A-18" 11CCA TO 103F 12.50 9.5 3.0 24,0 %
33. CO-4B-18" 110CB TO 103F 12.50 9.9 3.0 20.8 %
24. CO-7-24" 110CA/B TO 100F 12.70 137 3.0 -
35. 56-6-12" 104F TO 103J 6.25 5.7 3.58 9.0 %
36. PG-10-18" 104D TO 10SCA/B 9.53 7.0 6.23 26.5 %
37. §88-18-14" 119C TO 106F 23.80 22.7 20.08 4.6 %
38. S6-23-12" 1050 TO 1210 25.30 23.4 19.55 906 %
37. §6-25-8" 105D TO 12iC 18.24 25.5 N.A. --
20. PE-14-16" 10ZF TO 10&C 12.70 9.5 5.32 25,2 X%
43. PG-15-14" 102F TO 101E 12.70 12.0 4.01 5.5 %
42. HE-9-8" STEAM LE1DGKN 23.C0 23.3° 18.75 -

LIN:.

©
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DETAILS OF PIPELINE THICKNESS BURVEY IN AMMONIA PLANT DURING

SEPTEMBER-OCTOBER (1993) REVAMP—I1 SHUTDOWN

8R LINE LESCRIPTICN LESIGN MEASURED MINI.REGD. % REDUCTION

NO NUMSER THICKNESS  THX(MM)  THK.AS PER CAL .FROM
(M) (MINI.)  REL.CELL MINI.TIK.

43, HS5-10-&6" STEAM LETDOWN 18.24 16.5 14.41 ey

LINE O

44, HS-11-6&" e 18.24 17.3 14.41 5015 %

A5 HE-12-6% . == {3 T 18.23 18.0 14.41 1.3 %

46, MS-12-8* ot S 15.06 13.4 5.95 15,00 %

&7 ME-1T-8" - - wewem Efjaaes oa 15.06 14.5 5.95 3.7 %

B8 MB-TR-@8 7 ki [0~ == 15.06 14.8 5.95 1.72°%

B9 MBS e o o T 21 .41 17.5 6.23 18.0 %

I
Q




- UNIT

PLANT TURNAROUND —

AMMONTIA

SEPT. — OCTOBER — 1993

12%

PLANT

-

CIVIL JOBS

i e i o e K W S D i s et Wb St I R g
- S0 CONE S0 DESCRIPTION
a1 51 01 AUXILARY BOILER
01 Dismantling damaged burner wall and blocks of Burner
number 2,3, & 4 and replacing with new burner bliocks
and Refractory work with insulating refractory and
brick inciuding shuttering.
02 Header Refractory Casting
03 East & West side Refractory patch work at 107  above
header height.
4 Targot wall fixing.
0% L.T. Zone i
Insulite refractory casting around support, Header
side wall floor with gunniting insulite - 9.
et ilome
R Refractory gunniting by Insulite - 9 on ceiling &and
coiumn of Transition arsa from Radiant to HT  lieader
sides and Bottom.
G& Haking 3 Nos of Baffie wall .
8 9 curbing (Nossing!) besides Cera Insuiation on
o HT & LT Zone common passage flooring done with
Insulite.
Dl 51 01 PRIMARY REFORMER =
Casting 146 Nos of Burner blocks for Auxilary boiler &0
Nos. of ceiiing burner, Primary reformer and 16 Nos for
Tunner burner.
0t 51 O3 MISC.WORK =
Excavation for opening underground cooling water pipe
line near 103-IC & 108-CA/B 3 Band +illing and re-conc-
s ” reting the same.
i Concrete fiooring near spare tube bundie waste heat boiler.

Heplacement of

A.C sheet & Ridgzs in pent houss.

a- B9
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FLANT TURNAROUND - SEPT. - OCTOBER -~ 1993 19F
AMMONIA - PLANT

ELECTRICAL JOBS

CARRIED OUT MAINTENANCE ON TRANSFORMER & =

3 and tightned the primary/secondary end
of the cables.
) value
naving
c silicagel in deshyrating breather .

d) Checked trip circuits and protection system of

Meas IR values of primary and sec condary windings
of the transformer.

CARRIED OUT FILTERATION OF OIL OF ABOVE TRANSFORMER

CARRIED OUT PREVENTIVE MAINTENANCE OF TMG MAKE
LT ACBS INSTALLED IN MCC - 5

Taced defective parts and worn out contacts.

Fe

Lubricated the mechanism.

Checked trip s of CB for uniform closing

and f'r'“—l"il g O

i

Checked contact pressure and adjusted as reguired.

PREVENTIVE MAINTENANCE CARRIED OUT ON MEC-S5, SA/SE @

mpartment and replacsd defsctive
'ug timers, elemex connectors, fuse

isoltators stc.

Cleaning and tightening of bus bars & cable connections.

Carried ocut modification of conterol wiring in fesder
14,15, 16,47 & 18,

s\]r;“
Overhauled the following motors

103=J, 110~-J, 113-J, 109-3 & 104307

L 7 A A ! g

-30

I,:




Checked terminal boxes of all mo
connections, burnt out cable 1=

01 61 0% FProvided connections to Vaccuum Blowers
machines, air Blowers in Ammonia plant.

01 &1 10 Provided floor Tight fittings, Halogen £i
iamps, welding gensrator connections in Re
and other piaces in Ammonia plant. ;

. 01 &1 11 Provided telephone connections and other
equipments in Converter, Reformer etc in
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FLANT TURNAROUND — SEFT. — OCTOBER 1973

AMHONIA PLANT

INSTRUMENT JORS

e

- - [E— e e A | [EOTRS - M R T e erets

J0B CODE JDB ﬁT%FRIFTIDN

0171 O3 (A) CONTROL ROOM INSTRUMENT JOBS:

SN FdI-S7 @ Mounting provision for digital indicator is
made at original pneumatic receiver gauge on panel.

02) Calibratsd Barks Dale receivers switches 1ike FA-81+
g82-83-84-89 and LA-129. Overhauled the multipoint
recorders TR-13 & TR 15.

03 LREA 2 Receiver controilier is cleansd and
cali }ratpd

-

=k : Overhauled the complete recorder. Some
components like siide wire, brush, selector switch
and alarm-trip mercury switches WErE giving
troubles. Replaced ail the above components by new
ones. Lalibrated the recorder, checked alafm HE
P i«
=~ 3%} By pass I & "FA-B3) : Provided both the
toggle switches on  front pansl  for operational
f“”ll??y as reguired by Sr. Manager{Prod)fmmonia FA-
£ for N.G. and FA-82 is for szteam flows.

switches (FAR-8I1

bl

(H

= ]

€53 Two units of J--type multipoint switches were
and defective. Replaced them by new units and

tham.

07)  FPanel checking/Cleaning @ Cleaned complietely all the
vib.monitor units of B/N panel of 101-J,100=-3 1031 &
105-J. Gimitarly all the instruments of FOR panel are
also clieansd. A11 the instruments of main pangi  and
bhack side/front side panelis are also clieaned.

08) Air Header : Flushed out Inst. Air header including
main regul ators .

0%y PdiI-S53/55 @ Conncted power supply and signal wires
coming {from electronic press transmitters to PI-7,8%
i0 digital presswwe indicatorws of primary 2
secondary reformer  inlet/outiet gas pressures for
measuwring the differential pressures.

10) Taylor 90J 2 Pen Recorder : Removed cold ammonia
totaliser counter and Fixed new Taylor two pen
recover for 104-E modification parameters from PT-1725
L LT-22 (tentatively).

A-F3




12}

13)

14)

0l 17 01 (B)
01)

Irip Relay Box : keplaced al
relays by new relays {or better

Circuiating Gas Compressor @ Con

zignal from PT-651 (suction) and flow
&50 (final disch) .to FR-35 (arlglnaﬂ -
Taylaor 90-J recorder. 5

Maphtha PBurner Panel 3 Disconnected th
wires related to burner No.s 3,4 &
impulse iinss of PdI-20 and ﬂthﬁr DaE.
with auxtiliary boiler.

Reformer (101-B) Revamping wortk
carried out.

&) FRemoved 16 Nos.Thermocouples al
pipes and sxtension cables from
and refixed them alongwith new
new tube headers.

b) Removed mutual safety tubes from
house) and refixed after cmmp?etzﬂn
work . ,

) Removed and refixed PRC-2TX,PdI- &B(P/

Tine T/Cs with T/Ws and DG tubes
duct lines. PRC-23 v/p cylind
adjusted for damper stroke
Reagulator.

)  Tunnel area

i) Removed all
refixad



JOB DESCRIFPTION

- e i A o R o - bt e e . = 0 i i A A e i b 0 Qb it e e i e e S

@) Oxygen Analyser was disconnected and refixed
complete set after the completion of mechanical
Jjobs in Chimney area

£y The Tis and PlIs from entire reformer area
including I Fan area were removed and refixed
£ o mechanical work facility. Given tubking
connection to draft gauge2{inciinzd manometar) .

g) PAuxiliary Boiler - Cleaned the pilot burner
points as they were found blocked. Changed air %
gas regfulators and started the idgnitors {or
pilot burners. ;

Yy ID Fan steam F.E. up stream side ieakage was
observed. Welded tapping near tube fitting and
stopped it. -

0i 17 02 Converter(105-I) Retrofit work :

Foliowing jobs are carried out.

UNIT
JOBR CODE

A
&l
(% 9)
3y

1’.'(-"
(%]
@)

Provided the necesssary Instruments 1ike P/Gs, This,
Yacuum switch with digital TI for measuring inside
temp. of vessel and oxygen analyser {or measuring 02
content at the time of unloading the catalyst.
Removed all these after completion of job.

Removed original AT & BT thermocouples with  T/W
assemblie and fixed new T/0 element bunches supplied
by M/s Casale for both AT & BT Tocations. AT
thermowell is newly constructed inside the vessel and
ald thermowell is used for ‘BT’ - T/.C points. 16
pairs new extension cable is used for AT points and
directly connected with TR-7 in Cont. room. Driginal
evten=ion wires are used for BT elements BT extension
Wwirss are also connected to TR-7 through JB T/0-1 and
Tad backside terminal strips. A8 per retrofit
modification the total 13 nos. of T/C elements ( 1.8.
9 Nos. with AT and 4 Hos. with ET) are used for
converten beds temp. measurement . The old aT
thermowell with T/C bunch is sent to stores by 18RV.
The old. T/C bunch of BT is alzo sant to Stores.

Skin temp. points @ All the 12 MIE assemnblies were
removed and reconditionsd the defesctive assemblies .
Fixed back them and provided new (2pair type-Jd)
evtonsion cable for MTE-1%2 elements as original
wires were found damaged. Overhauled the local TI for
MTE points.

JB T/C--1: The J.B. was corroded. Replaced it by new one.

MICV-13, 14,15, & 16 were removed for pverhauling &
fired back. Overhauling of HCOV-11.
a-F4




01 71 03

01 71 04

h) PdI-57 = Ramuvga-alavﬁmfgttimé

& ‘i
ﬂr@&idﬂd aﬁ&itéﬂn&?

new electronic type PdI-57 (Range !

i} Three new samplie points are prmvlﬁéﬂ
i :

Replacement of existing pipes by up
The instruments releated with the fm?kﬁ-ﬁ&k
removed and refixed after overhauling w
changes/modifications. _

——

Fipeline Name/No. Related Insts.

a) 86~1-12" (106D to 114 -0) + PI-42

b NG9 12" (Mixedfeed coil : TI-13,PI=7/P
to inlet manifoid) g

©) PE-18- 12" (1040 TO 106-D) & TI-1-26/T
d) 56-33-14"(105-D TO 123-C) 3 PI-27,TR-7-
@) S6-34-14"(123-c TO 121-e) : Thl ~ 5&

3 MEA-1=312" (101-E TO 109-0)

e w8
el
s
e =]
- i
} Tk
g"ﬂ:
-
- T

g) FPE-21-Z0" (Buench to 105-C)

h) PE-26-18" {106 -C to 106:-¢C3 ¢

Kemoved overhauled and refixed tha
with following squipments.

a) 108-0C & 109-C : ThI P/Gs & Diff.
b) 113-C : Thl, P/G and LC-7
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2) N.G.line oil separator/knockout drum in gas metering station:

% A It iz shifted and installed before gas filters in GAIL

- matering station. iLevel transmitter Was removed ,
calibrated and refixed. The air supply and output signal
tubhes were extended upto new lTocation.

0f 73 0% Iinspection of T/Cs % T/Ws :

a) Removed T/Ws of TI—-1-107 and ThiI-88. Taken hydro test
and found .k,

b) The T/0 head terminal strips of TI-I-88 & TI-1-44 were
corroded. Replaced them and connected the wires,

&) T 1=75 T/C fead connection wire was broken, &0
ractified it.
= 2 S ~44,TI~1-2d T/C connection found open due €0

uuttan. mf wires, connected them.

e) TIAB84 & TI-1-42 T/Cs found open as cables were cut.
Provided new cablies upto JB T/C-3 and connected with

1 /Cs.
- D1 71 04 Installation of Electronic Transmitters: (PdI-S3/55/57)

Iinstalled three Taylor elect transmitters at feed gas

inigt of Primam Fetformer (near FI-7) ,Primary Reformer
outiet {neat PI-8) and at secondary reformer outlet faor
gas pressure measurement, in place of PdI-53 & 55 (Range
of all the three TXs = 0 to 40 kg/Cm2) . The Yokogawa DF-TX
iz installed in place of PdI-50/57 (Range O to 10 ka/cmi) .
Signal cables are laid out upto all the transmitters {from
new J.B. near Air compr.{ground fioor). One signal cable
im laid out upto steam drum for PT-80 elect. TX and one
zignal cable is also laid out upto Maphtha flow. TX for
B/ converter to be connected with Rockwine 1 ow
counter/total iser. Thie Reformer pressure trqn5m1tters an«l
FoI-57 are taken in line.

01 71 07  Inspection of Pitot Venturie Tubes( FIC-7,9,10%11} :

Removed the pitot venturie tubss from linos land found O.i.
A11 the tubes are flushed out and cieaned the internal
graooves by WO-40. Fixed them back.

a1 71 op Instrument Air Dryer (News) :

Checked power supply and found some bulbs fused. Changed
them by new bulbs. Cigansd the local panel of air dryer
and flpshed out the header.

H-9&




Methanator Oelta P transmiktter f&

b} FR-41X , FI-51TX : The ;mpulse-?;ﬁafaa
by new ones as they were found
welding spark.

¢) FRC-18TX Replaced broken air {ilter p
by new one. ;

¢d} Pla-150Tx. Internal tube was foun
replaced it by nek one. :

e) PIC-7815 : Controller outputs
Overhaulzd the relays.

) FIa &2TX : Calibrated the transmitter
mmiHZ0)  for confirmation and rapl&maﬁv
manifold as equalizing valve was not

5#!!

@) LR-B8 TX & Cleansd relay & F.N. as
develioping.

h) FR-40TX : Flushed out and checked far
0.K.

i) FRC-5TX & Removed and refixed orific
the impulsz lines

Jr LIGC-1 {(/steam IDhrum) -~ Cleaned Ile
pilot relay. :

O 751 1% ontrol 4

mut wzth each valva.

a)  Beneral checking, cleaning, gr
hﬂnﬁ- dacks - air sets - valve p

Tike FRCV 1~2~3~12#14 15
?~t0-11 atc.




-campieﬁﬂ wa%v& &

@) MICV-13-14-15 & 1& = Ramwvﬁﬁu;
Replaced the gland packings for
butterful y. Overhaul ed the
inciuding hand jacks and valve p -
the actuator diaphragms of MICV 14
ones. Changed air regulators. Fixed
the strokss. :

£y LCV-i& @ Overhauled complete actuator
positionsr. checked seat & plug
Replaced air set. :

g) PICV-15 : Opened from bonnet. Found ti
o.k. Changed bonnet gasket as it was

h) TROV-10 1 Checked actuator diaphrasm for
found o.k. changed airszst by naw one.

i) Gland packings are pfnvzﬁed i FRE
181 ,LRCV-70 & THICV- -131. New tubxng;“s
i 15 shifted to new location by Tach,

g  HARCNV 22 ,PIEV-13 H/B: Overhaul ed
regul ators, booster relalys, valve
changzsd all air regulators. Cleaned
and AUT-MAN switches. Removed all the
with accessories for removal of valvos
pipeline flushing by steam. Faxaﬁ
accessoriss and adjusted strokas. :

ki TREY-142 wasreported for not gi
Opened from bonnet and found the
metalic foreign particies. Cleaned

1) PRCV-1 : Shifted thz2 valve mounting
Deptt . Necessary tubing is carried

m) MICV-24 % 28 : Dverhauled VIPs for
n) FICV-13 V/P relay was de

01 71 12 Le
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bl

szt values.

Frrobe No.d4H on LFP compr. north &gg i
damaged. Replaced it by new one.

lube o©il press switches @ Frovi
stand for new switches to separ
combined switch of alarm, A.0.P. st
the three switches are mountoed
tubing and calibrated/adiusted fﬂ;

FE-76 - Alarm 0.86kg/cm2

F5-77 - A.0.F. start : 0.86 ka/cm®
PS-78 - Trip 1 0.56 ka/eh2

Szparate 10 core cable is Taid
switches. JB to JB AS. The wires
are to be connected in JRA-S and
will be taken in line.

Uil conscle A.0.FP. 2lectrical
shifted {from ground

instrument cable is

Lubhe o©il reguiator 1/2" pipe/nipp
Changed by new ong. o

fur machanical ans £ maiﬂ
all the ilInsts. and fixeé ,
completion of mechanical jobs

Probe Nos. 3H-3V on HP
faund braksﬂ.-ﬁrﬂﬂﬁ



adauated furhhaﬂu&rgé str

&) Trip soi valve was found 51&@@%§ﬁf__
new one. =

d) Frobe No.AV Gearbox North be
broken. Changed it by new one.

iv)

a) Removed all the probes, 8511,T/Cs
zto forr the mech. Jobs on
Overhauled and refixed all. Brakﬁn
connected with pads=s. ;

) 174-F suction aeparatar Was remo
LT-200 LBHI 300 and thl & Pls,
after completion of mech. Jjob.

€) PBH-320 (Ext. Steam - Vacuum) su:&téh:"

", 5
3
53
%
o
b=
o
e
T a
a
gl
ok
i
z
i
L0
ff
22
85
w‘
B
L
!
#
5"

304 mmbg and flxad baﬂk.

d} FICV 200 Antisurge valve @ changed
by nedw one. s

a1 71 1%

a) Flushed out the field air headers and

B) JB-T/C-2 : The conduit pipe bend J
due to pipeline modification. Covere
part and separatsd the conduit line
by providing insulation. 8

_ _ e i
Given connections to start up heat
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FLANT _TURNARDUND - SEPT. - OCTOBER 1993 140

AMAONIA PLANT

TECHNICAL DEPARTMENT JORS

JO0B DESCRIPTION

VENT DRAIN (SEAL POTS) SEALS

Two nos water pots were installed and commissioned on
following vent Tinss to safsguard the system during
't condition of the plant, asgainst ingress of air ,

which may 1zar Lk ]

to fire /7 explo

€] PRC-1 vent {(near 101-CA/CE) on linge V- 8-300

02 NE Compressor suction vent (PIC-1) near the PGR plant

m traps were provided on to nos seal pots already
T s
1

installed during the TA ~ 1972 for SP-74 and SP—/5,

HOOK UP OF LTS CATALYST HEATING % REDUCTION SYSTEM =

The above system was hook up for cooling of the synthesis
convertor during the Ffirst wesk of shutdown, by
connnecting the CB — 23 + 150 and CO-24-150 to circulate
the M2 gas for cooling.

The +Following tappings were taken up during the shutdown
for hook up the above system in line TP-26,TF-27,1F-28,
TiE—29 and TP-35.

Mow the above system is totally completed and can be

al
operated for heating and cooiing of the catal yst.

RELOCATION OF THE NG SEPARATOR FOR NG SUPPLY IN THE GAIL
METERING STATION =

The existing two nos NG separators in line toa the down
stream of the NG filters. Becauze of this oil separation

P

akes place after {ilters.

These twn separators were relocated to upstream of the NG
filters alongwith the necessary pipings, because of this
paration will e place before +filters, this
will reduce the chocking freguency of gas filters.

r

the oil =

Frovided one no taepping of 374" to 1 172" NBE +for 1igquid
naphtha and one 3" NBE X 600 # for the vapour naphtha inlet
to MIC-5 taken for the use of the vapourise naphtha to row
no.S in the reformse pent house.

A-102
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PLANT TURNARDUND - SEPT. - OCTOBER — 1993 g 1

UREB -PLANT

MECHANICAL JOBS

JOB DESCRIFTION

NUOVO PIGNONE CO2 CENTRIFUGAL COMPRESSOR K—-1101/1

Freventive maintenance

Both

Thrust before overhaul ing = .30 MM

rear Jjournal  bearings were opened. Thruast
o opened for inspecticon. Condition  oOf ths
found good . Clea 5 WErEe as under .

main bzarings cleoarance = 0.21 MM

Thrust atter ovarbaul ing = .30 MM

rings were boxed up aiter thorough clieaning

CO2 CENTRIFUGAL COMPRESSOR DRIVE TURBINE — @8-1101/1

Overhauled the turbins

01

Q2

03)

04}

Qb))

7

£283)

05

Moted all the governing system oil pressure reading
before taking overhaul ing. Decouplad and checked the
. Front brg. white metal found peeled off.
piing end bzaring thrust beacing found  in good
condition.,

Locked the bottom half{ of turbine casing.

snnected the interconnecting piping LR e

relay oyl inders from position.

Removed

chest valve assembly. Found chest valves in
good condition.

L.oosened at top half casing and lifted it.

Rotor was found in good condition. Seals foung in
good condition.

Measured the seal clearance before lifting the rotor.
Found within 1Timits.

Lifted the rotor.

Ingpected the seal halves of bottom casing. Found in
good condition.

fi=)




02 01 03

13

16}
i7)

18

i

20}

ep o Bl

22)

23)

Note

Ascembled bearing and measured clears

in ths exhaust piping a
expansion bellow) 100 MM x
detached /missing. This was remo
Surface condenser and a new 55 pa
150 » 300 MM was welded with mot

Put back the rotor in the bnttam
measured seal clearances.

Assembled top half casing after a
boiled linseed oil on the casing joi

Auncembled chest valves. Overhauled
mechanism.

Put back the woocdward govarnor.

Overhauied HP - LP cylinder. Fixed b
device 3 quick shut off valve a@s&mﬁ

Locked coupling hub for overspeed te

Ruri  the oil pump. Noted anarnlng é
other readings.

Unioccked the bottom half of caﬁiﬁg,;jﬁ"
Taken overspeed testing. It tripped at
While coupllng, it ﬁhewed Eeﬁm;
3.00 HH :

- A1l clearance readings are
(i) in annexure - I.
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STEAM TURRBINE CLEARANCE DATA SHEET
REcominpen BETORE |AFTER
ro | DENOMINATION \CLEARANCE O/ HAuurd] O//—muu.wﬁ
{ THRUST BEARING END MiN. O.20
CLEA-ANCT [Mav. O30
! FONWARD JOURNAL Min. O 120
=
’—% “ \BrAarires CLEARANCE rav - 161
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D BEARING CLEARANCE .. @ 19y
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\n
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19 stace - 1o |
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: . - - 5
22 STace- 13 |, o %5
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1
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5 STAGE & . O 5L
2¢ STAGE - 19 g
|
miN. O EO
23 STAGE - ie [ ) Dc:}.
N, Qaae |
28|ePcw wnee . STAGE- 19 |4, ECE I
A , y MiN g oo
2QlopLy WHEEL  STAGE - 20 |y B SE l
20 |INTEFNAL 5TEAM SEAL |WH- O-lo |
A" |Rina  crearancE vy 045 |
b~ VoZT 7L BIOCHE AND CPERZ e
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0z 01 04 01)

03)
04)
Q%)
Gé)

Q7

o8l

09)

103

1)

i2)

13

14)

15

iéd

(&)

Measured clearances

Couplad with turbine {(after t%iﬁﬁ‘

&0)
Removed the barring gear box.

Removed top cover

Removed top half of bearings
Hemoved gears
Removed bottom half of bearings

Assembled bottom half of bearings af

Placed nzw gmars in the gear box

Taken blue matching. It showed 4
{out put shaft gear) and S0% on

Gusembled barring Qear o

Assemblod Holset Eﬁﬂﬂ?lﬂg pads.
new pads and shore £ &0 old pads.

Fun gear box with compressor on
and 3rd stage 3 and 4 va%v&g kﬂ‘
tor b hrs. a

Asggﬂkiaélvﬂf?ﬁﬁ'aﬁgﬁpL*



ﬁﬁ&quptﬁd 

Veasured bearing clearances. |
good condition.

Locked bottom casing half
Disconnzcted piping. Removad rel
Femoved chest valve assaﬁb?y

Removaed top half of the casing

conditionof the rotor was {found g

Mleazured Tabyrinth clsarances. Al
within acceptabie limit. Seal top h
in good condition.

Lifted the rotor

Inspected seals in the bottom h
good condition.

leaned rotor and casings

Fut back rotor. Measured seal cle:

Asseamblad chest valve assembly

Assembied Relay cylinder and c
after overhauling '

Checked bearing clearances

Overhauled emesrgncy gover
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to 0.004" and ass&mb}ﬂd O i
Turbine tripped at 4400 RFH.
Renewsd graase of puamp gear be
governor end Jjournal bearing 5
Feading are az bzlow

éuupling gap

Thrust

Coupling side brg. clearance

Governor side brg. clearance

Nozzle cliearance

-

tatal fioat (without brg.)

Overhauled the turbine Carbon rir
0.008" to 0.009". Repairad these r
below. '
Journal dia at governor end

Journal dia at coupiing end

lia of shaft at Carbon seal
Rings

{a) at governor end
{b) at coupling end o

Bearing clearance } governor Eﬁﬁ




. UNIT

JOB CODE JOB DESCRIPTION

0F 07 ©3  CARBOMATE PUMP_TURBINE 8-1201/B

s Compiete overhaul ing was carried out. Old carbon ring were
- found with clearance 0.010Y to 0.011". Replaced them. Made
the cliearance 0.003" tg ©.004". Bearings were found in
good condition. Over zpesd test was carried out. Turbins
tripped at 4400 RPM.

Readings are as beliow
Journal dia at coupling end S s A
Jowrnal dia governer snd Y s £ O

00.17 Ml
0.20 to O.22 MH

Brg.clearance 7 coupling end
3 governor end

0il1 =seal clearance z  DJ004% o O U0
fhrrust S i s 5 L 0

0. 156"

(T

Gap between coupling halves
¥ F

Clearance betwesn nozzle and wheel

First wheel ¥ O.07TD "

Second whesl : a1 16

Total float S ) B

G2 03 01 PRILL TOWER FANS & P.C.SYSTEM FAN K-1401/1 T0 4

F* uT.Fans - Bearing covers of all the 4 fan bearings
renoved .01d grease was removed. Inspected bearings. Found
in good condition packsd with fresh grease.

P.C.BYSTEM : Drained out the oil. Charged fresh oil . Rotor

of KE-17202 cleaned with water and ‘that of " E=1701 i h

ii and condonsate. Charged the expansion beliow in the
of K-—-1702 and in the discharge of K-1701.

02 13 0l CCS — 1 WATER COOLER H-1206

Strainer cleaned
O 02 14 01 STEAM LEAE JOBS

Various steam leak jobs carried out as per list furnished

by Froduction department.

Ll "&l




JOR CODE

02 th 01

-

N
02 17 O
2 e B 1)

02 17 04

02 19 01

Ol

0

o el

J0B DESCRIFTION

4.5 ATA STEAM DRUM BOILER TEST V-1501

HIFCE shell side & Boiler drum V-1501 were hydrauiically
tested as statuatory requirement in presence of Boiler
Inspector. Hyd.test pressure was 11.00 Kg/cm2.

INSPECTION OF CHECE VALVE

Fallowing HF check valves were inspected / repaired

oz ta B-1201

Carbamate to H-1Z
Carbamate to H--1
Aammonia to H-12032
Ammonia to V12
23 ata Steam to V-1351, 4 ata Steam to V1301

RY’S TESTING

1
ey
'
Gl
t
i
)
a1
-
13

&7B/C reconditioned

- 145 KEg/om?
- 151 KEg/cm?2

Tine RV 1108 and RV 1110
replaced with reconditioned valves.

ROTARY VALVES

Rotary valves of prill cooling system were overhauled.
Greasing of boarings, changing of oil ,greasing of @ chain
was done.

VALVE REPAIR REPLACEMENT ETC

Fassing gate , glcbe , high pressure Bel valves of varicus
sizes were repaired / replaced as per list {furnished by

Varipus
Various

oduction department. Valve aland makages &
leaks were also attended. Steam traps of
were replacsd by new one whersver required .

1 —_
rF
i

Hom
)

i

i
b
s
r
TR |

Wi

VESSELS

Following vessels wore opened for inspection i
repairad and boxed up.

inspected 3

Hyderolyveer V-1351 oil traces were found. Cleaned and boxed

up .

1st lesorber V-1352 opened, manhole inspected, boxed up.
No abnormality noticed.

-7




o7

Q8

05

10

11

Znd Evaporator ﬂ'i422 i Bpﬂnﬁﬂ =
done. No deposit was {found. Boxe

Flash tank scrubber H-1421 : openad
ist Evaporator scrubbber V1423

tray segments for inspection, znap':
Fuund in  good candittan. Buring ﬁi#AﬁT

we]ding arid machin1ng.
LF Condensor V-1203 :- Opened maﬂhﬂ1s
grill support. Boxed up.
ﬁiaéheﬂ and boxed LA & Nﬂ a&hqﬁm&?it&

% ata steam seperator V-1503 'ﬂpéﬁtﬂ:"
Mo abnormality found. Boxoed up after

Detydrators  B-4701-A/B § Dey ice p%ant-f
packing material y boxad up.
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JOB cOne

Q2 19 22

Tt RGNS S i e N el 7 L
I0B DESCRIFPTION

HEFEHEHEA AR H AU AL R E AR R E R LA RN

#H.P .CONDENSER H-1202 REFLACEMENT*
EHEREF A IR RRF RN R R A AN B L RR R AR AR

INTRODUCTION & BRIEF HISTORY =

High pressure Carbamate Condenser (HPCD) was in  operation
mince 1974. The HPCC was originally supplied by M/s.Foster
Wheeler John Brown Boiler Litd, U.K. The condenszer had
given trouble Free service upto 19846. Since 1984, we
obhserved thinning of tubes in the upper tube sheest area.
The matter was also referred to M/s.Stamicarbon.bDuring the
inspaction in the year 1970 by M/s.8tamicarbon  , stress
corrosion cracks were noticed on the outer faces of tubes

rEEr the bottom end of upper tube sheet. As pen
M/s.8tamicarbon recommendations 87 Nos of tubes Here

plugged . Alse 112 nos of tubes were stratched to avoid
failure due to stress corrosion cracking / tube thinning.
The process of stretching was done for the first time in
Indian Industry

To  avoid plant shutdown and production loss dug to HRCO
tube failure in future action was initiated for
replacement of existing HPCE by a new HPCC.

TJECHNICAL DETAILS OF HPCC =

(a) Elevation ¢ Foundation at 25 Meters Elavation
(Raf .ground level 1C0 metar)

{ix) Fosition Vertically mounted fixed tube sheet

Ba

(o) Piping connecticon

Shell side Ta 4 ata drum V-1501 (Down comers

and rizers)

Tube side (Top): To discharge line of pump F-1201/
F—-1102 & to off gas line from
H- 1201 ftop.

Tube side :  To Urea Autoc]ave V-1201
{EBottom)

L-09




ized or condensed

Temp. In 147 deg O

Temp. Out 147 deg C

Operating 4.5 kg/cm2f
pressure

llesign Frecs. 9 ka/cn?Zé

i

Test press. fis per code

Design Temp. 174 deg C

Evsating HP&E

Manufacturad by
M/s.FosterWheel er John
Brown Boilers Ltd,U.K.

inlet & outiet channels
are bolted with tube
mheet

Tube material &-in ernals
are of 5.5.316L material.

Channela are havxng
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RIGGING SCHEME =

e~ The Job of removal of Existing HPEC and erection of Hew

¥ HFCC  was  awardsed to M/s.larsen & Toubrp Limited - ECOC
construction group. They proposed the rigging scheme with
300 MT BOOM DERRICK.The removal of old HPCC & srection of
rnew HPCC was done with BOOM DERRICK Scheme as fol lows.

\

{al) 5 "awf aof &é& Mbr. height was erected on a base on  road.
This Mast was anchored to the ground by means of Guy wires
n%fﬂrh ed to Buy Anchors locataod at propor places. Theers
were 7 Nos of Guy Anchors with removable steel structure
burried under ground. The location of Buy énchors iz shown
at sketch — A at page U-11(i).

(b The &0 Mbr. Tong loom was connected to the bottom of the
Mast. The Boom was derricked by means of the Luffing 1iine
connecting to the tip of the boom. The hoisting and
derricking operation were carried out by a double drum
dies2l winch anchored to the ground by means of a steel
structure burried underground. The rotation of Boom & Mast
with lifted joad by 2460 d=g was possiblie because of baili and
socket arrangement at the bottom and a guy cap with a
bearing on top of the mast. The 7 Mty diamster Bull Wheel
diriven by same diesel winch enabled the above rotation.

) () Assembliy of Buy Derrick Crane =

The && Mbtr Mast and 60 Mtr boom wore aszoablod one  ovee
the other with pivot connection on the sill block and the
Luffing line was resved. The boom was lTifted to an  angle
af 4% deg by an assisting crane of 75 T capacity and
luffing line was temporarily clamped. The bopm  and  Mast
were pulled together by the winch with the help of
temporary anchor and held back from another anchor, Than
all the 7 nos Guy ropes were assembled to the mast before
Tifting. when the mast becamz vertical ,the permansnt guy
ropes were connected to the anchors, tightened and the
mast was aligned. The boom was extended to its full length
and the hoisting Tine with swivel block and the other
accessories were fitted. The bull wheel was asserbled to
the mast and the Derrick was made ready for operation.

Erection activities of Derrick s 17-08-19973
started on

Erection of Derrick completed on : 25-09-1993

(i) Mew HFOC was unloaded from trailor near the derpick witﬁ
ot B the help of two cranes ie. 55 T (IFFCO crane) and 7o T
g {ECE crane) on  O05/0B/1993.

t- 11
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(2) Removal of old HPCC & Erection of New HFCC =

oy A1l  piping connections of Existing HPCC were dizmantied.
™~ The condensor were riggsd to the derrick with heavy duty
©1ings, lifted and brought out from the position. Wnen the
condensor waz brought on to the road, it was made
horizontal with the help of 75 T Crane (ECC crane)

The new HFCD was made vertical with the help of 75 T cran2
(FCF crane) and then it was taken through the same route
and rected on the structurs, aligned and bolted. The
e‘rﬂ'nf1rd strucutres, process piping, risers and down
connected with new HFCC.

Removed & New HFPCC erected on @ 26/09/93
Fiping Job compietsd on @ 10710793
uxnir t done at 12 Eg/cm? in presence of CIB;Bujarat

e arrangement of Derrick i shown at
B at page U-12 (i)

H‘I

0. 1% L1 AUTOCLAVE V-1201 INSPECTION % BOTTOM HEMI END
LINER REFPLACEMENT

01 3 INSPECTION AND REPAIR

besn performed from 04.10.93

Inspection of
E n on request of IFFCO.

oy 1010 .93

Stamicarbon inspection esngingsrs - Mir.FP R0l dpers e

J.Thoelen. Report as under given by Stamicarbon. hriginal
report with Urea Mtce.may also be seen.

VESSEL DATA

Manufacturer s Foster Wheeled John Brown Boilers Ltd,USa
Fabrication date PIL

Liner material - 43
iner thickness | = mun
Mumber of trays 8

Visaal inspection 3

Following was observed during inspection.

Top cover

1]

The 1iner tF the cover is totally covered by blue /7 grey
=t oxide lTayer except in the area near the =ealing face.

b 2
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UNIT

J08 CODE

e e WO i S | s S ey 1o (. 1 o et 0 e | e ey o . Jdp i

JOE DESCRIPTION

The sealing face is in good condition
the nozzie to the blind plate shows severe cross cut  end
attack . Keep this nozzie well insulated

Top compartment (1) =

The sealing face is in a good condition.

The area of man way right beneath the sealing face does
ot show any oxide layer indicating condensation
COrrosion.

The 1liner in the gas phase is covered by a blue / arey
oride layer . At threoe locations condensation slight
corrosion has taken palce (1ifting lugs) . At the Tocation
of thez radicactive source holder condensation corrosion
has taken placee due to bed insulation.

The liguid Tavel is at the tangent line

The 1iner in the liguid phase is blue / brown is rather
smooth  from top to bottom of thz vessel. The liner welds
are grey and rough and slight weld decay can be noticed.
No cracks visible next to the welds.

The downcommer funnel plate as weli as the welds are grey
and  rough. Some weld decay in the longitudinal welds of
the funnel has been noticed. The circumferential welds are
rough, nither pin holes nor weld decay. The seive trays
are in good condition. & few bolts and nuts, holding the
seive plates, =how crevice corrosion and were |lcose.

Remark @ MNext to the longitudinal weld at the north side 2
¥ 6 weld spots are noticed. Reason unknown.

-

Compartment 2 @

& few supports have been replaced in 1920 due to severse

corrosion. Th2 new supports arg according [ to roceent
Stamicarbon  design. The corroded supports have not been

reroved. 8 few J-bolits are loose and one is mopunted woong .

I the circumierential weld | spot with undercut has been

noticed and 1 pin hole in the longitudinal weld. f(hree
supports are marked for repair of pin holes and one of the

corraded support is marked for removing.

N cracks along the welds and a siight weld/decay. The

plates used for fabrication of the seive trays are from
varying material as they show varying coloration due ta
Coritos10n .

H=13
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can be nat1cmd I supgmrt haﬁ ﬁ&
pin hole. .

Gumgartment 4 =

{ine J- bolt shows a crack end needs to
weld decay is visible. These auﬁpmrts
pin holes and undercut of the welds.

One support at the south side has bad
repaired.

The tliner is slightly bulged in this cc
tickness measuremncnts show no change
this area. One bolt of the seive t?JyS
and needs to be replaced.

Compartment T @

The condition of the supports becomes wo
in the reactor. It is advised to
opportunity all the unused suppaﬂts o
by pin holes. At one ITocation in the
under cut must be repaired. 8ix s
repair and one support is marked for

The liner is bulged all around the
whange of wall thickness in this area.

Compartment & =

Two supports are marked for repairs .
removing. The condition of the we
getting worse. One J-bolt ﬁhnu3d
consider to replace or repair al
around. One location marked for

':tmentHT_s



A weld on the Tinerpl

to bz arinded. If neither p
check nor if grinding is less
necessary. The J-bolts and wel
minor condition.

Compartment 9 =

One J-bolt is marked for reg]aceamﬁn.
iiner plate surface has he . '
grinded and rewelided if necessary,

Compartmznt 10 =

In this compartment all the suppmrtﬁ F
mm  upwards. The welds at the § ;
girrinded. Due to weld decay pite up'tﬂ
These are marksd for repair.

rEpair.

Compartment 11

The bottom of this cospartment has b
undesr responsibility of Larsen ar
reason for this relining are cracks n”
carbamate infet nozzis.

The liner thickness has been
ltrasonic tester _

taken at the same Tocati
Results from teop to bottom @
Compartment 1

Mawimum 5.4 mm

Compartment




Compartment
Compartment
Compartment
Compartment
Compartment

Iin general take care of g@@d insulat
1ifting Tugs and nozzlies. 5 :

Tighten the loose J-bolts and
Mo repaicrs
Compartment - 2
Circumierencial weld
Cne undercut and one pinhole
Longitudinal weld — one pinhole

Three supports marked with
One support marked for remo

Compartment ~ 3

~ One support marked for repair |

orpartment - 4

Hﬂp]aca the marked J-t




UNIT

JOR CO0E JOR DESCRIPTION

P

Lompartment - 5

¥ ) —  One undercut in circumferencial weld
g, - Bix supports marksd for repair of pinholes
Une support marked for removing

Compartment - &

Two supports marked for repair of pinhole
Onz support marked for removing
Longitudinal weld one spot marked for repair of undercut

Conpartment — 7

Two supports mariked for repair of pinhale
One support marked for removing

Conpartment ~ 8

Grind carefully the weld on the Tiner plate marked for

grinding. Check this area of the liner by PT check after
grrinding. I4f no cracks or pinholes can be found
rewelding is not necessary.

Compartment - 9

Replace one more J-belt
Erind the marked weld on the ilinzr plate. Proceed as
mentioned {for compartment 8.

Compartment — 10

One support marked for repair of pinhole
Two affected areas marked for repaie
2 weld defects in the tray support walds

BENERAL REFAIR PROCEDURE FOR MINOR REFAIRS (FORES,FITTING
WELD DEFECTS,CRACKS,END CRATERS ETC )

For repair work the following instruction may be useful .
Weiding method 3 TIE — welding (GTAW)
Filler wire @ Thermanite 12/15 H
Frocedure -
Brush area with stainless steel brush
Remove defect with pencil grinder
¥ - Llean carefully

- Reweld by TIG method,using fillerwire Thermanite 19/15
- H or other appropriate fillerwire

5
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~  Eeep the heat input louw

«  Interpass tempesrature < 150 degrze Celsius

-~ Do not apply extra weld material

-~ @rind the end crater (stop position?

- Check by Dye penetrant testing

-  Check ferrite content (maximum ferrite content G &%)

~  Clean the repair by washing with 10¥ HNO3 and rinse
with chloride free condensate. :

Conclusions @

The reactor is i
and the J-bolt
decreases fnmm 0.03 mm/year in the top to nihil in the
hottom. The inernals are in a good condition. The insert
Tiner plates are heavy corroded and need attention during

n a good condition except tor the supports
z of the seive trays. The corrgsion | pate

next turnarcound. The liner in th2 gas phass shows &
=1ightly corroded area duse to condensation cocrosion
(insufficient insulation of the radinactive souros

holder) . The bottom Tiner i= being replaced.
RECOMMENDATIONS =

1} FRemove at next apportunity all the remaining unused
supports,

2) bBrind % rewsld at next mppnrtunlty the circumferential
welds of the downcomer pipe.

3}  be prepared for replacing the insert liner pltate of
compartment 3. It should be raplaced when the thick—

ness of this plate reaches values lowsr than 3 mt.

4) Censider replacement of all the supports of the old
dezign and the replacement of the J-bolts

=) Take cars for a open ieak detecticn system.

02) EBOTTOM _HEMI END LINER REPLACEMENT =

Eottom Hemi end liner replaced by M/s.L. & T,Bombay.
Detailed job roport is as undar .

21y A1l the petals and crown plate removed from position
by grinding the weld seams and then chiselling o
take out them from their position.

02) Liners of nozzles C1A,C1B,C3,.C4 and €5 removed Dy
using hydraul ic jack.

03) Bottom Hemi end inspection :- All the weld seams ware

Dye checked. Magnetic particlie testing of complate
bottom hemi end carried.

=1ia
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Shallow corrposicn channels observed in the bottom
hemi end were repaired by welding with 309 HO

Fard —

electrode kesping a preheat of 125 - 180 degres C.

04 Preformed crown plate piece could not be taken inside
through the manhole hence pieces it was cut taking it
inside. The two pieces were butt weided inside and
radiographed before st up of crown plate.

Then the two halves of crown plate were set up  in
position with backing strips & then tacked in position.

05) Fixture arrangement was made through £S5 nozzle | S50
that all the petals can remain in position.

t of all petal behind CiB nozzle was tacked in
ion  and then rest all the petals were set up in
ition. After =et up aof all petale in position
ure holts were tightensd =0 that gap batwezn
s and dish end in minimum.

iiding sequence of petals is ‘hmwn in attached
lgure . This was numptmd tm minimis chitrinkage and
stortion duz to welding.

)

08 AT the weld seams were dyechecked after rool run,
hot pass and final run. Ferrile content of all  weid

SEame Was within permissibie Timits.
0%} Nozzle liner inscrted by using jack and then welding
of nozzle liners carried out.

10} A1l the pipe ling connections were weldsd and
radiographed .

ii) Air soap solution of noszie liners and botton end
carried cut at 3 psi, which was satisfactory.

(23} Unidentified weep holes of Autoclave were traced out
- 2 Nos

HP STRIPFER H-1201

Inspection of the veszsel has been perforaesd from 04/10/93
to 10/10/93 by HW/s.Stamicarbon on  reqguest of IFFCO.
Stamicarbon Engineers Mr.FP.Euijpers & J.Thoelen.Following

Was phservad  and coresctive action were taken ul
that .Report as given by Stamicarbon. Uriginal report with
Urea Maint.may also bs seen.

19
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J0OB CODE JOB DESCRIPTION
Vegeel data
- Maguf actures REETNSTAHL
Vgl Edbrication dato 1970

X2CrNiMon 205 22 2
2100
32 0D » 25 I P

ube material
fBmount of tubes
Tube dimension

Viaual inspection

Manway cover

~

The strip overlay welding is covered by a regul ar
perforated oxide layse of about 2 mm thick. The sealing
face iz visually in a good condition. -In the gas ogutlet
Tine this =caling is missing and some corrosion hazs  taken
place. Take care of good insulation.

Top chamber

fhe s=ealing Jace of the manway is visually in a good
condition. The overlay welding in the gasphase has a blue
pxide Tayer of about 4 mm. Some intergranular corrosion
can be seen on ths location where the scaling is missing i
moetly on the transition between two welds.

The overlay weliding in the liguid phase is rough. The
> Tiquid level is about 21 - 28 cm at the walls. The 1iquid
i =ve] in the center of the stripper is about 17 — 20 £m.
The Tiguid level next to the Tiguid iniet decreass over a
distance of 40 cm from 50 cm to 23 cm. The tiz rods are in
gond condition. No crevice corrosion. Two supports of
the hold dowsn plate are showing crevices and  are  markead
for repair.

~ The hold down plate needs to be cleaned since paint can be
noticod at many leccations. The gastubes show MmO e

corrosion  in the gasphase compared to the Tigquid phase.
Minor =caling can alseo be noticed.

#  random check of the lTiguid divider holes has beon
performed . Minimum 2.4 mm , Magimum 2.6 mm , average ¢
2.50 mm. The diameter according to drawing is 2.30 mm.
focoording delta P test pertormsd by IFFCO %54 of the
gastubes fall in the tolerance of 20%. The remaining tubes
are advised to repair. Weld the existing holes of the
tubes with Tow delta P end diril]l new holes with the
adjusted diameter. Adjust the diameter of the holes of the
, tubes with high delta P.New gastubes can be used if the
-l diameter of the holes are adjusted. It might be considered
to renew all the ligquid dividier hoies of the gastubes
during next turn arcund since the liguid level is rather
Tow.

Li=-20
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The overiay weliding on the tubesheet and the tube to

tubesheet weldings are ssricusly corepded, special in  the
area of the liguid inlet. Be prepared for rewslding tube

to tubesheet welds during next twn arcund. As for now

four tubes are marked for repair of the tube to tubeshest

welding tubes 103,131,161 and 342.

Tube 33 is oval shaped and needs to be rounded.The plates
of the Jiquid divider box show severe cross cut end
attack. One pin hole on the weld of the bpx o the
overlaywelding has been marked for repair.

The A{rontplate of the liguid infet has been removed for
inspection of ths repair of the liguid inlet nozzle. This
Frepair has been per{ormed in 1991, After 2,5 yvears service
time this repair is still in a good consition.

Thickness of the elctrode overlay welding is 14 - 17 mm.
The overlay welding in the nozzis incregases from 7.5 2 mm
near the stripper to 14 mm at a location of 50 cm in  the
nozzie. The corrosion of the overlay welding behind the
Tiguid infet box the same as the corrosion of the overlay
w2lding in  the liguid fas2 in the rest of the steipper
top. The area next to the connecting weid of the Tiquid
intet box to the tubeshest overlay welding is =ericusly
corroded. A crack can be noticed. It is advised tO repair
thiz crack. Replacement of the pliate can be considersd for
next twen arowund in relation to a possible modification of
the design of the Tiguid infet box.

Eottom chamber

The tubesheet is covered by a biue grey oxide laver, as
=

well as the liner over a height of abt. & - 10 cm feom the
tithesheest .

The tube ends are grey and smooth at the inside and show
minot tp slight oross cut end attack. The overlay welds
are grey and slightly rough. Some pits can be seen in  the
HAZ of the transition of two weld strips.

The sealing face is visually in a good condition.

ocottom cover

The strip overlay welding is grey and rather rough. HNo
detects noticed. The plates and welds of the CO2 inlat are
correded 3 no repair needed. One support of the baffle
over the liquid outlet is marked for repair of a pin holie.

The sealing face is in & good condition bBut needs tag  be
protected during the shutdown period.

[ L |
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Tube wall thickness measurement

A1l 2098 tubes have besn measursd over the firet 3 meters
from the top for remaining wall thickness using eddy
current technigue (two tubss have beeen piugged)

Results z 2 tubes 2.95 mm
8 tubes 2.920 mm
#3 tubes Z2.85 mm
171 tubes 2.80 mm
507 tubes 2.75 mm
475 tubes 2.70 mm
370 tubes 2.65 mm
264 tubes 260 mm
152 tubes 2595 mm
Z1 tubes 2 a0 mm
27 tubes 245 mm
i1 tube 2 .40 mm

The average wall thickness calculated ie 2.68B mm. The

average wall thickness measured durine the pPrevious
inspection in 1988 was 2.97 mm. Based on & effective on
stream time of 1460 days we calculated an AVErage

corrosion rate of 0.06 mn/year which is a normal figure
tor this material . Accwracy of the measurement is 0.05 mm.

Sualing thickness in the stripper tubes

The =caling in the stripper tubes has been measured by
caliber probe and random

The scal ing thickness appeared to brez 2 fmim .
Chemical cleaning is advised during next turnaround.

Thickness measurements of overlay welding

The thickness of overaly welding was measured by Fischer
Fermascope type.

Top cove 13 = 16 mm
Manway 11— 133 mm
Top dome {(gas phase) 10— 1% m
Top channzl {gas phasg) 12— 14 mm
Top channel (liguid phase}) 7.5 - 10 mm

Tubzsheet 2 mm

Bottom manway 8-~ L2 4im
Hottom channel b T
Bottom cover T g (o7

Tube shest check

Both tube sheets have been checked for corrosion of the G-
stesl surrounding the tubes at the transition to the
stainiess steel overlay welding. No cavaties could be

detected.
i -2
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EGUIPMENT NO. H-1202 MAINTENANCE DEPARTMENT
INSPECTION SECTIDON
PIPE WELD JOINT MATERIAL ELECTRODE EXAMINATION
LINE NOS. ——
NOS. TO ROOT WELD ROOT FINAL X—-RAY
PASS ouT DPT DPT
WELD JOINTS
(IBR JOINTS) O
12"-C4 A-5C1233 Ji,J2 & J3 SA 10& SA-106 ER705-2 ., E=7018 LONE DIONE LIONE
GR.E GR.E (GTAW) (SMAW)
12"-C4RB-SC1234 e < D0 = i = 00 = - DO = B = e B =
12%~C4AC-SC1235 i =R = - BB = g = == Tify =TIk e = A=
124 =EAn=SE L PRE J1 s = B0 = )= — e — = i
16"-CSA-8C1244 jf e — “BE == -~ BO = D8 = - DO ~ A= =BG =
16"-CSB-SC1243 Ji & J2 - 0o - -~ 00 - [0 ~ == 30 ~ 00 - - 0o -
]
16"—-CSC-SC1242 J1 8 I2 = 08 = - 0o = BB = - 0o =My — - D=
16"-CSD-8C1241 Ji - 00 = - Dl = D) - = Do — B0 = - 00 -
16 =CSE=SET1237 J1 = H) . - =) e e B e - DO = D0 = - DO -
1&6*-CSF=8E-1238 I — s — BB - 0O - - b0 = e = B9 -
Q
16"-CS56G-8C1239 Ji = DO - = — N0 = = e = [~ = R
1&"-CSH-5C1240 Jl-,Jlﬁi & JZ2 =Ry —~ - D0 = EE - DD = (EE = = Ff =
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EQUIPMENT NO. H-1202 MAINTENANCE DEPARTHENT
INSPECTION SECTION
P IPE WELD MATERIAL ELECTRGDE EXAMINATION
L. INE JOHNT | e e e e e e e e e e T i
WNOSs NOS. TO ROOT WELD ROOT FINAL X-RAY
PASS ouTt DR DPT
€5 WELD JOINTS
SU~CIA-FR=1230 i1 NOZZLE @ SS5316L ER-A 121 LF THERMANITE DONE LIONE DONE
CiA OF  FIFING OERIL HKONEFON 25/22 H
H-1202 (G T AW (SMAW)
(55 316L
MODI)
&' -CiA-FR=1230 J1 B, S5316L SE83THL S8316L THERMANITE - B - - DD = B =~
TE R FILLER 19/15 H
£=] WIRE (GRAW)
(GTAW)
10"-C1-B-FR1702 Ji 85316l SS5316L ERA.LIZILF THERMANITE - DO - - [O - 0o -
MODT . FIPING (GTAW) 25/22 H
NDZZLE (SMAY)
C1iE OF
H=1203
I AN<El<H=Fh~1202. 33, SR31 5L S8316L 553161 THERMANITE - DO - = R TR =
J6A FILLER T A e
b WIRE (GTAW)
J10 (GTAW)
gh-—C2-FPR-1203 J1 LB = -DO- =)= =10 = = I o= -~ DO = B =
B! -C3-FPR—1204 Ji 58314l S5314L ER A.121F THERMANITE - DO - — g = ‘EIfj s
MODI (GTAW) 25r220H
NOZZLECR (SMAY)
DF H-1202 O
Lyt 142 28 . 58316L - SS816L.  SS316L THERMANITE - DO =10 — FIl =
El B—FR=1203 FILLER 12/15 H
WIRE (GTAW)
(GTAW)

L) 22 CHD

169




TUNIT

A e e e e et e D

0B CODE

et soee omme potee P o o S et g A S b R S92 B S S Ak g < Sain Bhien Shyis S b SRR 4RSS SOFH] SOt S0 P e Smret e P it e bbb A b i Sah 5 M Sk B SEti eeed s 474w e e e S e et

JOOB DESCRIFTION

REFPAIRS CARRIED OUT :

Top stripper

Tube 33 has an oval shape and needs to be repaired.

- ihe tube to tubesheet welds of tubes 103,131,161 and
347 contain pin holes. Grind and repair using TIG
welding .

Repair the two marked supports of the hold down plate.
- Repair marked pin hole in the weld of the liguid

dividing box to the liner as well as the crack near the

connection weld of the liguid inlet box to the

tubesheet overlay welding.

Bottom stripper

Repair marked pin hole in bottom cover plate.
Conclusions

The HF Stripper is in a good condition except for the
pverlay welding and tube to tubesheet weldings next to the
1igquid inlet. The repair of the liguid inlet nozzle is
still in a good condition.

The average remaining wall thickness of the XZ2CrMiFoi
PH.22.7 strippsr tubzs amounts to 2.68 mm with a maximum
af 2.9% mm and & minimum of 2.40 mm.

The corrosion rate of the stripper tube is 0.06 mm/year.
The diameter of the liquid divider holes in the gastubes
iz rather high resulting in a rather low liguid level in

the top.

The oxide scaling inside the tubes is abpout 2.0 mm
Chemical cleaning advisable.

e

RECOMMENDATIONG

1) Take care for a proper instliation of the gas tubes.

2) Take carz for a proper installation of tierods in
relation to sealing by the teflon ring.

3) Clean the holding down plate,take care for removing
the paint.

4) Check all gastubes for proper tack welding

U-23
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=) FPerform a chemical cleaning to remove the scaling
inside the stripper tubes at next turn arcund.

&) Conzsider rewelding tube to tubeshest welding next to
the Tiquid inlet region during next turnaround.

TANKS

Following tanks opened, inspected, cleaned and boxed up.

T-1301, T-1401, T-i501

FABRICATION JOBS

Fallowing fabrications Jjobs were carried out.

01) 4" 58 3140 HF piping at the bottom of HF Condensor
{ AButoclave off gas line)

G2) 8" NER, 895 304L pressure balance piping betwesn
H J.uf and Y-1205

Oy 2 MNos 4" NB C.5. bends replaced in 8T 1503 and
SC-i504 -~ 4" B4 line.

04) FRemoved inlet air duct of prill tower bottom.

05 HModified il seperator piping in the P.B.seperator
drain tanks to avoid spillage of oil.

CONVEYOR BELTS

M--1403 @1 Repaired Jjoint by vulcanizing.Rectified oil
zeal Teakage of gear box.
M--1419% : Replaced gear box since oil was Teaking thru
oil ssal.
M- 1421 + Repliaced gear box since oil was leaking thru
sgal .

oil

HYDROJETTING OF HEAT EXCHANGERGE

Following Heat Exchanger were opened, Hydrojetted and
hoxed up.

H-11i4, H--1123, H--142%, H=-1422, H-1423, B-14264, H 1420
H-1424, H-1204, P-1201-AB, Lub o0il coolers, P-1102 A/B

iub pil coolers @ lub pil cooler of main console (T-1111)
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INEPECTIGN JOBS

J08 DESCRI T I er\J

INTRODUCTION:—

[hiring Revamp- 1I plant shutdown the following madjor Jjobs
were undertaken in wurea plant,.the details of which ars as
under.

{1} Removal and Replacement of High Pressure Carbamate
Condenser (H-1202) .

(2 Relining of Bottom dished end in Autoclave (V-1201).

{3} Inspection of High pressure vessels Tike Autoclave .
H.FP.Stipper by M/S Stamicarbon Engineer.

.

(43 Inspection.
{55 ne Thickness msasurement .
(&) ‘E:r”ruﬁ Jjobs.

HF various Inspection activities carried on
are as follouws.

REFLACEMENT OF HIGH PRESSURE CARBAMATE CONDENSER z—

compiete Job of removing aend replacement of HFEC

_was done by M/5 E.C.C.Bombay. After erection of

schanger all the connecting pipelines (i.e £.5.

,"ié pipelines) field weld Joints were inspacited by

T and sﬁﬂ? Radiography. Finally the HPCE was Hydrotested

"’1

shell s=side at 11.0 Hgfcm . in presence of EBoiler

i The Table 1 & 18 indicates the welding details

minaticns carriedout on C.5.% 5.8-316L pipe lines

oL Please refer attached table —~ I and I(A} at
€AY Besik Ayal

RELINING OF BOTTOM DISHED END LINER IN AUTOCLAVE
(V-1201) :-

The Complete Jjob of suppliy of new lining material ;removal
of old Tiner and installiation of new liners of Autoclave
V- 1201) hmt+nm dished end was carried ocut by M/E Larson &

Toubro ,Bombay .

~

SFter the removal of old Tiner petal plates,croun plates
& nozzlie sizeves etc of Bottom dished end ,various

Inspection activities WErE undertaken viz.Visual
Iinspection,Ciadding thickness measuwrenent ) Ferrite
measurement (Ul trasonic thickness measuremant Magnetic

particle 1ca+1ng & Dye-Penetrant testing of dished end
ote.The observations are as follows.

=25
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VISUAL INSFECTION AFTER REMDVQL OF OLD LINER:-

(a) Shallow corrosion channeling was obszerved on dished
end at various places.This was marked indicating
depth of corrosion cavities, width of the channeling
and appoximate length of it.

(h) Both the weep holss of the bottom dished snd had got
choked,which were reguired to be cleaned prior to
fixing up the Tiner plates.

6e) 1.5% mm wide ¥ 25 mm long cut mark was cbserved in the
claddod area of ammonia iniet nozzied(Cd) .

{cdd) ©On the inner suwface of Ammonia Inltet nozzie (G332,
thres nos of ring grooves and one no. pinhole were
noticed .Also below buffer lTayer an opening Was
ohsorvoed for 2 to 3 inches circumferential iength.

-
(o) The overall condition of all other nozzles was found
to be good.

({) Lepressions on dished end inner surfaces was observed
on east side near CIE nozzle and con  south side

petal to crown plate weld joint. These
i +o be from the +fabrication stage of the

(gl The condition of dished end surface beiow the backing
strip at shell to dished end joint,was found to bDe
good at accessible areas.

(h) Measurement of distance of wepp heles from ocsntre
nozzlel{l%) had been done for future reference.lThis is

as shown below.

DESIGN DEVIATIONS OF NEW LINER :

f=  per original design the bottom dished end liner wWas
made with six segmzsnts of petal plates and single piece of
centre crown plate. But, now it was fabricated and
installed with twelve scaments of pztal plates and the
centre corown plate with {fouwr segments in  orders to
facilitate the entry of new 1insr segments through top
manhol e .

WELDING INSPECTION OF NEW LINERS AND NOZZLES:

(1) A1l thz new prefabricated petal piate segments (12
nos.!), backing strips and crown plate segments were
vizsually inspected and ferrite measurement HAa %
done. The overall condition of new 1liner segments was
found to be good.

U-2&
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{2 The centre crown plate was installed in the four
szgmants.Root pass{i.e. Ist run) of both the sida

e 1 ong seam weelde and central long seam weld
' Joints  were inspected by dys penetrant test and
ferrite measwrement. Simifarly after {final welding

these three weld Jjoints were checked by dye
penetrant test ard ferrite measuremnent Was
done .Radicgraphic #amination was carried out {for
hoth the side Tong seam butt weld joints (ie J1

L J2Y and found defect free. As these two weld joints
were not welded with backup strip,it was decided to
put  a covering strip above these butt-weldjoints
and weld the strip with crown plate. Both side top
strip weldioints wera inspected by FT. The cesntre
Tong zmeam welding (Butt weld) was done with
backup stirip and hence this Joint was not
radiographed .

(3) After positioning all the petal plates, welding oOf
individal plates both long and cicumferential weld
weam was done. Root pass (1.e Ist Rund welding of all
the petal plate weldings were inspectsd by IFT - and

Cferrite measurement. Root pass was done by GTAW
method. The remaining w2ldout was completed by SHMal
method . The final welding of all the petal plates were
inspected by GFT and ferrite measurement was carrisd

o out.

{4} AfTter positioning all the five nozzle slesves, =seal
welding of siseve with cladding and lince with
cladding were carried out.These seal weldings were
inzpected by BDPT.Then, #inal welding of all the

=1 epves were checked by DT and ferrite check wWas
done. Similarly sleeves seal welding and final

walding from outside was checked by IIFT & ferrite
maazurement was done for all nozzles except ammonia
inlet nozzles.

{5y For 8 inches diameter nozzle slesves ( 1.2 nozzle
CiA, CIB & C4 ) the connecting pipe root weld Joints
were inspected by IN'T % Radiography.Then the +inal
welds of these joints wers checked by il {2 A
Radiography .The other two nozzle sleeveslic nozzle C3
20 C5) connecting pipe root Held Joints werz checked
by T and Ffinal welds were Inspected by DPT &
Radiography . :

Py

=27




UNIT

¥

O

41

JO8 CODE

]

JOR DYSCRIFTIUN

(&) AIR LEAK TEST :-

2 :

Compresse air was passed at 0.20 kKg/cm g from  both
the weep holes of bottom hemi-end & from all the
nozzle weszpholes  in the annular space. SBoap
solution was applied on new tiner weldings in

=mi ~end and Tiner integrity was confirmed in
all respects. But the compressed air from the hemi-
end annular space was found to izak in the
annular space between C.5. nozzle L 8.5, sleeve

of ammonia inlet nozszledi.e nozzlie C3) .

It we 1no1r#t1ng that the compressed air put in  the
AFIriL space of the hemi-end had an opening to
the annular space at C.S5. nozzle & 5.5, slesve
through some pinhole or Tack of fusion type wel ¢
tdefect in the waid o f Tiner and buf fer
welding Jiowever the fillet weldioint around the
8.5. sleeve was ground off up to the buffer weld

and re-welding was done properly at the weld junction
of the Tiner and buffer welding. After putting the

zeal welding deposzit, IPT & ferrite measurement
was carriedout. Pnumatic test was done at 0.2
Fa/fcm g air prEESUrD passing from both the
wezpholes of bottom homi-end, scap soluticn was
applied on new seal welding and found defect
frez.Alzo,the tubing taken fFfeom the ammonia
slecsve nozzle was connected to air bubbier and found
ne air ieakage through ammonia 51 Eeve
nozzle.After confirming this,welding was done
notwee Dntf=r layery liner and  the nozzlae
&1u=»c D.F.Test and ferrite check was performed after
Final run. 1n+ zrpass temperature was always maintained
i

within 150 .

faain  compressed air and scap solution test was

carriedout for ammonia noszle and found the aire

pressure  in the annular space was completely
2 ;

holding at 0.2 Kgfcm and the same HErNCiIsSe was

done for each nozzle and hemi-end.

Finally the Autoclave was boxed up after cleaning and
passivaticn of the ncw welds by 10%2 nitric acid
sonlution & rinsed with OM water.

INSPFECTION OF AUTOCIAVE (V-1201) AND H.P.STRIPPER
BY M/5.5TAMICARBON ENGINEERS.

M/s. Stamicarbon had been requested by IFFLCO to carryout
the inspection of HF eguipments viz. Autoclave (V-1201)
ard HF -Stripper (H-1201)during this Revamp~II plant
shutdown. Accordingly the representives of M/s.Stamicarbon
have carriedout inspection of Auteclave and P -Stripper .
The details of inspection & repairs carriedout are as {follows.

Ble=20
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10. (a) One clit was m

A1l the above repairs wer
and DPT check. Also fe
repair welds and found =
welding by 10 % HNO i
thickness measuremnent
as follows:-(Results from
of liner is Smm.




 UNIT

JOE DESCRIPTION

J0E CODE
Seive tray thickness varies from 4.6 mm in the top to 5.8
mm in the bottom. The diamster of the holes in the ssive
~é traye varies from 10 mm in the top to £ wm in the
hottom.Wall thickness of insert liner plates (Design
thickness is O mm)

COFMPARTHENTS MEASURED THICKNESS IN MM
NS
MINI. HMAXI.
3 3.6 4.4 '
q 4.0 4.5
. 4.1 4.9
i 4 4o b 4.9
10 4.8 e

Minimum Wall thickness of top cover overlay was 8.0 mm and
Maximum was 2.1 mm.

CONCLUSIONS =

{a) The reactor is in good condition except foi the tray
- supporting clit welding and J-bolt of the seive trays
which were J{ound to be sroded/corepded &t various

locations.

{lx) The corrosion rate decreases from 0.03 mm per year
in the top to nil in the bottom.

{c)y The internals are in good condition.

(ci) The insert liner plates are heaviiy corroded arid
wall thickness reduction has been observed.Nesds
attention during next turnarcund .

() The liner in gas phase found slightly corroded at

=17 places duie to condansation CoOrrosicn .
{insufficient insuwiation of the radioactive

source holder.)
) - Re--1ining of bottom dished end 1 iner was carriedout.

02) H.FP.STRIPPER —(H-1201) INSPECTION:—

Visual inspection,Tube wall thickness measurement by
eddy current stechnigque thickness gasurement o
overlay weiding and ferrite content measurements were
carriedout by the representative of M/8 Stamicarbaon.
the detailed site report submitted by them i
attached. (Annexure 1)
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J0B COGE JOB DESCRIPTION
CONCLUSIONS :—
P - 3 ; : . P
g ) {(a) The H.P.Stripper is in good condition except for the
. overiay weliding on the tubeshest and the tube to
tubesheet waldings are ceriously corroded
particularly in the area of liquid inlet.
{kk) The liquid inlet nozzle repair welding done in
July*%0 i <stkill -in good condition.
() The average remaining wall thickness of the X CrhNikMo
i
L
stripper tubszs amounts to 2.58 mm with a
2.95 mm and a min. of 2.4 mm.
{cd) The corrosion rate of stripper tube is 0,046 am/year .
{ez) The diameter of the liquid divider holes in the gas
tubes is rathor high resulting in @ low 1iguid
Tevel in the top.
() The oxide scaling inside the tubes is about 2.0 mm.
Chemical clganing advisabie.
02 41 04 EDI INSGPECTION OF VESGSELS:—
o~ The {oilowing vessels and tanks were opened and offered
e F o inspzction in wrea plant.Visual insp2ction arci
Ehickness measurenent etc. CWErEe carrisdout . .The
obhservations are given below.
(a) V-1101 (CO EKnockout Drum ) z-—
2
(1) Condition of demister pad was found satisfactory.
(2) Feeling of eposy paint was observed on the west
side of shell internal suwriace in apprx. 5 8q.
Inch area.
{3 In general the condition of the vessel was good.
(1) Ultrasenic thickness measurement of the shell was
carriedout from outside. A separate report has
beon preparsad.
(b} H-1104 (CO Spray Cooler):-
2
(1) Demister pad assembly was found in good condition.
- (2} A1 internal fittings were intact in positicn.

{(3) Condition of the epoxy paint was found satisfactory.

{(4) Thickness mzasuwremnsnt was done, a report has
besn prepared.

u~=32
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J0E COOE
tc)
{(d)
(e}
()
- (g}

JOB DESCRIFTION

V-1203 (L.P.Absorber):z-

(1)
{2)
(3D

(4)

Mo corrosion/errosion was observed in shell

The shell has assumed blackish colouration.

Condition of supporting grill was good.

A1

V—-1Z206 {Vent Scrubberd:—

%3

§)

The demistsr pad was found in good condition,
howsver its supporting plate was found bent
at two locations.

Grills covering rasching rings were intact in
position.

in general ;the vessel was found in good condifion.

V—-1351 {Hydrolyser):-

(1)

in third tray counting from top, the gasket
haiow the tray has camscut from its position on
west side.This was informed to maint.crew for
rectification.

surface .

the weldijoints were found to be in good condition.

Minpr pitting

wWere

th

oheserved in the circumferential

th

weldioint betwsen 11 2 12 tray.

The shell ciadding has

ATl the tray fastening bolts were intact in position.

Thickness measurensnt of shell cladding was
carriedout using Permazcope. A sspzrate Report
has besn prepared.

V-1332 {(First Desorber):-—-

1)

{3)

The shell inside has

asmsumed brownish colouration.
Mingr pittings wers obzserved in the weldjoint

of tray supports.

of thes found to be

The condition veszsel

satisfactory.

wWas

V-1422 {First stage Evaporator Seperator):—

(1)

{2

The shell has assumed blackish colouwration.

Minor scaling was pbhserved inside the tubss.

=38

assumed brownish colouration.
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OB CODE

JOE DFSCRIPTIDN

{j} V1502 (23 ata Steam drumd z—

- (1)

Ca)

(3)

(k} V-1503

The vessel has

The weid joints
underflushing was

assumed brownish black colouration.

were found satisfactory. However

noted on HAZ (i.2 of parent matal )

on circumferential and Tongitudinal weld scams.

The weld joints of the
pipes were found to be

VIFT of the ve

Jointe was

on shell weald

1 ike defect was
inside of the vessel.This was
shallow grinding & DPT. The
found to be 1Z2%approximately

cirssam from

confirmed after
defect Tength was

55

top & beottom distributor
in good condition.

21 weld seams and nozzles weld
carried out .No defect was observed

soams.However ,1ack of fusion/crack

obhserved o west side manhole

as it was observed during Shutdown—Nov.1992.

n1+

In general the
ateam drum was

Top and bottom

found to be i

a11 internal

-r

C]_

ished ends.

MHPFT of circeams
Mo defect was

onic thicknes

{F ata Steam

n

fittings were
good condition.

drim.Y ==

=14 measurnent was done and
a separate report h as been prepared.

internal colouration of the
observed to be brownish black .

distributor pipe weld joints were
good condition.

found intact and in

Srattered pittings were observed on both the

and longseams were carrised out.

raveal e

thtrasonic thickness msasuwrment was done and
a report has besn prepared.

(1} T-1501 (Condensate tank}:-

(i}

(2)

{3}

The internal

colouration of the shail was found
to be brownish black.

Suppocrting plate (8trip supports) of firs

inlet pipe from

Impingement
gnt detached

east side was found mzsszng.

plate beicw both the inlet pipes
from shell .The above findings
wersg communicated to HMaint.

crew for rectification.




JOB COnE

{m}

{n}k

OB DESCRIPTION

{4y fiverall condition of the vessel weld seams was
zatisfactory as seen visually.
(%) The Ultrasonic thickness measuremsnt of the

shelil and dished ends was carrisdout . ssperate
Feport has bsen prepared.

T-1301 {Ammonia water tank):-—

(1Y Al the weld Jjoints were found teo be in good
condition and free from corrosicn/erosion .

(2} Tank bottom plates were found buckled upward
approximately 3/4 inch at the contre.Howeaver .,
this has also been obssrved during previous
inpEction.

{3 The Top 1/4th area of the tenk =shell has
aszumed  greyish colowration.Rest of the area

has assumed brownish grey colouration.

T—-1401 {(Urea Solution tank) :—

B The Tank shell has assumed brownish colouration.

(2} The weld Joints werz found in good condition
and frese {from corrosion/erosion.

{3 The tank bottom was found to Bave buckled

upward at centre by
obzerved in the

172" approximately,which
past .

Watks

(E) Pipe line thickness measurement:-—

LiT tra

folio

maasu
ATNes

thick

Keliability Celld

al

is

e,
S T T

P e ]
Wl
g

67
(3]
(F)

monic  thickness measwrensnt was carciedout for  the
ing pipe lines in urea plant.The detailsd thickness
rement report is attached herewith. Also.the attached

e gives the minimum thickness observed ot
teduald pipelines, Design thickness and minimum
nezs required as psr th2 calcuiations made by

The detailied report on Icsometric sketches

20 attached herzwith.

PR-1201-&" (35) §T-1101-4""
FR-1226 -2" (&) ST -1209 -3¢
FR-1230- 4" (37) &T-1210--4"
PR -1202-10" (33) ST-1102-8"
"R- 1203 8" (39) BT-1120-6"
PR -1204-g" (40) ST S151-8"
PR- 1205 4" (41) ST-1407-12%
FR-1205 8" (42) 5T-1409-4"
GA-1201- &* (43) ST- 1402-3"
L34
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8T-1104-6"
S5T—-1116-6%
8FT-1116-12
8T-112%-%
5T-111%-2"




Inside painti
five coats

Epoxy painting
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fFixi
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PLANT TURNAROUND - SEPT. - OCTOBER — 1993 1¥6

HRE& - PL ANT

ELECTRICAL JOB5
JOB DESCRIPTION

CARRIED OUT MAINTENANCE OF TRANSFORMER 7A.7B ABD 17

tightned the primary / secondary end

Forminals of the cablzss

3 Marshalling box checked and repliaced the oil with

Reacrtivated silicagel in dehyrating breather.

circuits and protecticn system o f

of primary and secondary windings

CARRIED OUT FREVENTIVE MAINTENANCE OF THE MAKE AlSs
INSTALLED IN MCC—6 & STEMENS ACBs INSTALLED AT MCC-14

rRepl aced defective parts and worn out contacts.
ubricated the mechanism.

cked trip and cliose timings of CEB for uniform closing
and opening of breather poles.

FREVENTIVE MAINTENANCE CARRIED DUT ON MCC-6 & MCC-14

Checked all
contactors,

fittings isniato

nznt and replaced def{ecbive
elemer connectors, fu=se

Cleaning and tighening of bus bars & cable connections.

FREVENTIVE MAINTENANCE CARRIED OUT ON CONVEYOR CONTROL
PANEL (KONEL PANEL )

active contactors. timers, worn out Elemnsx
2 .

P-11316, P- 11328,

e &1 Carried out preventive maintenance of ail motor operated
valves and control panels.
H=35
b e




Frovided conn
machings, air

Praovided 1
Tamps, weld: &
Stripper,Prill tow

PFBVid&d—té‘Eﬂﬁﬂﬂﬁs :
tower etc in Urea plant
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PH-1124 . PHEO-114

PLANT _TURNAROUND - SEPT. - OCTOBER 1993 1597

UREA-PLANT

INSTRUMENT JOBS

JOR DESCRIPTION

(A FIELD JOBS =

The {mEmejng control valves wesre removed from lTine and
completely overhauled incliuding A5 regulaters and U/,
Hetailed maintenance carried out is seperately prepared.

s AICV-1121, PICY--1126. EREV 1433
R, HICV-1122, LICV-1203, PICV- 1501
FitVv-1203, PICN-18215 PICV 1422,
-1 B0O28 , PION- 1?21, FICV-1201, LICV-1504

General cleaning and calibration of the ol towing
teveltrols carried out.

LIC-1203

i LIC=1502, LER-=nlil =300 Chest i

The foliowing pad type level tramsmitters were removed
from Tine and cal ibrated. Gaskets changsd and put back in
Tine.

LRC-1421, LIC-1201, LI-1421, LC-1401, LIC-1202

The following ficw transmitters cal ibrated.

1102, FRC-1201, FR-1201, FE- 1122, FE-1124
-1302, FR-1502, FR-1503, FR-1504, F1-1050

1 cleaning and performance checking of the following
field switches carried out.

“TFH 1101, PLCO-1124, PILO-1132, PH-1133, PHCO--1133

140, PH-1144, LILA-1123, tLEO-1123; PL—1167, FLUCSTIE
1L$¢ DFH-1 158 B L 11:? FLEI-115% o BECISCTI60
Lié

seneral cleaning and per{ormance checking of the following
recaiver switches carrisd cut.

27, PL-1128, PLCO-1126, PHCO: 1145, PH-T1459
The foilowing pressure transmitters calibrated.

PT-1133, PIC- 1422, PR-1424, PIC-142%
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JOR COLE JOB DESCRIPTION
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OB The following H.P.thermowselis were inspected and put back
in Tine.

¥

“»

TR-1202, TR-1210, TR~-1209, TR-1206

a2 Beneral cleaning, gland +illing, ovsrhauling of Ars
regulator and V/F and stroke checking of the following
valves was carrisd out.

LEV-1123A, LOV--1123B, HICV- 1022, TRCV-1421, TRCV-1422
LICV-1201, HICV-1221A, HICV-12218, HICV-127248, HICV-12228
TRCV-1202, LCV--1502B, PRCV-1501, HICV-1201

io The following brokks rotameters were removed  from Tine ,
float inspected and sketch prepared.

FRC-1421 ,FIC-1208, Fi-1431, Fi-14283

18 | The olliowing 210 series transmitters replaced with 300
serics Tayler. Provided air header. Impulse tubing changad
to 172" 8.5. Izolation valves replaced with 1/2" 8.8,

FIC~1130, PIE-3183 BRI

h The following trnasmitters signal tubing changed.
;: FIC=112%9, ER-1502
i3 FRC- 1201 -+ [rifice removed from line and found damaged.
Replaced with new spare.

i4 Eiectronic transmitters mounted for FT-1351, FI-1302.
Wiring and tubing done.

15 48 P.T. Temperature scanner mounted in place of Ti-1.
Wiring done. It was calibrated and taken in line.

16 H.F.Stripper radiocactive source was replaced with new
source  of original activity 38 mci as the half life was
over. Monitor cal ibrated accordingly and taken in Jine.

i 3 Nos of tarminal junction boses mountod bshind  the
control  panel and all the existing field termination was
dene through them in a systematic way.

18 Autociave radicactive source was removed to facilitate
mechanical mainteznance and put back in Tine.

¢ Vibiration probes and T/C removed from the compreéssor  and

e the filed scctions to facilitate mechanical maintenancs
and put back in line.

P

20 New H.P.Condenser weep hole connections were provided as
por the requirement of production.

L4
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JOB CODE

Q1

o b

Purge beam
of 1evel

(B}

L RCV=1201%
and side

PICV=11729

HICY--T12%

FROV-1421

FREV=1Z2C1

FIbV-31203

o B T

oo

FROV-1202

u
1

FROV- 1- 1

- 1421
V-1422
PRV

- 1504

PICV-1502A

JO0B DESCRIPTION

CONTROL VALVES

f1anges)

£ HP-LP 1" piping assembly used for purge type

sensing in HP Stripper were removed and bl inded .

{bottom

Smooth cut taken on piug valve body

and the distance piscs.
Complete internal assembly changed.
Flug reconditoned. Seat % gland packing changed.

Internals inspected. Found o.k.

¢ Smooth cut teken on plug and seat. Gland
packing changed.
s Smooth cut taksn cn plug and =eat. BGBland
pack ing changed.
s liaphragm changed
: Smooth cut taken on plug & seat
: Bmooth cut taken on plug and seat
Seat and plug reconditioned.
: Bmooth cut takon on plug and seat .
internale inspected. Found o.k. Volume booster
changad .
: Internals inspected. Found o.k. Steam guide

and gland packing changed.

Internals inspected. Found oc.k. Steam guide

and gland packing changed.

: Smooth cut taken on the seat resting portion
of the valve body. Top flange facing was taken
down by 1 mm by machine cutting. Changed the
bottom seat, bottom cut gasket, top spiral
gasket, V/P and gland packing.

s Valve body gland portion found damaged.

Reconditioned by inserting a cylinderical

sl eeve of 5.5.g9land follower changed.

FICV- 135028 @ Plug and seat inspected. Found ok
PICY-1201 ,PICV -1 221 ,LICV~1504

Smooth cut taken on plug and seat

bi—-43
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FLANT _TURNARODUND - SEPT. - OCTOBER 1993 JJ?]—

St AN S

UREA-PLANT
TECHNICAL DEPARTHMENT JORS

JOB OESCRIPTION

THE ADDITIONAL HEAT EXCHANGER:

Two nos H-1301/1-2 werz installzsd in paraliel to the
existing piate type heat exchanger (H-1301) in the
hydroliser system in the Ursa plant alongwith the
sary piping.

This has provided the Fiexibility in the operation.

REFLACEMENT OF H-1502 =

The Vent Condenser H- 1502 was replaced by the pew
Highoe sire Condenser in the Urea plant. MW
fot.dater heating piping was also hooked up with the

=W H-1502. CuH.was used in the sxisting system for
cooling steam condensate. In new Heat exchanger
t.M.Water is uszd as the ceooling modia, whereby this

was  the D.H.Water will be heated and the cooling
water is zaved.

ar The Orifice plate one no.provided on  the Steam

injection Jline to reflux drum and one no. +£o

steam injection line to the Effluent Vapour Iniet

to V1201 iind Desorber. These facilitate The
team ceontrol .

Tapping from the ocutlet of Vent Scrubbes V-
taken for new L .F.Bcrubbesr (V-1207)

«) 2V HN.B.Tapping from the D.M.Water line to H-1502
taken for D.M.supply to V1207 (new) system.

¢) 3" N.B.Bypass line with Isclation valive provided
on the Atmospheric condensate tank sn2al bypass in
the Urea plant, to improve the Condensate Sealing

e) 2 N.B.Tappings taken from V-1206 for Ammonical
kater intet +Ffrom the Ammonia plant {104-F
condensatz)  and also one tapping af 29 for the
same  service on the Hydrolyser plant drain line
to Ammonia water tank in the Urea plant.

) 2 HNos 3 NB control valve along with the
nEcessanry piping provided on the o ERf Ruent
discharae {rom the Hydrolyvser system into the
strong Effluent tank in the Offsites.

U4 4
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OFEFES I I E —_PilaNT

MECHANICAL -JOBS

J BE iL¥FiKIF fitﬂd

COOLING WATER PUMP TURBINE B8-4401/68 3

al

1}

erhauling the Turbine

Fitting marks were found on both (small & big)
carbon  ring portions of the rotor. A matching
cut is taken to smooth it. Balancing of  the
rotor could not be done.

Carbon rings were loose and on  checking by
fili=r gauge in big rings clearance was maxi.

O.014" and is =mall rings it was 0.008".

Corm of governor and M.O.P.found wron—off on
setl

Steam nozzles found erroded badly on few tips

should be replaced in next opperunity.

Governo- overhaul ing is done

off valve overhauied. Found badly
rusted. This waes cleaned and boxed

1 : and filler cleaned / replaced
and il sump cleansd and il changad.

CONLING WATER THRBINE G-4401/B :

(1)

v

erhauling the turbines.

Fotor found in gopnd condition.
Carbon rings found broken.
Brao.found ckay

Overahuling of relay cylinder, governos and
gquick shut off valve is done.




JOn ConE JOB DESCRIPTION

ANNEXURE -1

L4401 A B-4401-F

(1) JOURNAL BEARINGS CLEAR

:

fter dis Be{ore
antl ing Ausgably

Coup . Cov . LR . Gen. . Coup . Gov .
=ide zide side side side = ice

O O08Y £ . 00" O . Gog" .00 0 .008"

{02) THURST IN DECOUFLE CONDITION

fore After dis Before
emb iy mantiing Amsembiy

T 3 s I . 013 O, 009" 0009

NOZZLE CLEARANCE

Before After dis Before
& iy mantling Assembl vy

b 6 L 0,092"

{004} CARBON RING CLEARANCE

(- 4401 —£ {- 4401

(a) Hig Carbon rings steam {z) PBig Carbon rings steam
pxhaust side sxhaust side

{1} Botor size — 106.32 P# (i) Rotor size -« 10&6.95 MM
Zize clearance {(ii) ECarbon ring size cl sarance

Sy 107 .20 MY 0. 25 MM
i 17 020 P Qe emi
0.20 MM 107 - 15 Hrl & ST B 1
Q20 P 107 . L5 i L S0
0.17 MM 107,125 MM [ o R e 50 o




UNIT

J0R COGE JOB GESCRIPTION

G -4401 -A

1 oy, B2
-~
{b) BRig Carbon rings stzam
exhaust side
(i) Rotor size — 106.32 MM
{ii) Carbon ring size ol earance
1086.62 M O.30 MM
106,62 MM () R [ 3 1
104 .97 & i B e o
106 .52 MM 0 .20 MM
106 .52 MM Q.20 M
{cz} Small Carbon rings steam
=vhaust side
(i) Fotor size @6 <33 MM
miEe cloarancs
b T SR gl
G.12 MM
r *
"-a
{1 Big Carbon rings steam
axhaust side
(i) Hotor sifze — 264,35 MY
({ii) Carbon ring size clearance
€% i .15 HiS
(O2) M 0. 15 M
{O5) OIL CUARD ClLEASRASHTE
HF side -
LF sids
{ 3és) OVER SPEED TRIF AT
H400 REM
{O7) FARTS - CHANGED
€3 o
- i) Worm 1 No
£ )
(ii)} Bro.for linkagz to Gov.Brg.

No.IR/414/7181& needlie roller

0

R-4401 -B

Bia Carbon rings steam
exhaust side

(i) Roter size = 106.52 Wb

{ii) Carbon ring size clearance
107:.22 M .30 M
107,22 MM Q.30 FM
107.17 MM 0 .25 MM
107.12 MM 020" MY
Hazoi 2 Q<20 Mk

{cy EBmall Carbon rings steam

exhaust sids
(i} Rotor sire - 94.88 MH
{ii) Carbon ring size clearance

b A L R 2 B R

M

97 0% MM 0125 M4
{ci? Big Carbon rings steam
exhaust side
13 Rator size < 95 82 M
(ii) Carbon ring size clearancs

FERT M
P& 7F

D.15 MM
0.15 MM

HP side -~ 0.003" t6 0.00&8"
LF side - Q.,003% to 00005

&LEAH00 RPM

(i) Throttlie valve spindle

Code Jd33202276 1 No

(ii} Connection cross bar cods

IAZQR0LT = 1 Ne

-3




1 No. Pilot v
we 7w 3 ND

il labyrinth
Part No.l1G5/1
Code Mo 333202239

Carbon rings

Code ~ 333202126 - 1
Code - 333202134 - 04

03 02 03

General
found ok

Clearance of jc

a) Beneral c©
found ol

b) Clear




UNIT

JOE COGE JOB DESCRIPTION

¢} Farts changed.

1% i) Toothed rubber ring for coupling - 335413010 - éhips
ii) 011 filter insert — 335412010 — 2 Npos

iii) Casing cover bolts - 2 Nos (Une no.of each type)

i} conler cleansd & boxed up & oil sump clsaned

il
and oil changed.

3 02 04 BFW PUMF TURBINE Q-5111

Fraventive smaintenance .

a) Emergency  trip valve spring changed as the valve was
not  resetting after tripping as, the stiffness of the
spring was lost.

) Jouwrnal bearings clearance
i) Free end side i .29 MM
B Couplting side - B0 M
T Thrust e 0.22 M

) Lube il coeoler & boxed up. Sunp also cieaned & fresh
o0il chanrged

Q3 Q2 o5 LEHS PUMP TURBINE 0D-51314
Freventive maintenance
a) Inspection of the bearings done, found ockay
h} Over spesed trip checked % cileaned
o) Bovernos dirive wheel & worn checked and found in good
condition. 0i1 of governor flushed and refittsd.
03 02 06 D.H.FEED WATER PUMP TURBINE Q-4202
Freventive maintenance
al Vibration reported high at speed of =700 rpm
=) Journal brgs.opened and found okay.
ol earance i) Frez end side - 0.008"Y
i1y Coupling side — 0.008B% - 0.010F
i%; c) Distance betwsen governor spring adjusting nut and

tirst thread ~ 13.7 MM

d) Fine adjustment bearing holder changed as it was loose
in the bege BoD.

-5




~ UNIT

JOE CODE JOE DESCRIPTION

&) Cooling water line for cooling the oil of the Jjournal

E pearing found chocked. This was cleansd. However frees

o end brg. side part of the cooling Tine which is built
in the body could not be gleanedhence bypassed.

) Alignment done.

a3 02 07 COOLING WATER PUMP P-4401/A

Overhauling the pump

a) Fitting obsesrved in casing & cover of the pump. This
was building up and ground to the Tevel.

iz} Gland porrtion of the sleeve was {found worn off and
thz sleszve was changed.

) Thrust brg. No.&318 - 455001124 - 1 No chanaed

ol Jowrnal brg. of coupling side changed as white metal
tining found damaged badly.

) Journal brg. cleacance of both the brg. O.00B"

03 02 08 JACKET WATER PUMP — S301-B (AKAY PUMFE)

. Owverhavied the pump.
This pump was installed after fixing new foundation. On
starting the pump was found Jammed. On opening, the bushes
ware found damaged and were free on out side dianmsters.
Foliowing parts changsd.

i) Both spiders and coupling bush —~ 1 No sach.

03 02 09 DRINKING WATER PUMF P-4301 (KIRLOSEAR MAKE )

Overhauled the pump.

sound was heard from this pump. On opening the
totally found damaged as bearings were badly

Following parts changed.

i) Shaft - 3330011680 ~ 1 No
ii) Bearing ~ 6305 - 1 Ng (455001111)
e iii) Blesve - 333001311 - 1 No
i’ ivy  Oit seal —~ 1% 0 S R S M T e




UNIT

JOB CO0E J03 DESCRIPTION

03 02 10  BOILER FEED WATER PUMP P-5112 (MOTOR DRIVEMN)

£ Preventive maintznance was dons.
&2 Jowrnal bearing clearance

1) - Couphing  sage s =0 St
L Fresge end side - G.11 MM

found 0.54 MM
and gear box opened.cleaned & boxed up.
sump was changsd after cleaning the sump.

Bl Thrust was
) 0i1 cooler

d) "Oif "oFos

03 02 1l BOILER FEED WATER FPUMP P-5111 (TURBINE DRIVEN)

Frreventive maintenance was done.

; { I ) DLt 2
23 Free orid side = Q.12 MM
a2 Thrust - .68 MY

g
=
3
is]
i
.
I

{

Thrust waszs found more than recommended (0,58 MM to 0.30 FMED
This was reduced by putting oil paper of 0.2 MM inplace of
0.4 it thick gasket. Thrust came Q.48 M. But ieskage of
1] ol ~ved from gasket. S0 again 0.2% Ml thick oil paper
no oil leak cbssrved., Final thrust was 053 ¥l

iearing warn: sff. b Eh point  of
should in the next opportunity.

g a: &3 GEAR BOX OF PUMP P-4401-4

Overhaul ing the gear DOX .

al Sear box found in good condition
B Jowrnal bearings ol earance

- Pump side - 0.013 MM
Turbine side ~ 0.012 M1

Hiah speod
Shatt

Sl

1.00 MM

et

Thrust — £0.040"

Low speaed ¥~ Puep sige = Ot M
Shatt 3 Turbine side — Q.20 MM

Thrust - A LOT O ]

I It was boxed up after general clieaning.

]




- UNIT

JO0B CODE JOB DEGCRIPTION

R AR GEAR BOX OF PUMP P-4401-B

Cverhaul ing the gear box

z%

) Teeth condition was okay but high spots dus to ssizure
of metal pacrticles nbserved on few tzeth. Thses were
match to the surface of the teeth by stonning.

0} High speed shaft Journal brg. clescance - 0.17 BM on
both sides.

it

el Low speed shaftt Jouwrnal brg.clearance

.

Turbinge sids B = St
Fump =ide A £ P o

d) High =zpeed pinion thrust -~ 0.034"

&) Low speed shaft thrust - 0.009"
f3  0i1 guard clearance — 0.C03" to 0.005"

g) 0il of the sump changed after cleaning it.

3 0F 14 C.T.FAN BEAR BOX NO. U-3 AND A-7

- £ g o

Oy O 15 Overnaul ed the gear Dox
i R - In this gesar box the high speed shaft top
bearing nousing +ound damaged . Hence nesdsd
Hlacensnt . Another gear box brought from stores  and
instalied after replacing the hub. Fainting of the
structure betwsen gear box and motor is also  done.
Biades were alzo cleansd.

2y U3 - The hub holding the biades {found badly corroded
arid  might brake during service. Hence, this gear box
was replaced  with a gear box duly fitted with hRub.
Coupling bushss changed. Bilades cleaned. Fainting of
the strucure between gear box and motor is also done.

BT le A-b.U-1 % -7 TAKEN FOR PREVENTIVE MAINTENACE

o3 02 17 A1l blades were cleansed. 0i1 level hose {lushed with
astoam. Lear box  oil changed. Internals of aear box
checked, {found okay. Fainting of structure betwecon gear

A i il

box and motor done only in A—6.
03 14 01 AT steam leak Jjobs attended as per Tist.
-~ 03 15 01 BHEL BOILER
Boiler inspection is done. Open inspection was done on
22/09/93 followed by Hydrotest at 20 KEg/cmZ cn 05/710/93.

Retied valve tested on 04L/10/93 at following pressures.

G-
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UNIT

Y
J

0B COGE

08B DESCRIPTIUN

Fopping pressure Feset prassure
Drum front RV 7318 &7 .2
Drum Rear RY &% .8 &7 . 8
Guper heater RV &5 e H3.0

For doing above job necessary gland packing done and all
=team ieaks attended a= per list given by production.

a) DEAREATOR

opening of vertical portion of deareator the inside
s found badiy damaged. It was understand that this was
i to no support in the middie of the trays and the trays
wenrs bend and damaged from the middie portiono onily. Hencos
middlie portion was {fuwrther strenthened by providing
5.5.angles. Fpllowing parts changed.

i) Tray » - @000 s 1 o
T Angle B37100G09 - 4 Hos

b) REGENERATIVE AIR HEATER

This was overhauled and report is as under.

ANNEXURE - Ii

OVERHAUL ING OF REGENERATIVE AIR HEATER AT BHEL BOILER

01 Coid end heating elements (baskets) were removed and
changed with new one (12 Nos), as they were filled
with carbon dust and were found chohed.

02 A11 the studs on the rotor shell plate were cut and
12u studs welded as these were badly rusted and could
not be opened.

03 A1l radial seals and seal hoiding strips of hot and
id mide wore replacaed with new as the old seals were
1 bhend, damaged, rusted & with uneven clearance
and thickness. Seal clearance was adjustsd as below.

al Hot end in-board seal clearance — 3.79 mm

3
B ot end out--board s2al clearanciz- OG-0 @0
)Y Cold end in board seal clearance— 0.5  mm
o} Cold snd out -board seal clearance 3.74 mm

O Inside hot end basket - 02 Nos. and outside hot end
baskat - 01 No changzd with new as thesz were badlwy
damaaed .

0% Pin rake and pin root gap checked and found within the
allowabis limit of 13 mm. Alzo all the pins wWers
cleansd.




UNIT

A0 CODE JOBR DESCRIPTION
04 Hot end bearing side water cooling system cleansd.
— : -
e 07 Both the hot and cold end rotor radial bearings wers
checked. No oil leakage observed.

08 Both hot and cold end circumferential seals checked
and cleaned and found ockay.

0% Rotor drive gear box openpd. Gears and bearings found
in good condition and oil Changed.

10 Bibby coupling checked and found ckay. The gap between
input shaft and air motor shaft found 3 mm i.e. within
the lTimits.

11 Cleaning device (soot blowser) and its movemants
checked and found ockay.

i Rotor post seal found okay.

13 Air motor also serviced.

The list of spares recommended by the representative
of BhEl. is as under.

a) Radial bearing of the rotor.

b} Circumferential seals and special bolts.

The performance aof. the air pre- heater. after
overhauling shall be intimated to the Additicnal
HGeneral Manager, Engineering , BiiEl Ranipet as a feed
hack .

o) A1l damprners of hot and cold air and gasduct made free
by greasing and cieaning.

Clutch coupling oil  on both side (Motor - authmatic

transmizsion (TYA) and turbine - 150 Servomesh) f1ushad

and charged new oil.

e} AIR BLOWER

It is removed and piping fabricated direct for air supply.

+) S007T BLOWER

- A - . -
~ 11 8 snot blowers were taken for preventive maintennance.

Al=so all =stpam valves wersz taken for overhaul and boxed up
atter lapping the seals.

o-1 o0




UNIT
JOr COGE
a3 18 01
-
g
o
-~
O3 15 OF
o3 1% a3
03 19 Q4
o8 S1 01
O3 310
-

03 Al 03

P R e e

JNB f 1FRIDTIUN

NEW SAND FILTER

Thie was opened for inspection. The wiremesh found torn
and broken. This was replacad with new.

REACTION VESSEL AND NUTRAL ISER TANE

Opencd and boxed up after cleaning.

Fnucu coating of complote cutside including nozzles, stair
Jhrand rails & other piping of HUl storage tank No.2 is

Raw wator sucticn line of FRP replaced with M.B.line. The
1z of the nozzle of tank made of FRFP was found very
thin. This was made 3% MM thick by FRF mates and  then
connection made .

COOLING TOWER

a) Wood work of ail three cells of Urea cool ing tower
done by M/s.Faharpur cooling towsr. Al small repairs
in other cooling towers is done. Side wall ashestos

eets which were broken were roplacsd by new ones — 21
n&uﬁ. New hangers for chlorine line made and installed.

bl 411 actuatcrs were overhaul ed

nd packing of all the valves done.

o

) C.T.distributien valves oaverhauied
e) A1l found siuice gates overhauled as per Annexure — II1

Foliowing veszels taken for rubber 1ining repair work.

1) B-11 & BMBA-R1

vesscls were rubber lined after removing old rubber.
sver, bottom of SMB-I1 was not deone as it was found
cltay. Set of nozzles also removed from the centre of FPHB
and pluasd the space before new rubbsr tining.

2y LM.WATER BUFFER TANE

Elisters were found in the tank. These were removed and
patches of different sizes made of nsw rubber lining. '

3) C1_STORABE BUFFER TANK

On spark testing 20 points were showing non contunity.
hence, those wersz repaired by patches.

New foundation for J.C.Pumps made. New cooling water line
made for giving cooling water to its gland and bushes.

=11

done .



COR

UNIT

1“8 C”ﬁr

03 .31

4

JOIE DES“PIPTIDH

SERVICING OF SLUICE GATE - SIZE 20000 MM X 1400 MM

01) Job of servicing started on 1%/09/93 and completed
on 24/09/93

0O%2)  Job could not be started on full swing as the cooling
water sump was not empty. Cooling water sump got
emptied on 22/02/93.

03y Overhaulled the head stock gear housing all 4 nos,
clzaned and greased. In gate No.l & 2 thrust bearing
M. 51114 (code No.455011014) found damaged, hence
repl aced with new cns.

04) In gate No.l wedge block of bottem side found damaged
This was repaired by welding. In other wedge biock
copper strip was found broken. This was replaced with
nedw one.

05y Clearance of 0.1 MM between seat facing and wadae
hiock both horizontal and vertical was made and
checked by filler gaugsa.

04y A1l the ©4 Bates duly serviced, handed over to
production on 24-05-1993,
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J0E

COnE

FLANT TUNRAROUND - SEPT. - OCTOBER - 1993

E=FPL=A:MNF

2B e A el S

INSPECTION JOBS

JOR LESCRIFPTION
DEARATOR OF BHEL BOILER :

Q1) HNo corrosion or

023 Top portion of the deaerator head

blackish brown colouration.

205

erasion was observed in the shell.

assumed

03) Colouration of the bottom portion of the dearator
head was observed to be reddish birown.
O4) atll +hh weld joints of Deasrator head were in good

DF)  The middie szagment of the bottom mast tray
distorted from its tack weld and it was
to WHaint. crew for rectification.

1§78 angle
wold

Gimilarly
distorted from

supporting

itse tack and it was

of third tray was
rewelded .

was found
intorned

founc

LoD .

wWeEr e

i) Heagrator Brum @
) Rusting and scal ing was obhserved in both
the dished ends.
k1) Ehell aseumed blackish brown coloura
£33 Overa 31 cmﬂditimn o the weld jonts
visually chekced and found to be good,

M _WATER BUFFER TANK :

1) Spark testing | of rubber lining was carried out.
Fubber lining was found damaged at two locations.
Marked for repair and the same was informed to Maint.

CIrew.

02) Hardness of rubber 1ining was noted to  be
range of 78 to B0 shore—-A.
03y Small biisters (approx I mm dia) having

cracks
1ining.

wWEle

04) Similarly blisters of 1" to 2¢

first bottom pipe of the tank from

3

phserved in the bottom portion

dia were found in
south side.

in the

partial
of the

the
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UNIT

~HEHE REHE

£

[y

PLANT TURNARDOUND - SEPT

. - OCTOBER — 1993

CEFSITE -

FPLANT

CIVIL JOBS

JOE DESCRIFTION

WATER TREATHENT FPLANT =

SR plaster by Ara
5 aof weak
of- = treatment

MEAsUming ar2a.

i t1ing - REGSy 3l
casting RUE =]

conling water make

: (E¥x]

EFFLUENT TREATHENT PLANT

1 ining 4

A 3
- T4

lining

Ccombustion arsga.

Fianhol e

opening and c

COOLING TOWER

ing of wooden

conl ing towesre

Gil

idite/Hardner and

EffTuent and strong effiuent
ctorage

plant, Acid, HalH

in
ari

1
ar- Rndon oL L
{

n strong effluent A"

:t?:-j it

o header of  super

Tosing the same.

Tooring on sump area

NalHd storage

Tow gaps in flocr by

2oy

on the
channg2i
and

ica

f

e

|‘|l

sand
near

I1 and

£ FER w3 O3 6
2 i and

heater 2

and channel




UNIT

PLANT TURNAROUND - SEPT. - OCTUBER - 19%3 éiCﬁg

BFFESITES ~ FLENT

ELECTRICAL JOBS

) J0B COne JOB DESCRIPTION

DE-61 01 CARRIFD OUT MAINTENANCE ON TRANSFORMERS 2A,2E,3A,38,
4,48, 8,11,12,13 AND 14

a) Checked and tightened the primary/sscondary and
ternination of cables.

HT mide vertical bushing insulator was found loose
resulting into oil leakage in Marshalling box of
TR 4-A. Bushing tightned and cleaned the oil
chambesr and replaced with new oii .

Secondary cable leads were found over heated in TR
2 % 14. Fresh terminations were made in both the
transforners.

TR- &8 Secondary (3.3 EV) bushing insulator found
Ioose. il was leaking in cable box. Tightned the
bushinas and found o0il Teakage stopped. HT Marsha-
T1ing box was complietely corroded. Clieaned and

fTilied with new oil .

2, Bl Carried out testing of oil in main tanky Marshalling

3 boves of the above transformnsrs.
) Reactivated the silica gei in dehydrating breathers of
the ahove transformors.
d) UChecked the trip circuits and protection system of all
the above trasnformeors.
&) urod IR valuass of primary and secondary windings
the above trans{ormers.
03 61 02 Carried out filteration of il of transformers of 35, 38
By Siang el
Q3 &1 kted earth resictance of all earthing installation at
vard.
00 &1 GF Freventive maintenance carried out of all 11 EV switch
{(GEC/THMG/HEIRLOGHAR) installad at &6 BEY B/8 and MPSE
a) Checking of main and earthing contacts, mechanism,
closse & trip operaticns,lubrication of moving parts.

) Replaced il in all BOCEBs broken level indicator
3 e [ ] e P
5T MOERa

o} Replaced defective spring charge mechanism of BEW
pump motor MOCE at new MPSE.

017




UNIT

J[E FﬂUL JUHE DEuinFTION

d) HMeasured IR value of all HI cablies cannected to th@
unit transtorners.

’, 03 A1 05 FPREVENTIVE MAINTENANCE CARRIED OUT OF ALL LT ACBS/THG/
SIENMENS INSTALLED IN MCCs
Replaced defective parts and worn out contacts.
Lubricated the mechanism.
Che the trip and close timings of ChRs for uniform
clos 1nq and opesning of bresker poles.
Checked contacts pressure and adjusted Wierever
reqguired.
O3 61 06 FPREVENTIVE MAINTENANCE CARRIED OUT OF FOLLOWING MCCS =
PIE L FEE: 3 MEE: 8
MCC 264 MEE - 11 HEC #B/40E HEE 13
Cheked all feeder compartment and replaced defective
contracteors, contacts, timers, Elemsx connectors, fuse
fittings, isolators etc.
eiﬁg and - tightning of BEus bars and cabia
= CrIitHTIS
&11 120 HP feeder compartments & madified by providing
yra contacts in place of 2504 lyra centacts to
flahs overs,
4 isplators were replaced with the Tatest 1258
‘iteh fuss units in the fzeder compartoents of SMCC-
l (Feader HNo.l3, 19 & 29)
Modification carried ouk,  dn atl full feedor
compartaents of above MOCs by covering entire bus bar
chamber in view of safety of personnel.
OF 61 OF OVERHAULED THE FOLLOWING MOTORS -
P-33026, P-440558, P-4403B,; E-5111, E-S11564, E-5i15b,
>-3B028 . P -33036 & FP-8304%
O3 &1 08 Carried out maintenance of all _lighting distribution
bBoards installed in the plant for replacemsnt  defective
awtiches, burnt out fuse fittings, connectors, cables etc.
it 03 51 09 Carrizd out checking of terminal boxes of all motors above
o 1% HP  {or loose connections, burnt out cable ieads and

rectitied.

33 &1 10 Provided temporary connections of fiood lTights, hand 1amps
in boiler, water treatment, ccoling tower etc.

f--18
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PLANT  TURNARDUND —« SEPT. - OCTOBER 1993 2:[2
f-FEPF 8 I0E e s e P
: INSTRUMENT JOBS
: J0B CODE JUuB DESCRIFTION
O3 71 0 Following instrumentation jobs were carried out in  each

area of offsites plant.

o3 71 O} BHEL NEW BOILER =

01y Dropped the 100% BFW Contrel wvalve FCV1  from  the
line. Inspectsd the trim for passing. In FOV1  valve
Tapping was done. Uhanged the giand packing, checked
the seating of plug and zet with blue, replaced the
met of gaskets and the valve was mounted back in
line. Checkad the stroke of control valve.

02) Dropped the 307 BFW control valve FCVZ from the line.
Changed the gland packing, changed the asbestos
gasket with copper gasket and assembled the valve.
Checked the stroke of the control valve.

03) Changed the annuciator I and 2 with the new IIC
Annuciator. Changed the wiring and checked the wiring
for AlJl. Checked the alrsm for all  the windows,
o changed the logic from break to alarm o make to
‘ alarm for BFH pump/Day tank . New alarm points for RC
asrator leval high and Tow was provided from the
recorder .

04) Inspected all thermowelis, draft gauge points.
Cleanzd  the fuwrnace thermocouplies, pressuwre  tapping
points, new tapping point was provided for the gas

draft gaugs.

0Oy Checked the Inverter, Battery and batter charger.
Checked the functioning of static switch. Checked the
performance of the batter by taking the battery in to
line. Cleansd the Auto changsover relay and put  back
in line.

L

Q6 fgnitor gun was removed and checked Ffor beth the
burners. For burner No.l new Ignitcr was providod.
Giun  engagement switch was removed, cleaned and

checked. Dun engagement Alarm was provided in &8b4 .,

07y Calibrated all pressure gauges.

A G8) Checked strokzs for the burner air dampers. Checked
> . . . -
- its wiring and regulators. :




UNIT

JOB CODE JOR DESCRIPTION
g %) Checked the BMB panel ; changed the faulty contactors,

N : checked the wiring. Provided an extra contactor for
trip of Bun engagement and checked the sequence .

Changed the scavenging timer since the old one was
faulty. Checksd all the segusnce.

10}y Calibrated all receiver indicators,; checked the
controliers for seal 1esk and balancing.

11y LiA & LHA for drum lTevel microswitch @ asscmbiy was
replaced  and cal ibrated. &larm level high = B4%Z  and
Tow Tevel altarm = 32%.

i2) Provided 1/2" Nippl=ss for pressurs tappings and fixed
QALGES .

13 Checked the Inst.air header for leaskage.

14) Removed all FI fan turbine instruments to facilitats
mech . maintenance and mounted back . Checked the trip
logic of FI fan turbine circuit. Changed the probe
for speed indicator.

1) BBRTV-Z2 control valves soleniod valve was changed and
checked its operation.

14y Filled glygol in  the impules Tines of Fflow and
pressure transmitters of LEHE instruments.

17} Checked the stroke, positioner F/N cleaning, air
regulator clzaning, gland ieakage for the following

3 valves.

) 0 TEVY & VT

i1} Atomising steam pressure conterol valve

iii) 011 pressure control valve

iv) &0 to 14 ata let down valve
vy PFPCOVZ2 14 to 7 ata 1=t down wvalvo

vil HDeaeratos Tevel and pressure control valve
Changed the diaphragm for Deaerator lesvel control
valve.

188y Cleaned the relay and synchronisation was done for
all ltocal 440 R controllers

1%) Inspection of eye-eye electrode wiring was done.

:x 201 Calibrated all the Drum pressure gauges.
&




UNIT
S0 CODE JiR DESCRIPTION
_ 03 71 01 OLD BOILER :
)
- D1y Ignitor gun was tested for both the burners of boiler
f No .1

02y A1l the ball valves of the boiler No.l burners No.2
were dropped from the line and over hauled thoroughly
 replaced the "0O" ring and installed back in the line.

03) The vent valves were overhauwled and fized back.

04) Changed the ignitor gun for the bottom burner.

G3)  0i1 control valve in the oil boiler was dropped and
checked. Changed the diaphragm and fixed back in the
line.

G373 03 DM FPLANT 3

1) Installed power digtribution box in Il FPlant and
connscted the fuse, and shifted the switches in FMB &
SMB section.

032} Repiaced terminal strips 1 to 145 with the pew ons.
Fainted new tags.

03) A1l the control valves were checked for top plate
Teakage and replaced diaphragms wherever necessary .

@4) Shifted the stream selector switches in the panel.

G5 Replace 110V main terminal strips in DM plant and
checked P/8 switch.

a3 7i 04 NEW AMMONIA STORAGE =
Replaced the level trols with new head assesblies, PCOBS,
Senscr and recal ibrated.

@ e R & o o EFFLUENT TREATMENT PLANT =

01) Checked and calibrated the FPH Sensors.

02)  5BA control valve was dropped from the line, ciesaned,

: overhauled and mounted back in the line.

Q3. 71 0b IG FPLANT =
01} HNew IG Dryer change over solenoid cleaned & changed.
e
 a 02)  Lhecked and repaired the temperature controllers and
over temperature blind controllier.

03) Air dryer change over soleniod valve, piston was

removed overhauled and mounted back.
=21
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TECHNICAL DEPARTMENT JOBS

JOoB CODE JOB DEBCRIFTICN

e ol i S

interstage cooier for I.6.Compresscr and Air Dryer for
L.Plant (0ld) shifted to provide the accommodation
Cracker unit of the new I.G.Flant.

3 _:;
3
ad
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FLANT TURNAROUND SEPT. — OCTOBER — 1993 Eljfp

BEZMH PLANT
3 MECHANICAL JOBRS

S08B CODE JOB DESCRIPTION

04 02 01 NAPHTHA UNLODADING PUMP FP-3301-A/B

Cleaning of wall of & & B punp was carpied out. Rust was
removed .

o 02 02 NAPHTHA FEELD PLIMP

Overhauling of Naphtha unloading pump -~ B (Truck side)
the shaft top and bottom, Powl bushes, coupling of
and one impeller and reassembled.

OF 03 NAPHTHA UNLOADING PUMP P-320i-E

o
i
¥

Overhaul ing of naphtha unloading pump — A (Naphtha tank
mide ) changed the bushes of bowl and one impellier and

reassenbl ed.

£G4 03 O RECLAIM MACHINE M-211é&4

&) General checking, lubrication overhaul ing of scraper
system, Main gear box, scraper chain drive, Fluid
coupling,siewing gear box, travelling gear box,king

post bearings, 1ink conveyor system was done by

M= N n Engineesring Services,Baroda in supervision

of M/s.EMTICI ENGI TRING LT ,Vallabh Vidhyanagar a

service group of M/s.ELECON.

e windows in link conveyor for drving cut Urea

04 03 02 DUST EXTRACTION SYSTEM

patch work in tank of D.E.system
i) Cleaning of all dust lines
) Provided flexible hose at tripper

extration funnel alongwith

g} Frovided i
lat conveysr 1.,2,3:4 & 8.

f1
fiexible ho

™ &) General repair work on Blower plates and 1ines wersa
done .

) Provided dampner butterfliy valve in suction of blower




COR

UNIT

JFB CDDF JDB TESFFIFTIHN

‘s 04 14 01 STEAM LEAK JOBS

a) Changed steam traps at LSHS Tank — & & B by modifvying
it with common coliscting header & drainage to drains

i} Changed the glands of different ileaky steam valves.

04 19 01 NAPHTHA TANK T-3301-8 :

Maphtha tank roof was repiaced.

04 20 01 VIBRATING GCREEN

al Replaced damaged springs
b)Y Rapairing & welding of vibrating screen body
e} Welding of dust collecting funnel

04 20 02 BUILDING % STRUCTURE

o

&) Cutting of old air line at M-2121

i} Cutting of superfiuous angles & structuwrs at M-2123
) Cutting of disssl pipe 1ine support near silo

ol Cutting of damaged old doors and hinges stc.

04 21 01 PLANT TRANSFER CONVEYDOR M-2110

a) BGear box &" zize F88 Z5 : 1 Ratio opened and found
damage on worm shaft seal portion. Replaced gear bod

=
with reconditioned one.

i) EBend pulley bearing was damaged and hence replaced
pulley alongwith 2 Nos now pilicw block bearings of
i ia.

O MM di

£
=) Return roller and carrying roller reconditoning done.
d) Skirt rubber replaced

Q4 21 02 FRESH UREA SHUTTLE CONVEYOR M-2112

al) Overhauled gear box 7% =size FEWIR 30 : 1 Ratic and
reassemblied after duz check up.

b} Changed worpn out return roller and reconditioned
carryving rollers.

.

¢y Gkirt rubber replaced




UNIT

JOE CODE J0B DESCRIPTION

TRIPPER UNIT

Overhaul ing of gear box 5" size &0 3 1 Ratio and
reassenbled after dye checking

Greasing % lTubrication of bearings and chain.

04 21 03 RECLAIM CONVEYOR M-2117

al Gear box 12" size FGWR 40 @ | Ratio overhaulied and
reassenbled after dus check up.

b)Y  Overhauted head end magnet puliey and found severe
damages on keyways and shaft. Job is given to work -
shop for repairing however due to wrgency in providing
services of M-2117 we had instalied new plain pulley
{(reconditioned)

) Careyving rollers reconditioning dons .

Q4 21 04 BAGGING FEED CONVEYOR M-2121

al Overhaul ing o

gear box 12" size FEHR 30 : 1 done and
s=embi=d after dues check up.

i
]

Pl S

i

b Reconditioned return roller and carrcying rollers.

=

¢ Repairing of two nos of joints by hot valcanising done

d} Ekirt rubber replaced

G4 21 08 BAGGING HOPFER FEED CONVEYOR M-2123

S =

a) Overhauled gear box 3Y FEWRE 25 : 1 Hatieo and found
worm bearing damaged. Replaced 2 Nos besaring RHP 7311
and reassembliod the gear box.

2) Repairing of belt joint by hot vulcanising done

c) {Overhauled trippzr- gear box Y F88 ration &0 @: 1 and
reassenbled after due check up.

) serneral lubrication & cleaning of fiaps dongs

04 21 06 BAG STITCHING SIL AT CONVEYOR M-2124

a3 Overhaul ing of gear bty 4" FES 40 = §1 eration of SEAi
Mo.l,2,3,4,7 & B was done & rpassemblaod aftor dus check up.

h} Damaged slats of 1,2,3,4,7 % 8 was replaced with new one.

wl

o4 21 07 CHITE .3 7 '8

Freed all the revolving rollers on chutes. Replaced
damaged roiller with new oneg.

: S
wt




“UNIT

INSPECTION JORBS

S0B CODE JOL DESCRIFTION

04 41 01 NAPHTHA STORAGE TANK T-3301-4 :

This tank was taken {for maintenance +for replacing the
floating roof assesbly with new ane. Following inspection
activities/checks were done and the details are as fol Tows

01) Visual inspection of the intarnals was carried out
frrom inside.

OFY Visually inspected 211 the circumierential anii
Tongitudinal weld Joints of shell courses From

inside. Dverall condition of all the weld Jjointse was
found to be satsifactory. Thore was no  pitting oe
corrosion on shell inside.

33y Thickness measuremsnt of bofttom bracing plates and
float drums were carried out.

a4)  Weld Joints of both the floats were inspected by DFET
and found defect free.

05) Weld Joints of bottom bracing plates found fto be
- fuily cosated with rust and deposits. In order to

2 check the conditon of weld joints, it was decided to
clean the weld jointe and HBZ(Z2" width on either side
of the welids) by sand blasting. After sand biasting,
the compliete weld Jjoints and HAZ were visually
inspected. It was observed in most of the places the
Tap weld material was eaten away due to corrgsion and
rusting. In order to snsure complete sealing and to
strengthen these weld Joints it was decided to
slightly grind and reweld the corroded wseak seal
walding Tap Jjoints. Approximately 255 meters lenath
nf weld joints was rewsided. Al the new weld Jjoints
and old existing Joints were inspected by vacuum |eak
tast with 150 mm of g vaccum and found to be defect
fiee.

0&)  The outer circumferential filiet weld joint of shell
bottom was thorouwghly cleansd and checked by DPT and
found to be defect {free. Binilarly all nozzle weld
Joints were visually inspectod from inside and aliso
DF test was carried out.

< 07) A1l the weld joints of newly fabricated fipating roof

Ny deck , panton were visually inspected both {from
Y cutside and inside and checked by Dye penstrant test.

00) After completion of all the internal inspection the
roof was tested for its fiocating by fiiling the water
upto 4.0 meter height. after water +i11 up, checked
for any leakage at the roof top and found no ieakags.

F- 4




UNIT

FLANT TURNARDUND - SEPT. — DCTOBER - 1993 2821

BEM -~ PLANT

CIVIL JOBS

0B CODRE 0B DESCRIFPTION
o4 51 0l CIVIL JOBS :

21 Epouxy painting on RCC suspender and Railing of 2114
Convayor gantry in Silo.

02 Alluminium Door and partition fixing work at Tail end
of 2117 and at ground flocor.

03 Epouxy Monolithic plaster at first {floor (Machine
floor) and junction near 2121 & 2122 gantrv.

04 Strengthening of REC column at BPlatform  level by
increasing ssction area in REC 1 1 33
Epoxy painting and Monolithick plaster wor

metirs

ST EE & R it

hil

05 Epoxy painting of all ROC colums at Platform 1evel

4 Removing damaged plaster and replastering the same at
Hopper floor and platform level

07 Alluminium door fixing work at first floor level .




CO R
. UNIT

AR CONE

04

ey
L4

14

&1

21

03

FLANT TURNAROUND - SEPT. - OCTOBER — 1993
. 222

BAGGING & MATERIAL HANDLING -~ P L AN T

ELECTRICAL JOBS

CARRIED OUT MAINTENANCE ON TRANSFORMER SA & S B

a) Checkead
terminal s

the

primary/secondary

Carri cut testing of oi
boxes of above transformers
marshalling box.

c) Reactivated silicagel in dehyrating breather.

ci) 25| trip  wircuits and

protection system of

of primary and s=scondary windings

CARRIED OUT PREVENTIVE MAINTENANCE OF THE MAKE
LT ACES INSTALLED IN MCC - 4 & MCL-9

Replaced defective parts and worn out contacts.

Lubricated the sechanism.

Checked trip
and

and close
oponing of breather pols:

timings of CE for uniform closing

Checked contact pressure and adjusted sz required.

PREVENTIVE MAINTENANCE CARRIED OUT ON MCE-4, 44 % F 3

Checked all foeder com
contacts,

izsalators eto.

artment and replaced defective
imers, eleme: connectors, fuse
fittings

Cleaning and tighening of cable connections.

Fainted the entire panel of MCC -4 to avoid corrosion.

thverhauled the

following motors

Mi=21

tight fittings installed on

Al

CONVIYOrS.

Overnaulied the tripper cable drum and its control panel.
Climaning and carried out preventive maintenancs of Reciaim
machine control panel.

i o




. UNIT

PLANT TURNAROUND - SEPT. - OCTOBER 1993 522;3

BAGEING % MATERIAL HANDLING -~ P L ANT

INSTRUMENT JOBS

JAR COLE

04 71 Gl INSTRUMENT JOBS =

changed and

cked in all rsasps

1) PBagging F/S S e T S
Junction box wiring was done.

and cal ibrated.

G2 Load eafbl in P76 No.7 was changed, alignment was

checked and cal ibrated.

03) Al P/E8 ML were cleaned, soleniod wirinas, fietd

connsctions were checked and tested.

04) Helt weigher techogenerator mounting was changed and
calibrated.




