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T ~ %t #*-———- Discussion Materials

CPC No.6 N.C. Starup procedure chilling by nitrogen

2012-08-09
A. Abstract :

The purpose of nitrogen chilling is to find out the leakage points of piping, instrument and
equipment before startup. It may help to eliminate the hazardous situation caused by leakage

of process gas happening in startup period.
B. Benefits of nitrogen chilling :

Using nitrogen(N2 header) instead of charge gas to chill the chilling-train & demethanizer

system may get the following benefits :

(1) Line up and pressurize the chilling-train & demethanizer system to normal operation
pressure (built up by C.G.C) . All leakage points in piping and valves can be easily found
and fixed immediately.

(2) All piping can be purged again by nitrogen to assure of water free.

(3) Ifany rust or debris are still existing in this system , all plugged strainers can be cleaned
out during nitrogen circulation before routing charge gas to chilling-train & demethanizer
system.

(4) All instrument piping and flange leakage can be found by raising nitrogen pressure during
circulation.

(5) Cold bolting can be done to each flanges in cryogenic area ( close to -100°C ) if necessary.

(6) All related instrument and control loops can be calibrated.

(7) Operators can practice & be familiar with startup procedure during chilling operation by
nitrogen.

(8) Nitrogen circulation operation ( chilling) can be stopped and re-started and no
environment concern. ( pollution )

»  Risks:

(1) Operators must monitor the chilling-train temperature closely.

[ Caution : Don’t exceed the cold box design chilling rate (1°C/min) ]

(2) The temperature of H2/CH4 separator No.1&No.2 (D-1324/D-1325) must be kept >
-120°C to avoid nitrogen liquefied in these separators that will consume (trap ) a lot of
nitrogen.

(3) Before normal startup, the nitrogen has to be vented to the flare system or atmosphere

( depressurizing) to prevent this system from high pressure or upsets in startup period,
owing to some nitrogen may still exist in this system.

C. Nitrogen chilling operation procedure:
(1) C-1501/C-1601 (with Ethylene Refrigerant ) will be started earlier and running at
minimum governor speed. “Do not” fill with refrigerant to all chillers.
(2) All tower and drums in hot section are boxed up and pressurized with nitrogen. Caustic
wash tower are filled with soda and water. Start total reflux operation.
(3) Pressurize Chilling-train&V-1301 system with nitrogen from header line.
(4) Introduce nitrogen to D-1201 by 4” and 6” nitrogen piping.
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(5) C-1201 start-up. Raising the 5th stage outlet pressure to 10 Kg °
(6) Introduce D-1301 outlet nitrogen to chilling-train .
( Make up nitrogen to D-1201 if required )

(7) Lineup LP CH4 piping to D-1201 = Open XV-13117.

(8) Lineup HP CH4 piping to D-1201 - Set PIC-13111 6.0Kg w/ auto mode.

(9) Lineup Raw H2 piping to Dry Flare o Set PIC-13105 36Kg w/ auto mode.

(10)Open D-1321/D-1322/D-1323 bottom LCV slightly by manual mode to fill V-1301.

(11)Open D-1324/D-1325 bottom LCV slightly by manual mode. Most of nitrogen go through
the M-1350 and back to C-1201 #1 suction by LP CH4 Line. Set the HP CH4 pressure
control valve PIC-13111 6.0 Kg w/ auto mode.

(12)Monitoring C-1201 operation closely, if the nitrogen circulation is OK. Close 4” N2 line
valve. The 6” N2 line (via FIC-12005) will be a nitrogen makeup source of C-1201.

(13)Operators drain all piping low points , check leakages, and clean out the strainers if
necessary.

(14)Raise the C-1201 speed slowly and build up the 5" outlet pressure to 20 Kg. Make up
nitrogen via FIC-12005 if required. Check all piping leakage .

(15)Raise the C-1201 speed slowly and build up the 5" outlet pressure to 36 Kg. Make up

nitrogen via FIC-12005 if required. Check all piping leakage .Start chilling operation by

filling the following chillers one by one with refrigerant. ( Chilling rate <1°C/min must be

followed. )

E-1300A/B (pass by)

E-1370 (pass by)

E-1301 (Shell -40°CPR)

E-1303 (pass by)

E-1304 (pass by)

E-1327X (-61.4°CBR) TIC-13110 [SP=-57.5C])

E-1306 (pass by)

E-1326X (-80°CBR) TIC-13113 [SP=-72°C]

D-1321 (pass by)

E-1325X (-110. 7°CBR) TIC-13114 [SP=-98°C]

D-1322 (pass by)

E-1324X (-136.2°CBR) TIC-13115 [SP=-110TC]

16. When the temperature approaching set value,D-1325 top TI-13176 should be kept > -110
C ,to avoid nitrogen liquefying.

17. Execute cold bolting to chilling-train & demethanizer system if required.

18. Close the PR/BR filling valve gradually if all checking completed.

19. Follow the normal operation procedure to stop C-1201.When C-1201 stopped, system
nitrogen can be vented to DF and system depressurized.

20. Based on plant actual start-up schedule to proceed the next minimum-flaring start-up
activities.

VVVVVVVVVVYYY
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No.6 N.C minimum-flaring start-up procedure

( Cold Section)

2012-08-15
Abstract:

The major purpose of the minimum-flaring startup procedure is to reduce the
venting gas amount during cold section startup period. Owing to all key equipment in
cold section have been put in line before furnace oil in, operator can easily check out
the plant under this simulating normal operation condition. It is an essential phase in

helping to assure a successfully coming start-up and operations.

Assumption:
1. Propylene refrigeration compressor has been started.

2. Binary refrigeration compressor has been started.
3. All reactors has been activated.
4. All dryers has been regenerated.

5. System nitrogen free has been completed.

Description:

There are 2 phases to be divided for cold section minimum-flaring strat-up
operation. Five circulation loops from A to E as follows should be established when
we execute phase-1 or phase-2.When we are going to phase-1 stage, loop A ~C
should be circulated with the start-up fluid and their operating parameters should be
kept very close to the normal operation set-point. If QW is available, loop-B& loop-C
can be connected.

At this moment we may go to phase-2 stage, operator should startup charge gas
compressor and establish chilling-train/demethanizer circulation loop, make-up
ethylene through FIC-12005,propylene through FIC-12004, then slowly lower
chilling-train temperature to operation temperature( loop-E ). Link loop-A with loop-E
through FIC-12005 and loop-B with loop-E through FIC-12004.Connect deethanizer
(V-1351)bottom with HP depropanizer(V-1401) through LIC-13501.Try to balance
all stream flows and drums’ levels. Ethylene product will be sent to storage tank
through FIC-13801.Propylene product will be sent to storage tank through
FIC-14255.

At current stage cold section is waiting for furnace oil in. During this period, the
circulation fluid will be circulated from OSBL storage tank to ISBL
FFELI3E
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system(1200&1300& 1400 section) and again back to OSBL storage tank.

Phase 1- Establish circulation loop A ~ C with normal fluid
( methane/ethylene/propylene )from storage tank to plant area. Loop D will

be pressurized by propylene vapor.

F. Circulation loop -A :
C2=&C3=Make up—V-1351—-R-1360—D-1360—V-1370—C2= to storage
tank
Steps:

01. Build up the ethylene fractionators (V-1370) total reflux operation
and circulate ethylene from tank area to/from V-1370 :
T-3002—D-1370—V-1370—P-1372—T-3002

02. Build up deethanizer & Acetylene converter circulation loop :
V-1351—-D-1350—R-1360A—D-1362—P-1360—V-1351

03. Connect above 01/02 circulation loops and build up a ethylene
circulation loop from tank area to deethanizer and back to tank area
through ethylene fractionators FIC-13801.

G. Circulation loop- B : V-1440/V-1450 total reflux loop.

01. Isolate propylene fractionators system with MAPD convertor and
debutanizer.

02. Inventory startup C3= liquid from OSBL to D-1450. Commissioning
E-1452A/B/C the V-1440/V-1450 system total reflux. (If QW is
available ) .

03. IF QW is unavailable, this system should be pressurized with
propylene vapor to the normal operation pressure .

H. Circulation loop-C :
V-1410—V-1420—D-1430—R-1430—D-1433—V-1410

01. Build up #1&#2 Depropanizer (V-1410&V-1420) total reflux.

02. Inventory D-1430&R-1430 and circulate propylene liquid from
V-1410 to D-1433 and back to V-1410. ( Do not feed hydrogen to
MAPD convertor till furnace oil in. )

03. The circulation loop C is completed.

04. Connect above circulation loop-B&C and build up a proylene
circulation loop from tank area to depropanizer and through
propylene fractionators FIC-14255 then back to tank area through.

£33
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I. Circulation Loop D :

Isolate V-1460 system, free nitrogen with propylene and wait for V-1420
bottom liquid feed in.

J.Circulation Loop-E : C-1201—Chilling-train—V-1301—-M-1350—C-1201

01. Introduce OSBL CH4(from OUCC) to purge the system for N2 free.
Then pressurize the system to SKg.

02. Commission startup ethylene heater T-1200 and introduce C2= strat-up
vapor to D-1201 .Start-up C-1201 at the minimum governor speed and
maintain the 5™ outlet pressure at 10Kg by C-1201 5" recycle control
valve HV-12203.

03. Introduce C2= vapor from C-1201 outlet to chilling-train through
D-1301. Line up the start-up vapor line and send C2= and methane
vapor back to D-1201 via HP CH4/LPCH4 startup line.

04. Raise C-1201 outlet pressure to 33kg slowly. Make up methane and
ethylene from OSBL with ratio 1:1. Start chilling operation by filling
the following chillers one by one with PR/BR refrigerant.( Chilling rate
<1°C/min must be followed. ) Make up propylene from OSBL with
methane: ethylene: propylene ratio=5:4:1.Please refer the following
chilling sequence.

E-1300A/B (pass by )

E-1370 (pass by)

E-1301 (Shell -40°CPR)

E-1303 (pass by)

E-1304 (pass by)

E-1327X (-61.4°CBR) TIC-13110 [SP=-57.5C]

E-1306 (pass by)

E-1326X (-80°CBR) TIC-13113 [SP=-72°C]

D-1321 (pass by)

E-1325X (-110. 7°CBR) TIC-13114 [SP=-98C]

D-1322 (pass by)

E-1324X (-136.2°CBR) TIC-13115 [SP=-131TC]

05. When E-1301 commissioned, route OSBL LNG from PV-11903
through V-1171 to D-1201. ( When LPCH4+HPCH4 flow rate reach
25000 kg/hr, stop LNG make up )

06. When all TIC meet set value to be required. Demethanator feed

VV VYV YV VYV VYV YV VY
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separators (D-1321/D-1322/D-1323/D-1324/D-1325 ) should start to
accumulate liquid and level appear.

07. When D-1321/D-1322/D-1323/D-1324/D-1325 liquid level built,
commission the LICs and feed to V-1301.

08. Make up methane vapor flow rate to maintain LPCH4+HPCH4=25000
kg/hr back to D-1201.Make up ethylene and propylene properly to
keep D-1201 pressure .Refer to FI-11904( Methane),
FIC-12005(Ethylene) ,FIC-12004(Propylene).

09. Ifliquid level appear in D-1326, start P-1302, run V-1301 on total
reflux .

10. When liquid level appear in V-1301 bottom. Start P-1301 and send
bottom liquid to the dethanizer.

Phase 2-Link all loops with charge gas compressor and wait for furnace oil in. Please
refer to attached PFD.
Circulation loops -
Loop A : C2=&C3=Make up to V-1351—R-1360—D-1360—V-1370
— (2= to storage tank

Loop B : V-1410—V-1420—D-1430—R-1430—D-1433—-V-1410

Loop C @ V-1440/V-1450 total reflux

Loop D : V-1460 system pressurized with C3= and stand-by.

Loop E : C-1201—Chilling-train—V-1301—-M-1350—C-1201
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Propylene vapor

NO6 NC 1400 Area Start-up

Propylene liquid

[C3= vapor C3= vapor

from E-1455

Propylene vapor from E-1455 Propylene liquid from

OSBL product header

Off Spec C3=
€3=for S/U E1455

PY-14352
5 TCE Gas purge
PIC-13352 Venting to
When gas purge OK | WF
ISet 1Kg Auto

T
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_ Inventory V-1440/V-1450 and
btz o DF start total reflux
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Raw Mix Cd's
D2100
Raw Mix C4's
Storage
X BD Unit
h P1242
E14B0A/B P1462 Py Gas
Cond.
E1.
Loop D : net) Low
Pressurized @1Kg and - iy
standby for liquid feed from| 2 oprane
V-1420 bottom e
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