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Contingency Analysis
By: Terri Quintana Date: July 18, 1997

System Protected: Product Inlet and Outlet Lines P&ID: D-1902-D
Relief Device: RV-1919, 1923, 1932, 1941
Set Pressure: 740 psig System MAWP: 740 psig @ 100 °F

The design of the relief system was examined for a total of 16 possible
contingencies. The contingency(s) listed below apply to this system

‘Surge

A surge from the Femdale or Anacortes inlet or from Allen Station through the
outlet lines potentially result in pressures exceeding the maximum allowable
operating pressures for 300# rated piping. Full flow relief valves will be used to
protect the piping during this condition.

The discharge of the relief valve will be piped to the transmix tank, TK-209. Itis
possible that the normal process operation of sending product to TK-209 may be
occurring simultaneously with a surge relief condition on the other inlet line. This
will result in a flowrate double the design flow through the process line. The
transmix header was originally designed to be a 16-inch line. Due to .the
backpressure during a relief, either a pilot operated 8 X 10 valve would be
required or if the transmix line is changed to 20-inch line a conventional 6 X 8
valve may be used. :

Conclusions *

1. The main Ilm:tatlons of pilot operated relief valves are viscous and dirty

services which can clog pilots.
2. Diesel may be considered a dirty service.
3. Minimal price difference involved in installing 20" versus. 16" line (approx.

$13,000).

Recommendations

1. Install 20" transmix line and install 6 x 8 conventional relief valve in this
service.
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gc:;-va';b-%g?:;?:xe:c%o-%ao-es1 1 MEMORANDUM
Julzv 977
At 71598
TO: Ron Reed/ Karen Grauel
FROM: Terri Quintana

PROJECT NO. 05P88101

SUBJECT: Full Flow Surge Relief Requirement at Storage Tanks

During the Process Safety Review meeting it was recommended that full flow relief valves be
considered for the inlet/outlet lines to the storage tanks. The scenarios that | looked at for these
relief valves are the following: 1) product being pumped into the storage tank from Ferdale or
Anacortes and tank inlet valve in the closed position, and 2) surge with tank inlet valve closed.
The event of having the inlet valve closed and the manifold valve open may happen if the inlet
valve is put into manual mode. '

For the first scenario, Ferndale and Anacortes pump curves were evaluated to see if their shut in
pressure is greater than the allowable working pressure for 150# piping flange class of 285 psig.
There are three pumps at Ferndale, 2 of the 3 have shut in pressures greater than 285 psig
(Ferndale #2 and #3). Both pumps at Anacortes have shut in pressures less than 285 psig. A
relief valve is required to protect the line from overpressure in this scenario due to the pumps shut
in pressure at Ferndale. The relief valve needs to be sized for the design fiow rate 012,000 BPH

For the second scenario, the surge may have been caused by the tank-inlet valve closing which
would result in the same shut in pressure as the first scenario. Therefore, using the same
convention for scenario one sizing for surge relief, a full flow relief valve would be required.
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TAGEQUIP, NUMBER UNIT SERVICE: Surge prolasion for 3004 pipelk PAID: D-1602 LOCATION: ! COSV CENTER:
Ieouwsur PROTECTED Pipellne 3004 rating SET PRESS: %0 PEIG  [BABIS:  Swge Keh(Vep)s 1.000
EXISTING RV AREAS: 1.0 20 3.0 4.0 DISCHARGE DISPOSITION:  RELIEF HEADER - Kd{ig)s _ 0.740
ICALCULATION METHOD (ASME OR AP, 1OR 2 » 2 I Muliipie Vaives, (2aYES } 1.0 |CONSTANT BACKPRESSURE: PSIG [VARIABLE BACK PRESS PSIG Kdivap)s __ 0.950
EQUIPMENT DESIGN CONDITIONS: { ) MAWP { X) DESIGN () OTHER IS this 8 siasm viv.yin : N {BULT-UP BACKPRESSURE: 300  PSIG TQTAL BACKPRESSURE: 80 PSIG Kbe  1.000
NORMAL OPER. PSIG *F Auptuwre Disk YN N JFIRE SUMMARY WETTED AREA: (21 J 1 Thig & Gellows Type yin w N
MAX OPER. PSIG F Deraling Factora 0.9 wsuation N |rvee HC frnoxns W, insul lacis, 1enone 1.000
DESIGN 70 PSIG 100 °F : 0 s Nois kom lre cass MM bt (Cortited Valve? YN = »
[conn: RATING, FACING 300 8 PIPE SPEC: ATTACH SKETCH FOR AREA CALCULATION: __{Nota: 38 back up matertal)
Exigl. AV MFG Type Size RELIEF (2) FLUID PHYSICAL PROPERTIES AT RELIEF CONDITIONS.
JCONTINGENCY ANALYSIS CHECKLIST RELIEF LOAD CONOITIONS s COMPA | LATENT | SPHEAT| wiouiD | varoR | varor | uouio TOTAL
(REFER TO API RPS20 3 AP521 AND JACOBS SAFETY MANUAL) VAPOR | LiouiD | PRESS | TEmP | FLLID | vaPOR | GRavity | FacTOR | Hear | mamio | wisc wisc AREA AREA AREA
Commenis NA. otc % OVPR | Mamm GPM P5IG £ Tvee | moLwr | uouio 2 L n LcP veP v N L e T W
1. BLOCKED OUTLETS 10.0
2. ABNORMAL HEAY INPUT Not Applicsble 10.0
3. EXCHANGER YUBE BREAKAGE Not Appicsble 10.0 LW
4. AUTO CONTROL FALURE - surge Controlling ’ 10.0 8.400.0 " 740.0 75.0 | - Diessl 0.870 1.000 3.70 15.783 l!J}‘
5. REFLUX FALURE Not Applicable 100
8. FIRE Kot Applicsble 210
7. TEMPERED WATER FALURE Not Applicable 100
8. POWER FALURE 100
9. INSTR. AIR FALURE Nat Applicabh 10.0
10. INADVERTENT VA. OPEN Not Applicable 10.0
11, MECH. EQUIP, FALURE Not Applicable 100 -
12. HEAT LOSS (SERIES FRAC.) Not Applicable 100
13. THERMAL Nol Applicable 10.0
14. LOSS OF QUENCH/COLD FEED Not Applicabl 10.0
1S. CHEMICAL REACTION Not Applicable 100
18. STEAM OUT Not Applicable 0.0
17. STEAM VALVE (ASME) EQUATION Mot Applicable 10.0
13. PRD'S CAPACITY 10.0
NOTES: 0 - GENERAL DATA BYOATE __ TQO) e =
@ - PRAOCESSOATA  BYOATE T wwee [EJ
VALVE SIZNG BYOATE YO e oo
Somren, Srgeg
L.l ]
Veor. 2.6 102783 comiiw
|sizma case seLecTED A, INv2:  Surge 15.783 RELIEF DEVICE ORIFICES TYPE: A YOTAL ORIFIGE AREA REQD: 10000 SOUARE INCHES Olymplc Pipe Line
DEVICES SELECTED: ary: 1 INLET ¢ OUTLET ” ORIFICE/AREA (1): 18.000 SEV PRESS: 740 P5IG|Pressure Reliet Device
orY: INCET OUTLET ORIFICE/AREA (1): SEV PRESS: PSIG]Process Seiection Basis  Swige
Qry: INLET OUTLET ORIFICE/AREA (1): $ET PRESS: fowves: Various Rev. 0
r}
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[raaoum. mmeen Verdous UNIT SERVICE: Surge protection for 3001 pipetine PO D1 LOCATION: COST CENTER:
{eoumwent provecTED Pipetine 3008 reting SET PRESS: 79 PSS |nAsiS:  Surge KenVagla  1.000
EXISTING RY AREAS: 10 20 10 49 DISCHARGE DISPOSIION: _ RELIEF HEADER Kofsg)a 0.0
CALCULATION METHOD (ASME OA APY, 1 OR 2 = 2 | Mo veres, (2a¥ES) 10 |consTanT mackprEsSURE: PSIG_ |VARIABLE BACK PRESS : PsiG Kovsp)e  0.080
|EQUIPMENT DESIGN CONDITIONS: ( ) MAWP (X ) DESIGN () OTHER Jis v 0 sv0am vy : N [suntus sacxpressuse: 617 PSIG_ |TOTAL mACKPRESSURE: 0 esia Kbe 1000
NORMAL OPEA. psia - | e f | ——_ n_ [rne summany WETTED AREA: P | tsTsaBesows Typayina N
MAX OPEA. rsIG f Derating Factors 09 [nsuLation N lvee  we frioxns w, - 1.000
oesian 7 PSIG 00 of Qe Note trom e case A bt Corttied Vaive? YN = a
COMM: RATING, FACING 3008 PIPE SPEC: ATTACH SKETCH FOR AREA CALCULATION: {Note: 900 back up )
Enint, AV mEG T Size RELIEF (2) FLUID PRYSICAL PROPERTIES AT RELIEF CONDITIONS.
ICONTlNGENCY ANALYSIS CHECKLIST RELIEF LOAD CONDITIONS s» comen | LATENT | spMeAT | tiouo | varor | varor | wauio TOTAL
{PEFER TO AP1 APS20 & APS21 AND JACODS SAFETY MANUAL) varon | woun | press | Tewe | P | varon |amavity | Facton | mear | mmo | wvisc | wisc | amen | area AREA
Commentsia o Inover | mm | o | pss | r | wee |vowr| wowo | 2 L ' ice | ver | ovew | i T e
1. LOCKED OUTLETS 100
2. ABNORMAL MEAT INPUT 1ot Appticedie 100
3. EXCHANGER TURE BREAXAGE ot Apphiestly 100 ,
4. AUTO CONTROL FALURE - surge ControMng 10.0 8,0000 ~340,0 75.0] Diesel 0.870 1.000 3.70 15.999 15.909
5. REFLUX FARLURE ‘ Mot Apphicably 109
lo rme Mot Apphiashle 2.0
7. TEMPERED WATER FARURE Mot Apphestie 100
8. POWER FALURE 100
Is. wsTR. aAm FARURE Mot Apphicable 100
10. MADVERTENT VA. OPEN Mot Apphicetia 100
11. MECH. EQUIP, FARURE ot Apphcatie 100
12, HEAT LOSS [SERES FRAC) Not Applleably 10.0
12, THERMAL ot Apphicedle 100
14.L0SS OF QUENCHCOLD FEED Mot Apphestle 100
15. CHEMCAL REACTION Not Apphicedly 100
18, STEAM OUT Mot Appiicable 100
17, STEAM VALVE (ASME) EQUATION Mot Apphcable w00
18, PRO'S CAPACITY 100
NOTES: (1) GENERALDATA  BY/DATE T arma
@ PROCESSDATA  BYDATE T a7 @
VALVE 812G BY/DATE T atmn
—
Maehmn
Vor. 2.8 1072743 comw
SI7ING CASE SELECTED A, w2 Surge 15.999 RELIEF DEVICE ORFICES TYPE: A TOTAL OPYFICE AREA REQO: 10.000 SQUARE INCHES Olympic Pipe Line
DEVICES SELECTED: arm: 1 LET 3 OUTLET 3 ORFICE/AREA (1) 16.000 SETPRESS: 240 PSIG|Pressurs Roe Devios
arv: INLET OUTLET ORFICHAREA (1) sET PRESS: P816|Process Selecton Basis  Surge
otv: : MET OUTLET ORFICE/AREA (1) SEY PRESS: Jowes:  uriom Pov. 0
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