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2 decommissioning
3 entry

' Ventilating

3 testing

% inspection

7 cleaning

8 repair

° recommissioning
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2 suction pumps

3 hose streams

4 solvent flooding and skimming

3 robotic mechanical cleaning devices
¢ open manholes

7 doorways

8 door sheet openings

° removal from inside the tank
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¥ vacuum trucks

3 bonding and grounding
4 controlling vapors
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! specific hazardous substances
2 control of ignition sources
3 tank cleaning checklist
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! tank openings
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> flotation devices




50390 525 3o Obee 292 Y Sllee ;s HSE bl slaal u‘/éul«)‘d/r‘f
A0 5 YF axan N
il
. . L
MOP-HSE-GI-204(1) _"//A/zu’;n&/w‘)/ubl

5w 5l oYL chale gl jaim 35w a5 Jbo j0 (ol 4 58/, iles,le adsl anld o v
YL g oypme Bl bl aalhie 0 6,0 gK g yuesd b lad o slacadled plod b coanl el LB 518
T IWIRTRE S S

a5l Oygo 0 aisd Bl Sl ¢ 38 /b adss allie o Wb dalais jo Jleil mbe coles v
=B sl L Ol petiae g g0 J5uS g Oyl 5 05l jolo SIS jeome ol o (sl dled plox]
B pll Wb« ol )8 Oldes > Jlali]

9 o DLl oyme o (8,518 il Sl b 9 nY Slles b e o3l S g 09,9 LG
BT olo355 5 55 1, silus,le 9l Job o 35 5l ool piiie layB L JLe g 0,5 L las
S S 4 s Sl S5 S gzl Sl b S g | ol 5wzl

bl ple -

Condy Gezped 5 (2038 5 5 e gilegs,le lp ot SLl () Wb cldes g9,8 51 S
ol agme) 5 9 lse alex ) ezl St b osd oy (e B Luld) o3k ol
109yt (S O, lg0

Slides Jsb 1o 00 5,5 sl 35 U s, el ol don Lid a5 56 Lol bl aly v/

el iles)le plian ails 5 (b jlad 2Slas sl s (2l 5 58 Ll iles)le

<l 03y loas ag old g b Sl 5l T aealaigh 5 (e a5 958 ol liabl il v L

3 e a5 390 Jol Gliebol b il ool Juog )0 (b5l b aised s S5 4 5 STV

el 00 (gilulaz yile o0 5l G g5les e I

Gals Sl (il (Sl 4 dbgone j5 e jewing)d sleygige Gl 5l AU slaglE sgy v
Oz Ol b @Y Slles b ladpe o8 adS 5 09,9 GLBU I o)l olpan 4yl (55 5o (5nS]
plil (3 4 (gl (5 5 03l (sl 09,5 51 il (61 1) canslio Dlaladl g aiisly oST sl

LD




233 52 S 3% O3 29 nY Slhes 53 HSE Sbil I slaal, u‘/éul«)‘d/r‘f
00 51 YV axén T
e
. . L
MOP-HSE-GI-204(1) _-//A:"U{n:/wd/uw

VI by (Sl andss —Y-)-V

Sl bgyine )y Coze )l ol plo p BT L Ol Bdo gl (550 4056 slsp (Sl 955
SEe a3 gy (i 40 oddo nSS Jgaze 5 Ol il (gon Sy gg il (P ANk
TroniSe o sl (g 5o )1 92y I )b (Sl alss gl (oll g 99 05 e |, 55yl
o3l Slgp &S a0 oloml 3Fee SIS 0 (S (e JLaE SG g wiS (oo e 0P ) 5B )l
35 g0 00l (y35ee S5 4y 03l (slon (1018 (sl Ism T slronied Sl pgo g, 4o oS e Sl 4
Bgd o e S 1 E By e, o g AS 0 b)) 5 JBIs 0 S cude Jlid G aS
GBu b anl 050 il s G S slojgige 00,08 glea b el Sow lso slaodins ¢ oaiSe

IRVELggy

O3B (89, (owis (sl i) TS fadss Il g 5L slacdy ( SlKe ages (g5 yaek p plSn ta g
Dol dxxlie (V) lages )0 ()55 dises losaly 4y igh 418 )5 Lo o

sl Boaios b oaiSe (40,515 (g, (Bl 5 (i)l 00,88 slsa v/

= Seliowly 2SI L adgs an jomie B a s aSl by pie 5 ) lvosies b oSt IV
20,5 ooliiwl g5 oo eguis o131 b lsago

Q}m u).?bo Q)b ».\JLAJ L5’>5)-’>)L7L’ ‘w@)w)@boMQbom;‘ .4'?9"’

P—a> , w3l plol g 400l A 51 e lxail as B sbbonies g oaiSe (B Olipss vV
390 ey yBee (305 jued 50 ealiiwl gl o(lad yo slas aslis] lhe) Ll Cwdlws 5 (K LS Co
A.:)..f)‘)s ool

6300 g 085S wlsil —V-Y-)-VY

Dgs ookl S i Sladad fyaay conls Al (6,505 98 (soaiSh I Wb i 5l 8,y Bds gl
ol b S e Oladad (gljls a5 Sladoaies b broasSe 1 als 35 58 L Ol)Bu 0,57, ¢l
S8 sl BLL L axd aS o)y 0929 Jix! pl .aad colaiwl caiiune Jlelil oo b a8 > oy

FB loslE 5 Ol ol Jxie 9 Lo,S wdgi g0 (oo Cunlag S pas o 4 Cgars 0died S

' mechanical vapour and gas freeing
2 eductors
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109050 03l (DV) (g5lu3:3; 5L 9590 slop o oS sl 125 30,8 1 U0
DV (cubic feet of air) =4 (100 - LEL) Vs + LEL
[Vs = cubic feet of vapor per gallon of volatile hydrocarbon (solvent)]

DV (Is» —aSe <558) = 4 (100 - LEL) Vs + LEL

[Vs = (M=) )18 (2)Sg500 51 B jo 0 )l caSe &g8)]
The dilution volume for toluene (Vs = 30.4 and LEL = 1.4) would be:
DV =4(100 - 1.4) 30.4 + 1.4 = 8,564 cubic feet of air per gallon of toulene.
DV =4(100-1.4)30.4 +1.4=8564 ;jos 5 2 10 lsa xS gl
P9 oo oaliinl G/l and0) dyses sbojls aloes (sl 215 Jge 8 )
VV (cfm) = DV (ft air) x Gallons of Volatile Liquid (Solvent)
[VV = Ventilation Volume (cubic feet per minute)]

VV (cfm) = DV (ft Is2) X (M=) 1,8 mlo J8) [VV = dids 12,0 caSe g8 dia45 o]

0ol idigy gub so oolaiwl ai By o JIE G Gy b aS Selei woyo Tr golo Jgame b 35 S
(e 505 Ll o9

VV = 8,564 ft x 1 gpm coating x 0.4 (gal toluene per gal coating) = 3,426 cfm

Ventilation Volume (VV) = 3,426 cubic feet of fresh air per minute.
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! thermal oxidation

2 flame detonation arrestor
3 pressure valves

4 portable burner
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! knockout pots
" refrigeration

3 carbon adsorption
¥ liquid balancing
3 scrubbing
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Vacuum
breaker
Tank with
} oot B8
vapors
Temporary ducting 6-10 ft 1
1
A
Vapor

Truck mounted on tractor trailer

Clean air 1500°F

Hydrocarbon :L

measurement
Make-up
Control
valve
Knock out Water G)
pot seal B4 "
Detonation iR
arrester Thermal
oxidizer

[~

Y
O
i
O

3

1. Vapor inlet 4. Filter 7. Silencer
2. Separator drum 5. Flamsa arrestor B. Load blower
3. Mixing valve 6. Engine 8. Vapor blower

Courtesy: GEM Degassing, Inc.
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"—Activated R Liquid nitrogen supply
carbon bed approx. 225 gallons/hr

.

. Atmosphere (typ.)

Nitrogen manifoid
{ H| / l l’J

Thermometer

IT
— ===

Return to tank being degassed

|
&

| —
S| 3
x

|

=
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To third condenser

s [
=, & 220N RZAA

\—#3 Condenser \—#2 Condenser \-—81 Condenser
| to —100°F l to —40°F l ambient to 40°F

E
15

O3 (208335 55lwd p a3 - (1) 0 )los S5

Treated tanks vapors
to the atmosphere

Hydrocarbon
sample points

arrestor  yapor Carbon bed #1 Carbon bed #2
blower

adsorption system
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e API- Rp 2016: REAFFIRMED: MAY 1, 2006, Guidelines and Procedures for Entering

and Cleaning Petroleum Storage Tanks.

e API 2015, Requirements for Safe Entry and Cleaning of Petroleum Storage Tanks.
e NFPA 30, Flammable and Combustible Liquids Code.




