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Qut Of Service Inspection Checklist, App C.2 = /N NQD)

Tank Qut-of-service Inspection Checklist {Continued)
Completed

ltem Comments

c.21 Overview
a} Check that {ank has been deaned, is gas free, and safe for enfry.

b} Checkihat the tankis completely isolated from product lines, all electrical power, and
steam lines.

¢) Check that roof is adequately supported, including fixed roof structure and floating
roof fegs.

d) Check for presence of falling object hazards, such as corroded-through roof rafters,
asphalt stalactites, and trapped hydrocarbons in unopened or plugged equipment or
appurtenances, ledges, etc.

€} Inspect for slipping hazards on the bottom and roof decks.

fi Inspect structural welds on accessways and clips,

q) Check surfaces needing inspection for a heavy.scale budup and check weld seams
and oily surfaces where welding is to be done. Note areas needing more cleaning,
including basting.

h} Review cathodic protection potential readings.
ca2z2 Tank Exterior

a) Inspect appurtenances opened during cleaning such as bower floating swing sheave
assemblies, nozzle interiors {after removal of valves).

b} Hammer test or ullrasonically test the roof,
¢} Enter and inspect the floating roof pontoon compartments.
C.23 Bottom Interior Surface

a) Using a flashlight held close to and parallel to the bottom plates, and using the bottom
plate layout as a guide, visually inspect and hammer test the entire bottom.

b) Measure the depth of pilting and describe the pilting appearanice (sharp edged, lake
type, dense, scattered, etc)

¢} Mark areas requiring patching or further inspection.

d} dark locations for tuming coupons for inspection

€) Inspect ali welds for corrosion and leaks, pardicularly the shell-4o-bottom weld,
f) Iaspect sketch phates for corrosion.

@) Check condition of internat sump, if applicable. Standing liquid should be removed
from the sump to alkaw for complete inspection and vacuum testing of weld seams as
appropriate. Sump bottom and sidewall plate and seams need to be evaluated
for both product-side and soitside comosion.

h) Locate and mark voids under the boftom.

i) Record boftom data on a layout sketch using the existing bottom plates as a grid.
List the number and sizes of palches required.

§) Vacuum test the boftom lap welds.
k) Hammer fest or ulfrasonically examine any shghtly discolored spots or damp areas.
1} Check for reinforcing pads under all bottom attached clips, brackets, and supporis.

m) Inspect floating roof ieg pads for pitiing or culting, and excessive dimpling (indicating
excessive loading).

n} Check the colurmn bases of fixed roof supporis for adequate pads and restraining clips.

o} In earthquake Zores 3 and 4, check that roof supports are not welded down to the
tank botlom, but are only restrained from harizontal movement

p) Check area beneath swing line cable for indications of cable cutting or dragaing.
q) Mark old oil and air test connection for removal and patching.

r} identify and report kow areas on the bottom that do not drain adequately.

s} Inspect ceating for holes, disbonding, deterioration, and discoloration,
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Tank OQut-of-service Inspection Checklist {Continued)

Comments

ltem Com;:}eted

c24 Shell Seams and Plate

a) On cone up bottorns, closely hspect and gauge the depth of metal loss on the lower
2in.10 4 in. of the shell {(area of standing water).

b) Keasure the depth of pitting on each course.

¢) Inspect and estimate the amount of metal loss on the heads of rivels and bolts.
d} Inspect shell-to-botiom riveted fap joints.

e) Inspect for verticat grooving domage from seal assembly protrusions.

B Inspect existing protective coatings for damage, deterioration, and disbonding.

g) Checkfor areas of rubbing (indicating too much pressure by (he seal assembly shoes
of inadequate annular space).

h} Visually inspect the shell plates and seams for indications of leakage.

i) Ifthe shef] has riveted or bolted seams, record the leak locations by fitm or chartin
case the locations are lost dwring surface preparation for painting.

i) Measure annular space at 40-f intervals.

k) Survey the shell to check for roundness and plumb.
c.2.8 Shell-mounted Overflows

a) Inspect overflow for corrosion and adequate screening.

b} Checklocation of overflows that it is not above any tank valves or equipment.
c28 Roofinterior Surface
C2.61 General

a) \ﬁsually inspect the underside surface of the reof plates for holes, scale buildup, and
pitting.

b} Hammer testor ultrasonically examine to check for thin areas, particularly in the vapor
space of floating roofs and at edge of roof on cone roof tank.

¢} Check afl cips, brackets, braces, elc., welded to the roof deck plate for welded
reinforcing pads and see that they have not broken free,

d) if no pad is present, penefrant test for cracking of the weld or deck plate.

e} Inspect for protective coating for breaks, disbondment, and deterioration.

1) Spark test the interior surface coating if recoating is not planned.
C.2.62  Fixed Roof Support Structure
a} Inspect the support columns for thinning in the upper 2 ft.

b} On API columns {two channels welded together) check for comosion scake breaking
the tack welds, unless the joint between the channels is completely seal welded.

¢} Check that the reinforcing pad on the bottom is seal-welded to the tank bottom with
horizoatal movement restraining clips welded to the pad.

d} Delermine if pipe column supporis are concretefilted or open pipe. If open pipe, check
for a drain opening in the bottom of the pipe.

€} Inspect and gauge rafers for thinning, pariculasly near the center of the roof. Report
metalloss.

f) Check for logse or hwisted rafters.

9} Inspectgirders forthinning and check that they are attached securely to the top of the
cofumns.
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Tank Qut-of-service Inspection Checkiist {Continued)
Completed
v

{ftem Commenis

h) Report f the columns have cross bracing in the area between the fow pump out of the
top of the shell {for future intemal floating roof installation).

i) Inspectand report presence of any roof-mounted swing line bumpers.

J) Photograph the roof structure if no rafter Jayoul drawing exists.

c27 Fixed Roof Appurtenances
C.271 Inspection and Light Hatches
a) Inspect the halches for comosion, paint and coating failures, holes, and cover sealing.
b) On loose covers, check for a safety chain in good condition.
<) On light hafches over 30 in. across, check for safely rods.
d} Inspecl the condition of the gaskets on bold or [atched down hatch covers.

C.272 Staging Support Connection

inspect the condition of the staging support for commosion.
C.2.73 Breathers and Vents

a) Inspect and service the breather.

b} tnspect screens on vents and breathers.
C.274 Emergency P/V Hatches

a) inspectand service pressurefvacuum hatches. {Setting should be high encughto pre-
vent chattering of breather during normal operation. See breather manufacturer's
guide.)

b) Inspectiiquid seal hatches for cormosion and proper liquid level in the seal.
C.2.75 Sample Hatch
a} inspect sample hatch for corosion.

&) Check thatthe cover operates properly.

c) K the tank has no gauge well, check for a hold-off distance marker and check mea-
surement.

c28 Floating Roof
C.2.81 RoofDeck

a} Hammer test the area behween roof im and shell. {If access for hammer festing is
inadequate, measure lhe distance from the botiom edge of the roof to the corroded
area and then hammer test from inside the ponloon.)

b) Insouwrwaler service, clean and test ali deck plate weld seams for ¢cracking unless the
tower laps have been sealwelded.

¢} Check that either the roof drain is open or the drain phig in the roof is open in case of
unexpected rain.

d} On flat bottomed and cone bottom roof decks, check for a vapor dam around the
periphery of the roof. The dam should be contintzous without break to prevent escape
of vapors to the seal area from under the center of the roof.

C.2.82 Floating Roof Pontoons

a) Visually inspect each pontoon for tiquid leakage.

b} Ren alight wire through the gooseneck venis on locked down inspection hafch covers
to make sure they are open.

¢) Inspect lockdown latches on each cover.
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Tank Qut-of-service Inspection Checklist (Continued)

Comments

Itemn Com;:}eted

d) Check and report ¥ each pontoon is:
1} vaportight (bulkhead seal welded on one side on bottom, sides, and top),
2} hiquid tight (seatwelded on botiem and sides only), or
3) unacceptable {minimum acceptable condition is Equid tight).
C.2.83 Floating Roof Cutouts
a) Inspedt undesside of cutouts for mechanical damage.

b} Inspect welds for cracks.

¢} Inspect plate for thinning, pitting, and erosion.

d) Measure mixer cutouts and record plate thickness for future mixer instatiation or
replacement.
Phate thickntess .

C.2.84 Floating Roof Suppors
a) Inspect fixed low and removable high floating roof legs for thinning.

b} Inspect for notching at bottom of legs for drainage.

¢) Inspect for leg buckling or felfing at bottom.

d) Inspect pin hofe in roof gulde for tears.
e} Check plumb of all legs.

) Inspect for adequate reinforcing gussets on all legs through a single portion of the
roof.

0) Inspectthe area around the roof legs for cracking if there is no intemal reinforcing pad
or if the topside pad is not welded {0 the deck plate on the underside.

h) inspect the sealing system on the two-position legs and the vapor plugs in the fixed
low leg for deterioration of the gaskets.

i} On shel-mounted roof supports, check for adequate clearance based on the maxi-
mum fleating roof movement as detemtined by the position of the roof refative 1o the
gauge well and'or counter-rotational device.

c2.9 Fleating Roof Seal Assemblies
€.2.91 Primary Shoe Assembly
a) Remove four sections of foam log {foam-filled sealks) for inspection on 90° kcations.

b} Inspect hanger attachment to roof rim for thinning, bending, broken welds, and wear
of pin holes.

¢} Inspect ciips welded {0 roof rim for thinning.
d) Shoes—inspect for thinning and ho'es in shoes.

e) Inspect for bit-meial bolts, clips, and attachments.
f) Seal fabric—inspect for deterioration, stiffening, holes, and tears in fabric.

g} Measure length of fabsic from top of shoe to roof rim, ard check against maximum
anticipated anntdar space as roof operates.

h) Inspect any modification of shoes over shell nozzles, mixers, elc., for clearance.

i} Inspectshoes for damage caused by striking shell nozzles, mixers, elc.
€.2.92 Primary Toroldal Assembly

a} Inspect seal fabric forwwear, deterioration, holes, and tears.
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Tank Out-of-service Inspection Checklist (Continued)

Comments

ltem Comﬁ‘!’eted

b) Inspect hold-down system for buckling or bending.
c) Inspect foam for liquid absorption and deterioration.

€293 Rim-mounted Secondarfes
a) Inspect the im-mounted bolting bar for corrosion and broken wekds.

b) Measure and chart seal-to-shelf gaps.

¢) Visually inspect seam from below, looking for holes as evidenced by light.

d) Inspect fabric for deterioration and slifiness.

e) Inspect for mechanical damage, commosion, and wear on tip in coptact with shell.

f) Inspect for contact with obstructions above top of shell.

C.2.10  Floating Roof Appurtenances
C.2.10.4 Roof Manways
a) Inspectwalls of manways for pifting and thinning.

b) On tanks with interface autogauges, check seal around gauge tape cable and guide
wires through manway cover.

c} Inspect cover gaskel and bolts.
C.2102 Rim Vent

a) Check im vent for pitting and holes.

b) Check ven for condition of screen.

c} On floating roof tanks where the environmeniat rules require closing off the vent,
cgeck the vent pipe for corresion at the pipe-to-rim joint and check that the blinding is
adeguate.

€.2.10.3 Vacuum Breaker, Breather Type

a) Service and check operation of breather valve.

b) Check that rozzle pipe projects no more than 142 in. below roof deck.
C.2.10.4 Vacuum Breaker, Mechanical Type

Inspect the stem for thinning. Measure how far the vacuum breaker coveris raised off the
pipe when the roof is resting on high or low legs.

a) On high legs:
b) On low legs:
€.2.10.56 Roof Drains: Open Systems, Including Emergency Drains

a} Check liquid level inside open roof drains for adequale freeboard. Report if there is
insufficient distance between liquid level and top of drain.

b) H1ank comes under Air Quality Monitoring Distiict rules, inspect the roof drain vapor
plag.

c} if emergency drain is not at the center of the roof, check that there are at least three
emergency drains,

C.2.10.6 Closed Drain Systems: Draln Basins

a) Inspect for thinning and pitting.

b) Inspect protective coating (topside).

¢} Inspect basin cover or screen for corrosion.

d) Test operation of check valve.
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Tank Out-of-service Inspection Checklist (Continued)
Completed
%

item Commenis

€) Check for presence of check vatve where bottom of basin is below product level.
f} Inspect drain basin{s) to roof deck welds for cracking.

g} Check drain basin{s) outlet pipe for adequate reinforcement to roof deck {including
reinforcing pad).

C.2.10.7 Closed Drain Systems: Fixed Drain Line on Tank Bottom
@) Hammer test fixed drain line on tank bottom for thinning and scale/debris plugging.
b) Inspect supports and reinforcing pads for weld failures and corrosion.
c) g]h;eck that pipe is guided, not rigidly locked to support, to avoid tearing of tank bottom
ate.

C€.2.108 Closed Drain Systems: Flexible Pipe Drain

a) Inspect for damage to exterior of pipe.
b) Check for obstructions that pipe could catch on.
¢} Inspect shields to profect pipe from snagging.
d) Inspect resuts of hydrostatic test on flexible roof drain system.
C.2.10.9 Closed Drain Systems: Articulated Jolnt Drain
a) Hammer test rigid pipe in flexible joint systems for thinaing and scalefdebris plugging.

b} Inspect system for signs of bending or strain.

c) Inspect results of system hydrostatic test

d) Inspect fanding leg and pad.
C.2.10.10 Autogauge System and Alarms
a}y Check freedom of movement of tape through autogauge tape guide.

b) Inspect sheaves for freedom of movement.

c) Testoperation checker.

d) Inspect tape and lape cable for twisting and fraying.

€} Test the tape’s freedom of movement through guide sheaves and tape guide pipe.

f) Onopen-top tanks, check that gate tapes with cables have no more than one foot of
tape exposed with fioat at jowest point.

g) Check float for leakage.
h) Test fioat guide wire anchors for spring action by pulling on wire and refeasing.

i) [nspect floatwells in floating roofs for thinning and pitting of walls just above the liquid
level.

i} Check that the autogauge tape is firmly attached to the float
K} Inspectihe tape cable and floal guide wire falwic seals through the float well cover.

i) Inspectthe botlom guide wire attachment clp: inspect for a temporary weighted bar
instead of a pemanent welded down clip.

m) Inspect board-type autogauge indicators for legibility and freedom of movement of
indicator.

n) Measure and record these distances to determine if seal damage wiilt occur i tank is
run over from:

1) Shelltop angle to underside of lape guide system.

2} Liguid level on floating top to top of secondary seal.
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Tank Out-of-service Inspection Checklist (Continued)

Completed
v

Item Comments

0} lentify floating roofs where the tape is connected directly to the roof.
p) Overfill alarm: Inspect tank overiilf prevention alamn switches for proper operation.

c.2.41 Common Tank Appurtenances
C2.11.1 Gauge Well

a) Inspectgate well pipe for thinning al about two-thirds distance above the bottom: lock
for thinning at the edge of the slols.

b} Check for corrosion on the pipe joint. Check that sample cords, weights, thermome-
ters, elc., have been removed from the pipe.

¢} Check for cone at bottom end of pipe about one foot above the bottom.

d) Check condition of wellwasher pipe and that its flared end is directed atthe near side
af the hold off pad.

¢} Check that suppotts for gauge well are welded 1o pad or to shell and not directly to
bottom plate.

f) Check operation of gauge well cover.

g) Check presence of a hold-off distance marker in well pipe and record hold-off
distance.
Hold-off distance

h} Hentify and report size and pipe schedule, and whether pipe is sofid or slotted. Report
slot size.

i} Checkthatthe hold-off distance plate is seal-welded to the boltom and that any gauge
well supports are welded to the plate and not directly to the bottom.

j) Inspect vapor control float and cable.

k) Check for presence and condition of gauge well washer.

i} Check for bull plug or plate blind on gauge well washer valve.

m) Inspect gauge well guide in ficating roof for pitting and thianing.
n) Inspect the guide rollers and shiding plates for freedom of movement.
0} Inspect condition of gauge well pipe seal systenm.

p} On black cil and diesel services: if gauge well is also used for sampling, check for
presence of a thief- and gauge-type hatch fo avoid spillage.

q) Visually inspectinside of pipe for pipe weld protrusions which coutd catch or damage
vapor controf floal.

C.2.11.2 Sampling Systems: Roof Sample Hatches

a} Inspect roof-mounted sample hatches for reinforcing pads and cracking.

b) Inspect cover for operation.

c} For tanks complying with Air Quatity Monitoring Dislrict rufes, inspect sample hatch
covers for adequate sealing.

d) Check horizontal alignment of internat floating roof sample hatches under fixed roof
hatches.

e) Iaspect the sealing system on the intemal floating roof sample hatch cover.

f} Inspect floating roof sample hatch cover recoil reel and rope.
C.2.11.3 Shell Nozzles
@) Inspect shell nozzles for thinning and pitting.

b} Inspect hot tap nozzles for trimming of holes.
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Tank Out-of-service Inspection Checklist {(Continued)
Completed
v

ftem Comments

c) ldentify type of shell nozzles.

d) [dentify and describe intemal piping, including elbow-up and efbow-down types.
C.2.114 For Nozzles Extended Into the Tank

a) Inspect pipe support pads welded to tank botiom.

b) Inspectio see that pipe is free to move along support without strain or tearing action
on boltom phte.

¢) Inspect nozzle valves for packing leaks and damaged flange faces.

d} Inspect heater stream nozzle flanges and valves for vire cutting.

e) Repost which nozzles have thermal pressure relief bosses and valves.,

1) Inintemal ebow-down fill Fine nozzles, inspect the wear plate on the fank bottom.

g} On elbove-up fill Enes in floating roof tanks, check that opening is directed against
underside of rood, not against vapor space. Inspect impact are for erosion.

C2.415 Diffusers and Air Rolling Systems
a) Inspect diffuser pipe for erosion and thinning.

b) Check holes in diffuser for excessive wear and enfargement.

¢} Inspect diffuser supports for damage and corosion.
d} Check that diffuser supports restrain, not ancher, fongiludinal Ene movement.

e} Inspect air spiders on boltom of lube oil tanks for plegging and damaged or broken
threaded joints.

C.2.116 SwingLlines
a) Inspect flexible joint for cracks andleaks.

b} Scribe the flexible joint across the two moving faces and raise end of swing line to
check the joint's freedom of movement, indicated by separation of scribe marks.

¢} Check that flexible joinis over 6 in_ are supported.

d) Inspect the swing pipe for deep pitting and weld corrosion,

e) Loosen the vent plugs in the pontoons and listen for a vacuum. Lack of a vacuum
indicates a leaking pontoon.

) Check the results of air test on pontoons during repairs.

g} Inspect the pontoons for pitting.
b} Inspect the puildown cable connections to the swing.

i) Inspect the condition of the bottom-mounted support, fixed roof limiting bumper, or
shell-mounted Fmiting bumper for wood condition, weld and bolt corrosion, and seal
welding to boltom or shel.

i} Inspect safety hold-dovm chain for corrosion and weak finks.
k} Check that there is a wekled reinforcing pad where the chain connecis to the bottom.

i} i the floating swing in a flcating or internal floating roof fank does not have a limiting
device preventing the swing from exeeeding 60 degrees, measure and calculate the
maximum angle possible with the roof on overflow.

Max. angle on overflovy .
(If the calculated angle exceeds 65 degrees, recommended instalialion of a fimiting
bracket}

m) Inspect pult-down cable for fraying.

-
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Tank Out-of-service Inspection Checklist (Continued)
Completed
v

Item Comments

n} inspect for three cable clamps vhere cable attaches to end of swing fine (single-
reeved} or to foof assembly (double-reeved). Inspect sheaves for freedom of move-
ment.

0.} Inspect winch operation and check the height indicator for legibility and accuracy.

p) Inspect bottom-mounted sheave assembly at end of pontoen for freedom of rotation
of sheave.

q) Inspect shefl-mounted lower sheave assembly for freedom of rotation of sheave,
cofrosion thinning, and pitting of sheave housing.

r} Inspect upper sheave assembly for freedom of mavement of sheave.

5) Inspectthe cable counterbatance assembly for corrosion and freedom of operation.
C.2.11.7 Manway Heater Racks
a} Inspect the manway heater racks for broken welds and bending of the siding rails.
b} Measure and record the length of the heater and fength of the track.
C.2.11.8 Mixer Wear Plates and Deflector Stands
a) Inspect bottom and shell plates and deflector stands.

b) Inspect for erosion and corrosion on the wear plates. Inspect for rigidity, structural
soundness, cofrosion, and erosion of deck plates and reinforcing pads that are seal-
welded to the bottom under the deflector stand legs.

¢} Measure for propeller clearance between the bottom of deflector stand and roof when
the roof is on low legs.

c212 Access Structures
€.2.12.1 Handrails

a} identi{ygand report type (steel pipe, galvanized pipe, square tube, angle) and size of
handrads.

b} Inspect for pitling and holes, paint failure.

¢) Inspect atfachment wekis.
d) Identify cold joints and sharp edges. Inspect the handrails and midrails.
€) Inspect safety drop bar {or safety chain) for comosion, functioning, and leagth.

f) Inspectthe handrad between the rolling ladder and the gaging platform for a hazard-
ous opening when lhe fioating roof is at its lowest level.

C.2.12.2 Piatform Frame
a) Inspect frame for comosion and paint fallure,

b} Inspect the attachment of frame fo supports and supporis to tank for cormosion and
vield fallure.

€} Check reinforcing pads where suppoirts are atiached to shell of roof.
d} Inspect the surface that deck plate or grating rests og, for thinning and holes.

) Check thal fiat-surface-to-flat-surface junclures are sealwekied.
C.2.123 Deck Plate and Grating

a) Inspect deck plate for comosion-caused thinning or holes (not drain holes) and paint
failure.

b} Inspect plate-to-frame weld for rust scale buildup.

c) Inspect grating for corrosion-caused thinning of bars and failure of welds.

www.pel.co it nnann ma | 46120 1 2121 .0 | o ndn TR 3 nraTon m
ci@pei.co.il P"wmi  09-9543726:0710 | 09-9528551:"10




N“Y3 AN U9) NN
DYl PIT AINID AP

NnoTln fax

Tank Out-of-service Inspection Checklist {Continued)

Comments

ltem Comlz}eted

d) Check grating tie down chps. Where grating has been retrofitted o replace plate,
measure the rise of the step below and abave the grating suiface and compare with
other risers on the stainvay.

C.2.124 Stalrway Stringers

a) Inspect spirat stairway slringers for corrosion, paint failure, and weld failure. inspect
attachment of stairway treads to stringer,

b} Inspect stairway supports to shell welds and reinforcing pads.

¢} Inspect steel support attachment to concrete base for comosion.
C.2126 Rolling Lacdder
a) Inspect rolfing ladder stringers for corrosion.

B [dentify and inspect ladder fced rungs (square bar, round bar, angles) for weld
aftachment to stringers and corrosion, particularly where angle rungs are welded to
stringers.

¢} Check for wear and cofrosion where rolling fadder atlaches to gaging platform.

d} inspect pivot bar for wear and secureness.

e} Inspect operation of self-laveling stafrway treads.

f) Inspect for corrosion and wear on moving parls.
a) Inspectrolling ladder wheelk for freedom of movement, flat spots, and wear on axle.

h) Inspect alignment of roffing ladder with reof rack.

i) Inspecttop surface of rolling ladder track for wear by wheels 1o assure atleast 18in.
of unwom ftrack (track long enough).

i} Inspect rolling fadder track welds for corrosion.
k) Inspect track suppocts on roof for teinforcing pads seal-welded to deck plate.

1) Check by dimensioaing, the maximum angfe of the rolling ladderwhen the roofis on
low legs.
Max. angle

m) if rolling ladder track extends to within & R of the edge of the roof on the far side, check
for a handrail on the top of the shell on that side.

NOTES
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