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a)

procedures. Alternatively, lines may be
blanked or cections of pipe removed.
Blowoff lines, where practicable, chall
be disconnected between pressure
parts and wvalves. All drains and wvent
lines shall be open.

[

) The Inspector shall review all personnel
safety requirements as outlined in 1.4
prior to entry.

Mote: If a boiler has not been properly
prepared for an internal inspection,
the inspector shall decline to make the
inspection.

EVIDENCE OF LEAKAGE

It iz not normally necessary to remove in-
sulating material, masonry, or fixed parts
of a boiler for inspection, unless defects
or deterioration are suspected or are com-
monly found in the particular type of boiler
being inspected. Where there is evidence
of leakage showing on the covering, the In-
spector shall have the covering removed i
order that a thorough inspection of the apfa

removal of insulating material, m
fixed partzs of the boiler.

For additional informatio
in a boiler or determi
possible defect, a leak test may be per- ADT
formed per 4.3.3.

liquid pressure

[replace “leak” with “liquid pressure”]
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2.3.3 EXTERNAL INSPECTION

The purpose of an external inspection is to
provide information regarding the general
condition of the pressure veszel. The following
should be reviewed:

al Insulation or Other Coverings

If it is found that external coverings such as
inzulation and corrosion-resistant linings
are in good condition and there iz no rea-
zon to suzpect any unzafe condition behind
them, it is not necessary to remaove them for
inspection of the vessel. However, it may
be advisable to remove small portions of
the coverings in order to investigate attach-
ments, nozzles, and material conditions.

MNote: Precautions should be taken when
removing insulation while vessel is under
pressure.

b) Evidence of Leakage
Any leakage of gaz, vapor, or liquid should
be investigated. Leakage coming from
behind insulation coverings, supports
settings, or evidence of past leakage ch
be thoroughly investigated by re
any covering necessary until the
leakage is established.

For additional information

"regarding a leak in a pressure

vessel or determining the
extent of a possible defect a test
may be performed per Section
4.3.1.

[add new text following 2.3.3, b]
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246 EVIDEMNCE OF LEAKAGE

A leak should be thoroughly investigated
and corrective action initiated. Leaks
beneath piping insulation should be ap-
proached with caution, especially when
removing insulation from a pressurized
piping system for inspection.

A pressure test may be required to obtain
additional information regarding the extent
of a defect or detrimental condition.

To determine tightness, the test pressure
need be no greater than the nermal operat-
ing pressure. The metal temperature should
be not less than 70°F (21°C) and the maxi-
murn metal temperature during inspection
should not exceed 120°F (49°C). The po-
tential corrosive effect of the test fluid on
the piping material should be considered.

[Change 2.4.6 b) with the following
and delete paragraph “c.”]

b) For additional information
regarding a leak in piping or
determining the extent of a
possible defect a test may be
performed per Section 4.3.1.
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3.4.9 CRACKS

AD7

AO7 fi

Cracks may recult from flaws existing in ma-
terial or excessive cyclic stresses. Cracking
can be caused by fatigue of the metal due
to continual flexing and may be accelerated
by corrosion. Fire cracks are caused by the
thermal differential when the cooling effect
of the water iz not adeguate to transfer the
heat from the metal curfaces exposed to the
fire. Some cracks result from a combination
of all these causes mentioned.

Cracks noted in shell plates and fire cracks
that run from the edge of the plate into the
rivet holes of girth seams should be re-
paired. Thermal fatigue cracks determined
by engineering evaluation to be self arrest-
ing may be left in place.

Areas where cracks are most likely to ap-
pear should be examined. This includes
the ligaments between tube holes, from
and between rivet holes, any flange where
there may be repeated flexing of the plate
during operation and around welded con-
nections.

Lap joints are subject to cracking where the
platezs lap in the longitudinal seam. If there
iz any evidence of leakage or other distress
at this point, the Inspector shall thoroughly
examine the area and, if necessary, have
the plate notched or slotted in order to de-
termine whether cracks exist in the seam.
Repairs of lap joint cracks on longitudinal
seams are prohibited.

Where cracks are suspected, it may be
necessary to subject the pressure-retaining
item to a hydrostatic test or nondestructive
examination to determine their presence
and location.

Cracks chall either be repaired, or formally
evaluated by Crack Propagation Analysis to
quantify their existing mechanical integ-
rity.

65

[Replace “hydrostatic” with “liquid
pressure” and add “a” proceeding
“nondestructive.”]

e) Where cracks are suspected, it may
be necessary to subject the pressure-
retaining item to a liquid pressure
test or @ nondestructive examination to
determine their presence and location.
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4.3.1 PRESSURE TESTING

a) During an inspection of a pressure-retain-
ing itern, there may be certain instances
where inservice conditions have adversely
affected the tightness of the component or
the inspection discloses unusual, hard to
evaluate forms of deterioration that may af-
fect the safety of the veszel. In these specific
instances, a pressure test using air, water, or
other suitable test medium may be required
at the discretion of the Inspector to assess
leak tightness of the pressure-retaining
itermn.

bl The Inspector is cautioned that a pressure
test will not provide any indication of the
amount of remaining cervice life or the
future reliability of a pressure-retaining
item. The pressure test in this instance only
serves to determine if the pressure-retaining
item contains defects that will not allow the
item to retain pressure. In certain instances,
pressure tests of inservice components
may reduce the remaining service life of
the component due to causing permanent
deformation of the item.

4.3.1. PRESSUREFESHNG TEST
OR EXAMINATION METHODS
APPLICABLE TO INSPECTION

a) During an inspection of a pressure-
retaining item, there may be certain
instances where in-service conditions
have adversely affected the tightness
of the component or the inspection
discloses unusual, hard to evaluate
forms of deterioration that may affect
the pressure retaining capability of the
vessel. In these specific instances, a
pressure test using ai-water-or-other
suitable-test-medium an
incompressible liquid, air, or other
suitable test medium may be required
at the discretion of the Inspector to
assess teak-tightness pressure
boundary integrity of the pressure-
retaining item.

b) The Inspector is cautioned that
such a pressure test will not provide
any indication of the amount of
remaining service life or the future
reliability of a pressure-retaining item.
The pressure test in-this-iastance only
serves to determine if the pressure-
retaining item contains defects that
will not allow the item to retain
pressure. In certain instances, these
types of pressure tests of inservice
components may reduce the remaining
service life of the component due to
causing permanent deformation of the
item.
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If an inservice pressure test is required, the 4

following precautions shall be met:

1) The test pressure should not exceed |
90% of the set pressure of the lowest &
setting pressure relief device on the &
component to avoid damage to pres- @
sure relief devices.

]

Test pressure should be selected or
adjusted in agreement between the
Inspector and the owner-user. When 1
the original test pressure includes con- ¢
sideration of corrosion allowance, the
test pressure may be further adjusted  a
based upon the remaining corrosion it
allowance.

The metal temperature during a pres- 4
sure test should not be less than 60°F
i16°C) unless the owner-user provides
infarmation on the toughness character-  F
istics of the veszel material to indicate 1
the acceptability of a lower test tem- =
perature.

[£5)

4} The metal temperature shall not be  a
more than 120°F (49°C) unless the
owner-user specifies the requirement
for a higher test temperature. If the
owner-user specifies a test temperature

higher than 120°F (49°C), then precau- b

tions shall be taken to afford the Inspec-

tor close examination without risk of

injury.

5/ When contamination of the vessel
contents by any medium is prohibited
or when a pressure test is not practical,
other testing methods described below
may be used provided the precaution-
ary reguirements of the applicable
Section of the original construction
code or other standards are followed.
In such cases, there shall be agreement
as to the testing procedure between the
owner-user and the Inspector.

4.3.1 (continued)
Strike out existing c) 1 thru 4

c) Use of these test procedures,
written or otherwise, shall be in
agreement between the owner-user and
the Inspector.

All instrumentation, including pressure
and temperature gages, used to
monitor a test shall be properly
calibrated.

When contamination of the vessel

contents by any-medium water is
prohibited or when a liquid pressure

test is not practical ethertesting
methods-deseribed-below due to

weight or other considerations, other
test media may be used provided the
precautionary requirements of the
applicable Section of the original
construction code or other standards
are followed. In such cases, there shall
be agreement as to the testing
procedure between the owner-user and
the Inspector.

NOTE: The requirements of NBIC Part 3
shall be followed when performing a liquid
pressure test following repair or alteration
of a pressure retaining item.

4.3.1.1 ALL LIQUID PRESSURE
TESTING:

Careful design of the test procedure
can limit potential damage. For testing
of pressure retaining items, parameters
that should be considered are the test
media, the test pressure, materials of
construction and the metal temperature
and temperature of the test media.
Some carbon steel and low alloy steel
materials that were particularly those
manufactured prior to 1970 may not
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have sufficient notch toughness to
prevent brittle fracture during pressure
testing conducted at or even above
generally acceptable temperature of
60°F.

For thick-walled pressure retaining items,
it is recommended to seek technical
guidance in establishing the notch
toughness characteristics of the steel
plate prior to pressure testing so that the
metal temperature may be warmed above
60 deg F (16 deg C) to avoid brittle
fracture.

The organization making any pressure
test shall determine that the pressure-
retaining item material has adeguate
notch toughness at the minimum
temperature of the material and the test
media during the pressure test.

4.3.1.2 LIQUID PRESSURE TEST:

A liquid pressure test is the preferred
method.

Test pressure should be selected or
adjusted in agreement between the
Inspector and the owner-user.

The test pressure should not exceed
90% of the set pressure of the lowest
setting pressure relief device on the
component to avoid damage to
pressure relief devices.

The liquid test pressure shall not
exceed the lesser of 150% of the
MAWP or the test pressure established
by the original code of construction
During a liquid pressure test where the
test pressure will exceed 90% of the
set pressure of a pressure relief device,
the device shall be removed whenever
possible. If not possible or practical, a
spindle restraint such as a gag may be
used provided that the valve




NBO07-0905 Part 2 Inspection

Attachment 2
8 of 15

manufacturer’s instructions and
recommendations are followed.
Extreme caution should be employed
to ensure only enough force is applied
to contain pressure. Excessive
mechanical force applied to the spindle
restraint may result in damage to the
seat and/or spindle and may interfere
with the proper operation of the valve.
The spindle restraint shall be removed
following the test.

The organization who performs the
liquid pressure test and applies a
spindle restraint shall attach a metal
tag that identifies the organization and
date the work was performed to the
pressure-relieving device. If the seal
was broken, the organization shall
reseal the adjustment housing with a
seal that identifies the responsible
organization. The process shall be
acceptable to the jurisdiction where the
pressure-retaining items are installed.

The metal temperature shall not be
more than 120°F (49°C) unless the
owner-user specifies the requirement
for a higher test temperature. If the
owner-user specifies a test temperature
higher than 120°F (49°C), then
precautions shall be taken to afford the
Inspector close examination without

risk of injury.

Hold-time for the liquid pressure test
shall be for a minimum of 10 minutes
prior to the examination by the
Inspector. Test pressure shall be
maintained for the time necessary for
the Inspector to conduct the

inspection.

4.3.1.3 PNEUMATIC PRESSURE
TEST
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A test using a compressible gas should
not be considered due to the potential
hazard unless a liguid pressure test
cannot be performed without
damaging the pressure retaining item
or causing contamination of the
internal surfaces of the pressure

retaining item.

Concurrence of the owner and the
Inspector shall be obtained and the
Jurisdiction where required prior to
conducting a pneumatic test. The
test pressure shall be the minimum
required to verify leak tightness
integrity but shall not exceed the
maximum pneumatic test pressure
of the original code of construction.
Precautionary requirements of the
original code of construction shall
be followed.

WARNING: Adequate safety
precautions shall be taken to ensure
personnel safety when a compressible
gas is used due to the volumetric
expansion potential upon release of the
pressure test gas. Consideration shall
be given to possible asphyxiation.
hazards.

Properly calibrated instrumentation
may be used to detect leakage of the
testing medium. The instrumentation
selected shall be appropriate for the
test medium. Instrumentation may
detect changes in pressure or chemical
concentrations and shall be sensitive
enough to detect leakage.
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he  4.3.2 LEAK TESTING 432 Delete

Lealk testing for the purpose of detecting any
ed leakage may be performed when a prescure
=t test cannot be performed. Some methods or
he  technigues for leak testing may include bubble
:3-  test (direct pressure or vacuum), helium mass

spectrometer, pressure change, or flow mea-

surement. Usze of leak test procedures shall be
or  in agreement between the owner-user and the
he  Inspector. Uze of written procedures and expe-
en  rienced personnel is required when performing
n-  leak tests. The Inspector shall review the written
he  procedure to become familiar with limitations,
ed adequacy, methods, and acceptance standards
on identified.

- 4.3.3 EVIDENCE OF LEAKAGE IN A 433 Delete

I°F BOILER

les

er-  For additional understanding regarding a leak

ite  in a boiler, see 2.2.7 for the extent of a pos-

- zible defect. A pressure test may be performed
as follows:

be al To determine tightness, the test pressure

he shall be no greater than the maximum al-
nt lowable working pressure stamped on the
he pressure-retaining item.

Ire

w- b)) During a pressure test where the test pres-
- sure will exceed 90% of the et pressure of
of a prezsure relief device, the device shall be

removed whenever possible. If not possible
or practical, a spindle restraint such as a

el gag may be used provided that the valve
ed manufacturer’s instructions and recom-
al, mendations are followed. Extreme caution
W should be employed to ensure only enough
- force iz applied to contain pressure. Exces-
ile sive mechanical force applied to the spindle
an restraint may result in damage to the seat
o and/or spindle and may interfere with the
nt proper operation of the valve. The spindle
he restraint shall be removed following the

test.




NBO07-0905 Part 2 Inspection

Attachment 2
11 of 15

R
rro-
g of
tion
ders
san
1ger
Tess
ool-
ical
nta-
ged
tory
nti-

lec-
iage

VEer-
S to

n of

di

Components subjected to fire damage can
exhibit altered mechanical properties, and
should be evaluated to determine if the
material has retained necessary strength
and toughness as specified in the original
code of construction. Heating above the
lower critical temperature results in a phase
transformation that upon rapid cooling can
dramatically affect material properties.
Evaluation methods may consist of:

17 Portable hardness testing

2y Field metallography or replication

3) Pressure testing

4} Magnetic particle testing

5) Liguid penetrant testing

&) WVisual examination

71 Dimensional verification checks

If visual distortion or changes in the mi-
crostructure or mechanical properties are
noted, consider replacing the component
or a detailed engineering analysis shall be
performed to verify continued safe opera-
tion.

Technigues for evaluating fire damage are

referenced in applicable standards. See
1.3.

Section 4.4.8.5

3) Liquid pressure testing




NBO07-0905 Part 2 Inspection

Attachment 2

12 of 15

o aa Wian ot Rag 1ad Meiond Eard

FORM NE-5 BOILER OR PRESSURE VESSEL DATA REPORT
FIRET INTERNAL INSPECTION
Smndard Farm for Jurisdlotans Oparating Undar the AENE Coda

TAIE [ MFELTED CERTENFOME | CERNFIAIEFOENED DMMER AT, AREDOLTIONALMER WATL 0 ML OTHER MO
q | e e (e O Ose
TMRER ' ' ' MATIRE OF BUEMENY MO O EPECTION CEATICATE
HERECTION
[m [ e [T
2 [ wenseeet acoemas DWMERT DY T e IF
AR
UBERS AN - D8JBCT LOCACH EPECIE LOCANON | M PLAMT D84 BCT LOCATION - COUNTY
3 [ ceerasrem acoaens vsETECAY e IF
AR
iy O Owr Oo Osetess Owem e TEMBILT MAMLLCTURER TR T
4 Ors
Chhar ! n
Ui Ofeew  DOfmen OSmnig Oswr Oews FLELBOILER WETHON OF FENG (201 LY FREBAUTE SAGE TIENTED
i Decps  Meectorarce  Mowe Im T [
SRR SNETFRELEF WALAES ) —
6 PUR— anis
I COHINTION 2F DRUSCT SUCH THAT ACERTIFGATE MAY B2 IS8UEDT HYDRO TEST
T Llas ez, bk ol e i i Sl L Dlac.
SHEL comemza o |osera LmwetH THICEMES | TITAL HT'G SURFACE (8 | MATER,
Bl A=Y N — N et
- BUTTETRAF m LRV HEADEFS - WT BOLERE e
L] Tl i 2 Dloogs |mee
THRLIETLAR S | SENEETT
L T (n 5] Dlvsice: n ni .| = | %
HEAL THCKMESS ELEROT BOLTHG
il ] B ! M, D i Mol
TUBE BHEETTHCKRESD PITCHAT BLRE, LisAMEMT ERE
1 A P . el s
FEETUEE DATRVCE UPPER TURES Replace Somen T ezew T
TANE ABTAE TUREY “Hydro” Wlth AREA OF ETERS
13| roine Bey Mg Mevsiced [eveien frok Emy
TANE BELOW TUBES 7 AREA O HTARY
Ponniin - NPT P reSSu re' [ibigiigs | PR =51 )
RN TV HCEAERS A LEGTH TIGLING il
14 | wmmen e mas [ [ o 0 2 | Miveens  Moeens Mo,
THRLT- TR aTTER PITH | HETAAEA,
i I LK i [l
BARETHRELEF KuLVEE | =it PROPERLY DA
L™ oy Lk Buv | ke Xy D't Dl e o
TR M ATEAM LME M BETURM LRy OTHER COMKECTEME STIEALILEE PROFERLY DR A
17 )y O Ox | Ow O | O Oseom e
L PEEDAFFLACES TYRECAE CHEDK FEEDLME RETURM LM
18 ) ey ol !n-. DOlscer
WATER GAGE LSS TR DODRS ELIWORT PR EPECTICN DFEMIVGA COWPLY WTH OO0
L ™ g J e i, Looalicn s I AT el
RN RIS TN DR WASLINVS O ETEAM, RS BLOWIRT, AMI STHER U9 MG COWFLT WITH COOE
Ll e -] i o B ! TR s Mt g e all
EHOW AL CONR ETAPAG O ALK OF PO G deialle o vori) i [ORE AL UATERAK, DTHIES THEA A8 INOOTED ABCHE [0 FLYRITH SO0
L o o p— s Clkciing by
@ AME ALT TITLE OF R0 10 WHIW RE LIS ENENTA WERE ENFLUMED:
|HEREEY CERTIFYTHIE HATRAR REFORT OF MY MSPECTION ||:nrrm|. EWFLCHED BY | (=5 ]
2 | mmn
of Ingmcar
This oim mapba possined ham The: Mt sal Baard of Baler and Pressurs Vaisal [ sspeanss, 1065 Caunmer ave, Coumbas, OH432H WEE R 0

] e peoesifien] Drd LB, pepLc




NBO07-0905 Part 2 Inspection Attachment 2
13 of 15
FORM NB-6 BOILER FIRED PRESSURE VESSELS
REPORT OF INSPECTION

Date inspected [Cort Exp Date |G osted No. [Junisdiction Number _____JNB No. ___ Other No.
1{Mo /Day | Year [Mo7Vear |=Vee  _To |

Owner Nature of |Kind of Insp |Certificate Insp

[int__ Ext __ [Yes _ No__

20mar$|reeta\ﬁckess Owners City State IﬂPOode

Number

Usar's Name - Object Location

Specific Location In Plant

Object Location - County

& User's Street Address

User's City State IZIP Coda
Number
A|TYee |'raar Built  |Manufacturer
_FT__WT __Cl___ Other
g|use ___Power __Process __SteamHig __ HWHYg __ HW Storage |Fuel (Boiler) ]Malhod of Firing (Boiler) IPrsssura Gage Tested
___ Storage ___ Heat Exchange Other
gfPressure  MAWP Safety-Relief Valves |mnmmmnmum
This i Prev. Inspection Set at Total Capacity
7|15 condition of cbject such that a certificate may be Issued? |Hydmtsst
___Yas ____ No (If no, exp{iain fully under conditions) __ psi Date No

Conditions: With respect to the intemal surface, describe and state location of any scale, cil or other
any corrosion and state whether active or inactive. State location and extent of any erosion, grooving,
condition. Report on any defective rivits, bowed, loose or broken stays. State condition of all tubes, tube

Give location and extent of
\warping, cracking or similar
colls, nipples, etc. Describe

any adverse conditions with respect 10 pressure gage, water column, gage glass, gage cocks, safety valves, Report condition of
satting, linings, baffies, , etc. Describe any major chal or repairs made since last insp
: \
!
Replace
“Hydro” with
Requramonts: (L1 Cove “Pressure.”
9
Mame and Title of Person to Whom Requirements Were Explained:
:] | Hereby Centify This Is A True Report Of My Inspection
Signature of Inspector Ident. No. Employed By Ident. No.
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HATIOMAL EOQOARD INSPECTION CO

b) Common evidence of exposure to fire is: 57

1} charring or burning of the paintorother  TF

protective coat; ar
sh
2} burning or scarring of the metal; be

3} distortion; or
4) burning or melting of the valves.

cl A pressure vessel that has been subjected  w
to the action of fire shall be removed from  tif
service until it has been properly evaluated.  wr
The general intent of this requirement isto or
remove from service pressure vessels which i
have been subject to the action of fire that
has changed the metallurgical structure or
the strength properties of the steel. Visual 87
examination with emphasis given to the
cendition of the protective coating can be )
used to evaluate exposure from a fire. This
is normally determined by wvisual exami-
nation as described above with particular
emphasis given to the condition of the
protective coating. If there is evidence that
the protective coating has been burned off
any portion of the pressure vessel surface,
or if the pressure vessel is burned, warped,
or distorted, it is assumed that the pressure
vessel has been overheated. If, however,
the protective coating is only smudged,
discolored, or blistered, and is found s
examination to be intact under the
pressure vessel shall not be gg#idered af-
fected within the sco is requirement.
Vessels that hay n invelved in a fire
and sh stortion shall be requalified
for ued service by retesting using the
hydrostatic test procedure applicable at the
time of original fabrication. c)

()]

Supplement S7.7 C

[Replace “hydrostatic” with “liquid
pressure” in part “c”]

liquid pressure




