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NOTIFICATIONS BY GOVERNMENT

_X_
LABOUR, EMPLOYMENT, TRAINING & FACTORIES DEPARTMENT
Labour

CLASSIFICATION OF BOILERS ON RISK CRITERIA, DIFFERENTIATION OF INSPECTION
REQUIREMENTS BASED ON RISK PROFILE, INSPECTION PROCEDURE AND
ALLOCATION OF INSPECTORSBY CENTRAL INSPECTIONS SYSTEM (CIYS) .-

[G.0.Ms.N0.8, Labour Employment Training & Factories (Labour), 5" March, 2019.]

For rapid industrialization of Telangana, it isnecessary to implement Central Inspection Framework in Boilers
Department. Accordingly, Government after careful examination of the matter has decided to implement Central
I nspection Framework under the BoilersAct, 1923 to bring more transparency in the compliance (renewal ) inspections
by introducing Central Inspection System (CIS) for rapidindustrialization of Telangana State. And it is necessary to
issue certaininstructionsregarding classification of boilersonrisk criteria, differentiation of inspection requirements
based on risk profile, Inspection Procedure and allocation of Inspectors here under:-

1) Classification of Boilersbased on Risk Profile:

a) Low Risk : All small Industrial Boilers (SIB’s) as per IBR, 1950

b) MediumRisk : All Vertical Cross Tube Boilers and Lancashire Boilers

c) High Risk . All other boilerswhich will not fall under above two categories

2) Differentiation of Inspection requirement based on Risk Profile:

a) Low Risk . Hydraulic Test only shall carry out to low risk Boilersfor every renewal inspection. However
when inspector feels required thorough examination can also be carried out.

b) MediumRisk  : Thorough Examination shall carry out to medium risk boilersfor every renewal inspection.
However when inspector feels required Hyderaulic Test can also be carried out.

c) High Risk : Both Hydraulic Test and Thorough Examination shall carry out to high risk boilers for

every renewal inspection.
[1]
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3) Inspection Procedure and Checklist:

a) Inspection procedure and checklist based on risk profile are annexed to this G.O.
b) Compliance (renewal) Inspections (except in case of complaint based inspections) shall be limited to

prescribed Inspection procedure and checklist.

4) Inspection Report:

Inspection Report shall be uploaded in Departmental website within 48 hours of inspection.

5) Computerized allocation of Inspectors:

Central Inspection System (CIS) will allocate inspectors for compliance (renewal) inspections. The same

Inspector shall not inspect the same boiler twice consacutively.

However in case of boiler owner request for early inspection or any other emergency condition concerned

inspectors are authorized to reschedul e the inspections with prior permission from Director of Boilers.
6) Surprise/ Complaint based |nspections:

Surprise and complaint based inspected shall be conducted only with specific permission from the Director

of Boilers.

ANNEXURE

(1) Inspection procedure of Low Risk installed boilers as per IBR 1950.
Low Risk Boilers : All small Industrial Boilers(SIB).
Inspection requirement : Hydraulic Test only shall carry out to low risk Boilersfor every renewal inspection.

However when inspector feels required thorough examination can also be carried
out.

Procedure for Hydraulic Test as per Reg 379 of IBR, 1950.

a)

b)

f)

9)
h)

The temperature of the water used as medium of pressure testing shall not be less than 20°C and greater
than 50°C.

Thetest pressure shall be raised gradually under proper control at all times so that it never exceeds by more
than 6% of the required pressure and maintained for 30 minutes whereupon the pressure shall be reduced to
maximum allowable working pressure and maintained for sufficient timeto permit close visual inspection for
leakage of pressure parts.

After the application of the hydraulic test the Inspector shall carefully examine the boiler inside and outside
and satisfy himself that it has satisfactorily withstood the test.

The boiler shall satisfactorily withstand such pressure without appreciable leakage or undue deflection or
distortion of its partsfor at |east tenconsecutive minutes. If the test is not satisfactory, the working pressure
allowable by calculation shall be suitably reduced, unlessthe owner desiresto make such alterations aswill
enablethe boiler to withstand satisfactoritly the hydralic test, in which casethe boiler shall again be examined
after the alterations have been made, the pressure recalculated, if necessary, and the boiler tested to the
satisfaction of the Inspector.

Inany casein which the safeworking pressureto be allowed for aboiler cannot, owing to peculiar construction
of any of its parts, be determined by calculation in the ordinary way, the Inspector shall, under the direction
of the Chief Inspector, subject the boiler to hydraulic test for the purpose of determining the fitness of such
parts. The amount of thetest pressureto be applied in such case shall not exceed thetest pressure prescribed
for the least working pressure found by calculation for other parts of the boiler or the intended working
pressure whichever is less.

Should any part of the boiler show undue deflection or indication of permanent set during the progress of the
test, the pressure shall be released immediately such indications are observed. Theworking pressure for the
part shall be 40 per cent of the test pressure applied when the point of permanent set was reached. This
procedure shall apply to any boiler at any test.

The Inspector may if the considersit necessary, apply ahydraulic test to any boiler at any inspection.
When carrying out hydraulic test, Inspectors shall use pressure gauges supplied by he Chief Inspector.
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Note: If thorough examination isrequired, inspection procedure of thorough examination for medium
risk boilers shall be followed.
Check list:

1. Veify theengraved Boiler Registration number.

Check the internal and external condition of all pressure parts of boiler.

Quality of boiler feed water (pH, TDS or hardness).

Working condition of feed water pumps.

Verify boiler operator qualifications.

Check the physical condition of safety valvesi.e., any rust, scale or other foreign substances.

Check the condition of all boiler mountings & valves (main stop valves, feed check valves, air vent, blow
down, feed inlet, water gauge mountings, and water level controller) & fusible plug etc.

No abkkowbd

(if) Inspection Procedure of Medium Risk installed boilers as per 1BR, 1950:
Medium Risk: All Vertical Cross Tube Boilers and Lancashire Boilers.
I nspection requirement: Thorough Examination only shall carry out to medium risk boilersfor every renewal

inspection. However when inspector feels required Hydraulic Test can also be carried
out.

Procedure for Thorough Examination as per Reg 390 of 1BR, 1950.

a)

b)

c)

€)

f)

Q)

h)

)

For examination of bailer, the boiler shall be empty and thoroughly cleanin all its partsi.e., shell, tubesand
furnace chambers internally as well as externally.

All doors of menholes, hand holes, sight holes and cleaning plugs shall be opened. All valves and cocks
comprising the boiler mounting shall be opened up and taken apart and the valves or cocks ground.

Wherever there is accessibility to go inside, the Inspector should make a thorough inspection of all its
internal parts through manholes provided Before doing so, he should of course, satisfy himself that proper
provision has been made for disconnecting the boiler from any other boiler under steam.

If the inspector finds that proper provision for disconnection has not be made or the boiler is unreasonably
hot or the boiler is not been properly cleaned or scaled, he shall decline to proceed for inspection.

Scales & Oil solvents: The Inspector shall examine all internal surfaces to observe the action caused by
the water used for, oil scale solvents, or other substances which have been in feed water. The oil or scale
often leads to scaling & rupture.

Corrosion & Grooving: The Inspector shall examine for amount of corrosion along or around the seam
which may lead to grooving or cracks due to poor circulation of water all such parts should be examined
carefully. Grooving along longitudinal seamsisespecialy significant asgrooving or cracksarelikely to occur
when the material ishighly stressed, Shell plate shall be examined for pitting and wasting which may reduce
the thickness.

Says: All stays, whether diagonal or through, shall be examined to note that they are in even tension. All
fastened ends, shall be examined to note whether cracks exist where the stays are punched or drilled for
rivetsor boltsand, if not found in proper tension, the Inspector shoud recommended their proper adjustment.

Manhole & other openings: The manhole and other reinforcing plates, as well as nozzles or other
connections flanged or screwed into a boiler, shall be examined internally as well as externally to see that
they are not cracked or deformed. All openingsto external attachments, such aswater column connections,
openingsin dry pipesand openingsto safety valves shall be noted to seethat they arefreefrom obstructions.

Fire surfacess: The parts exposed to fire i.e., furnace, tube internals & welding, tube sheets shall be
examined for deformation which may be caused during operation by bulging or blistering or cracks.

Lap-joints, Fire cracks: Lap-joint boilers are apt to crack where the plates lap in the longitudina or
straight seam; if there is any evidence of leakage or other distrress at this point, it shall be thoroughly
investigated and, if necessary, rivetsremoved or the plate slotted in order to determine whether cracks exist
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k)

in the seam. Any cracks noted in shell plates are usually dangerous except fire cracksthat run from the edge
of the plate into the rivet holes of girth seams. A limit nubmber of such fire cracks are not usually a very
serious matter.

Stay bolts: The Inspector shall test stay bolts by tapping one end of each bolt with a harmmer and when
practicableaharmmer or other heavy tool should be held on the opposite end to make the test more effective.

Tubes:

1. Thetubes of vertical tubular boilers are more susceptible to deterioration at the upper ends open
when exposed to the products of combustion without water protection.

2. Thesurfacesshould be carefully examined to detect bulges or craccks, or any evidencesor defective
welds. A leak from a tube frequently causes serious corrosive action on a number of tubes in its
immediatevicinity.

m) Pipe connections & Fittings: The steam and water pipes, including connections to the water column,

shall be examined for leaks, and if any are found it should be determined whether they are the result of
excessive strains due to expansion and contraction, or other causes. The Inspector shall determine whether
there is proper provision for the expansion and contraction of such piping, and that there is no undue
vibration tending to crystallize the parts subjected to it.

n) Safety Valves: Safety valves shall be examined to ensure there is no accumulation of rust, scale, or other
foreign substances located in the casings so asto interfere with the free operation of the valves. Thevalves
shall betested by means of thetry leversto ascertain if they are free. The steam discharged pipeisfreeand
in accordance with the Regulations.

0) Boiler mountings: Check the physical & operation condition of all the valves, automatic water level
control, blowdown valve, stop valve, water gauges, pressure gauge, fusible plug, feed valves, air vent
valves.

Note: If Hydraulic test is required, inspection procedure of Hydraulic test for low risk boilers
shall be followed.
Check list:

1. Veify theengraved Boiler Registration number.

2. Check the physical condition of safety valvesi.e., any rust, scale or other foreign substances.

3. Quality of boiler feed water (pH, TDS or hardness).

4.  Working of feed water pumps.

5. Availability of boiler attendants & verify their certificates.

6. Condition of all valves (Main stop valves, feed check valves, air vent, blow down, feed inlet, water gauge
mountings, water level controller) & fusible plug etc.

7. Condition of interna surface of shell, gussets, stays provided, stiffeners on furnace, external surface of
tubes shall be checked.

8. Any scaleor ail solventsininternal or external parts of boiler.

9. Any corrosion or grooving or cracks observed in internal and external parts of boiler.

10. Condition of tubesinternal for any blockages & leakages, bulges or cracks or defective weld.
11.  Anydistortionsor bulging or blistering or leaksin furnace or fire box.

12.  Condition of stay bolts or tube ends.

13.  Any leaks, expansions or contractionsin steam pipe connections,

(iii) Inspection Procedure of High Risk Installed boilers as per 1BR, 1950:
High Risk Boilers:  All boilersother than small Industrial Boilers, Vertical crosstube Boilersand Lancashire

Boilers.

Procedure for Thorough Examination as per Reg 390 of I1BR, 1950:
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a)

b)

f)

Q)

h)

)

K)

m)

For examination of bailer, the boiler shall be empty and thoroughly cleanin al itspartsi.e., shell, tubesand
furnace chambers internally as well as externally.

All doors of manholes, hand holes, sight holes and cleaning plugs shall be opened. All valves and cocks
comprising the boiler mounting shall be opened up and taken apart and the valves or cocks ground.

Wherever there is accessibility to go inside, the Inspector should make a thorough inspection of all its
internal parts through manholes provided. Before doing so, he should of course, satisfy himself that proper
provision has been made for disconnecting the boiler from any other boiler under steam.

If the inspector finds that proper provision for disconnection has not be made or the boiler is unreasonably
hot or the boiler is not been properly cleaned or scaled, he shall decline to proceed for inspection.

Scales & Oil Solvents: The Inspector shall examine all internal surfaces to observe the action caused by
the water used for, oil scale solvents, or other substances which have been in feed water. The oil or scale
often leads to scaling & rupture.

Corrosion & Grooving: The Inspector shall examine for amount of corrosion along or around the seam
which may lead to grooving or cracks due to poor circulation of water all such parts should be examined
carefully. Grooving along longitudinal seamsisespecialy significant asgrooving or cracksarelikely to occur
when the material ishighly stressed. Shell plate shall be examined for pitting and wasting which may reduce
the thickness.

All flanging shall be thoroughly inspected and particularly the flanges of circular end plates that are hot
stayed. Internal grooving in the fillet of such heads and external grooving in the outer surfaces of heads
concave to pressure is very common since there is slight movement in the heads of this character which
produces thiskind of defect.

Some types of boilers have what is known as the OG or reversed flange construction in some of their parts
that may beinaccessibleto the eye, but the condition shall be determined by the insertion of amirror which
at aproper angle will reflect back to the eye the condition of such a place, or any other feasible manner.

Stays: All stays, whether diagonal or through, shall be examined to note that they are in even tension. Al
fastened ends shall be examined to note whether cracks exist where the stays are punched or drilled for
rivetsor boltsand, if not found in proper tension, the Inspector should recommended their proper adjustment.

Manhole & Other openings: The manhole and other reinforcing plates, as well as nozzles or other
connections flanged or screwed into a boiler, shall be examined internally as well as externally to see that
they are not cracked or deformed. All openingsto external attachments, such aswater column connections,
openingsin dry pipesand openingsto safety valves shall be noted to seethat they arefreefrom obstructions.

Firesurfaces-Bulging Blistering L eaks: The parts exposed to firei.e., furnace, tubeinternals & welding,
tube sheets shall be examined for deformation which may be caused during operation by bulging or blistering
or cracks. Careful observation shall be made to defect leakage from any portion of the boiler structures,
particularly in the vicinity of seams and tube ends. Fire tubes sometimes blister but rarely collapse; the
Inspector should look through the tubes for such defects and if they are found with a sufficient degree of
distortion they should be removed.

Lap-joints, Fire cracks: Lap-joint boilers are apt to crack where the plates lap in the longitudina or
straight seam; if there is any evidence of leakage or other distress at this point, it shall be thoroughly
investigated and, if necessary, rivetsremoved or the plate slotted in order to determine whether cracks exist
inthe seam. Any cracks noted in shell plates are usually dangerous except fire cracksthat run from the edge
of the plate into the rivet holes of girth seams. A limit number of such fire cracks are not usualy a very
serious matter.

Stay bolts: The Inspector shall test stay bolts by tapping one end of each bolt with a hammer and when
practicable ahammer or other heavy tool should be held on the opposite end to make the test more effective.

n) Tubes:

1. Tubesinhorizontal fire-tube boilers deteriorate morerapidly at the endstoward thefire, and they should
be carefully tapped with a light hammer on their outer surface to ascertain whether there has been
seriousreduction in thickness.
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2. Thetubes of vertical tubular boilers are more susceptible to deterioration at the upper ends open when
exposed to the products of combustion without water protection.

3. The surfaces should be carefully examined to detect bulges or cracks, or any evidences or defective

welds. A leak from atube frequently causes serious corrosive action on anumber of tubesinitsimmediate
vicinity.

4. Where short tubes or nipples are employed in joining drums or headers, there is a tendency for waste

products of the furnace to lodge in the junction points and such deposits are likely to cause corrosion if
moistureis present. All such places should be thoroughly cleaned and examined.

Ligaments between tube holes: The ligaments between tube holes in the heads of all types of fire-tube
boilers and in shells of water-tube boilers should be examined. If leakage is noted, it may denote a broken
ligament.

Pipe connections & Fittings:

1. Thesteam and water pipes, including connectionsto thewater column, shall be examined for leaks, and
if any arefound it should be determined whether they are the result of excessive strains dueto expansion
and contraction, or other causes.

2. Thegenera arrangement of the piping in regard to the provisionsfor expansion and drainage, aswell as
adequate support at the proper points, shall be carefully noted. The location of the various stop valves
shall be observed to seethat water will not be pocketed when the valves are closed and thereby establish
cause for water-hammer action.

3. Thelnspector shall determinewhether thereis proper provision for the expansion and contration of such

piping, and that thereis no undue vibration tending to crystallize the parts subjected toit. Thisincludesall
steam and water pipe; and special attention should be given to the blow off pipeswith their connections
and fittings, because the expansion and contraction due to rapid changes in temperature and water-
hammer action create a great strain upon the entire blow off system, which is more pronounced when a
number of blow off pipes arejoined in one common discharge.

4. Thefreedom of the blow off connection on each boiler shall be tested whenever possible by opening the

valve for afew seconds, at which time it can be determined whether there is excessive vibration. Blow
off pipes should be free from external dampness to prevent corrosion.

Water column: The piping to the water column shall be carefully noted to see that there is no chance of
water being pocketed in the piping forming the steam connection to the water column. The steam-pipe
should preferably drain towards to the water column. The water pipe connection to the water column must
drain towards the boiler. The relative position of the water column to the fire surfaces of the boiler shall be
observed to determine whether the coulmn is placed in accordance with the Regulations. The attachments
shall be examined to determinetheir operating condition.

Baffling-Water tube boilers: In water-tube boilers, it should be noted, as far as possible, whether or not
the proper baffling isin place. In many types of boilersthe absence of baffling often causes high temperatures
on portions of the boiler structure which are not intended to be exposed to such temperatures, from which a
dangerous condition may result. The location of combustion arches with respect to tube surfaces shall be
carefully noted.

L ocalization of heat: Localization of heat brought about by improper or defective burner or stoker installation
or operation creating a blow pipe effect upon the boiler, shall be condemned.

Suspended boilers-Freedom of expansion: Where boilers are suspended the supports and setting shall
be carefully examined specially at points where the boiler structure comes near the setting walls or floor.

Safety Valves: Safety valves shall be examined to ensure there is no accumulation of rust, scale, or other
foreign substances located in the casings so asto interfere with the free operation of the valves. The valves
shall betested by means of the try leversto ascertain if they are free. The steam discharged pipeisfree and
in accordance with the Regulations.
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v) Boiler mountings: Check the physical & operation condition of al the valves, automatic water level
control, blow down valve, stop valve, water gauges, pressure gauge, fusible plug, feed valves, air vent
valves, automatic fire controls.

Procedure for Hydraulic Test as per Reg 379 of IBR, 1950:

(@)

(b)

(c)

(d)

(€)

()

(9)

(h)

0
0)

Thetemperature of the water used as medium of pressure testing shall not be less than 20°C and greater
than 50°C.

Thetest pressure shall be raised gradually under proper control at al times so that it never exceeds by
more than 6% of the required pressure and maintained for 30 minutes whereupon the pressure shall be
reduced to maximum allowable working pressure and maintained for sufficient time to permit close
visual inspection for leakage ot pressure parts.

After the application of the hydraulic test the Inspector shall carefully examine the boiler inside and
outside and satisfy himself that it has satisfactorily withstood the test.

The boiler shall satisfactorily withstand such pressure without appreciable leakage or undue deflection
or distortion of its parts for at least ten consecutive minutes. If the test is not satisfactory, the working
pressure allowable by calculation shall be suitably reduced, unless the owner desires to make such
alteration aswill enable the boiler to withstand satisfactorily the hydraulic test, in which case the boiler
shall again be examined after the alterations have been made, the pressure recalculated, if necessary,
and the boiler tested to the satisfaction of the Inspector.

In any case in which the safe working pressure to be allowed for a boiler cannot, owing to peculiar
construction of any of its parts, be determined by calculation in the ordinary way, the Inspector shall,
under thedirection of the Chief | nspector, subject the boiler to hydraulic test for the purpose of determining
the fitness of such parts. The amount of the test pressure to be applied in such a case shall not exceed
the test pressure prescribed for the least working pressure found by calculation for other parts of the
boiler or the intended working pressure whichever isless.

Should any part of the boiler show undue deflection or indication of permanent set during the progress of
thetest, the pressure shall be rel eased immediately such indications are observed. Theworking pressure
for the part shall be 40 per cent of the test pressure applied when the point of permanent set was
reached. This procedure shall apply to any boiler at any test.

Hydraulic tests of boilersat subsequent examination shall, except when the Competent Person expressly
reguires otherwise, be made after the inspection and the test pressure to be applied to

(i) Sub-critical boilersat such subsequent examinations shall be from one and quarter to one and ahalf
times the working pressure of the boiler;

(i) Super critical boilers, at such subsequent examinations shall be from 14 to 1¥2 times the super
heater outlet pressure.”

When theinternal construction of size of aboiler does not permit of the Inspector getting insideit or of
examining closely all its parts, he shall see it tested by hydraulic pressure to one and a half times the
working pressure at each inspection or the grant or renewal of a certificate.

The Inspector may if the considersit necessary, apply ahydraulic test to any boiler at any inspection.
When carrying out hydraulic test, Inspectors shall use pressure gauges supplied by the Chief Inspector.

Check list for Thorough examination:

1

2.
3.
4

Verify the engraved Boiler Registration number.

Condition of all pressure parts. Thickness reduction if any shall be ensured.
Check whether proper baffling is placed in water tube boilers.

Check freedom of expansion in boiler supports & settings.
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5. Condition of al internal surface of shell, gussets, stays provided, stiffeners on furnace, external surface of
tubes shall be checked.
6. Condition of Ligaments between tube holes.
7. Any scaleor oil solventsininternal or external parts of boiler.
8. Any corrosion or grooving or cracks observed in interna and external parts of boiler.
9. Condition of tubesinternal for any blockages & leakages, bulges or cracks or defective weld.
10. Anydistortionsor bulging or blistering or leaksin furnace or fire box .
11. Condition of stay bolts or tube ends.
12. Check the physical condition of safety valvesi.e., any rust, scale or other foreign substances.
13.  Condition of all valves (main stop valves, feed check valves, air vent, blow down, feed inlet, water gauge
mountings, water level controller, pressure gauge) & fusible plug.
14.  Quality of boiler feed water (pH, TDS or hardness).
15.  Working of feed water pumps.
16. Availability of boiler attendants & Boiler operation engineers.
17.  Any leaks, expansionsor contractionsin steam pipe connections,

Check list for Hydraulic Test:

1
2.
3.

o

Check the internal and external condition of all pressure parts of boiler.
Check the physical condition of safety valvesi.e., any rust, scale or other foreign substances.

Check the condition of al boiler mountings & valves (main stop valves, feed check valves, air vent, blow
down, feed inlet, water gauge mountings, and water level controller) & fusible plug etc.

Quality of boiler feed water (pH, TDS or hardness, silica etc.).
Working condition of feed water pumps.
Verify boiler operator & Boiler operation engineer qualifications & certificates.

Dr. SHASHANK GOEL,
Principal Secretary to Gover nment.
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