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FOREWORD

The Iranian Petroleum Standards (1PS) reflect the
views of the Iranian Ministry of Petroleum and
are intended for use in the oil and gas production
facilities, oil  refineries, chemica  and
petrochemical plants, gas handling and processing
installations and other such facilities.

IPS is based on internationally acceptable
standards and includes selections from the items
stipulated in the referenced standards. They are
aso supplemented by additional requirements
and/or modifications based on the experience
acquired by the Iranian Petroleum Industry and
the local market availability. The options which
are not specified in the text of the standards are
itemized in data sheet/s, so that, the user can
select his appropriate preferences therein.

The IPS standards are therefore expected to be
sufficiently flexible so that the users can adapt
these standards to their requirements. However,
they may not cover every requirement of each
project. For such cases, an addendum to IPS
Standard shall be prepared by the user which
elaborates the particular requirements of the user.
This addendum together with the relevant IPS
shall form the job specification for the specific
project or work.

The IPS is reviewed and up-dated approximately
every five years. Each standards are subject to
amendment or withdrawal, if required, thus the
latest edition of IPS shall be applicable

The users of IPS are therefore requested to send
their views and comments, including any
addendum prepared for particular cases to the
following address. These comments and
recommendations will be reviewed by the relevant
technical committee and in case of approval will
be incorporated in the next revision of the
standard.

Standards and Research department
No.19, Street14, North kheradmand

Karimkhan Avenue, Tehran, Iran.
Postal Code- 1585886851

Tel: 88810459-60 & 66153055
Fax: 88810462

Email: Standards@nioc.org
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GENERAL DEFINITIONS:

Throughout this Standard the following
definitions shall apply.

COMPANY::

Refers to one of the related and/or affiliated
companies of the Iranian Ministry of Petroleum
such as National Iranian Oil Company, National
Iranian Gas Company, Nationa Petrochemical
Company and National Iranian Oil Refinery And
Distribution Company.

PURCHASER:

Means the "Company" where this standard is a
part of direct purchaser order by the “Company”,
and the “Contractor” where this Standard is a part
of contract documents.

VENDOR AND SUPPLIER:

Refers to firm or person who will supply and/or
fabricate the equipment or material.
CONTRACTOR:

Refers to the persons, firm or company whose
tender has been accepted by the company.
EXECUTOR:

Executor is the party which carries out all or part of
construction and/or commissioning for the project.
INSPECTOR:

The Inspector referred to in this Standard is a
person/persons or a body appointed in writing by
the company for the inspection of fabrication and
installation work

SHALL:
Is used where a provision is mandatory.

SHOULD:
Is used where aprovision is advisory only.

WILL:

Is normally used in connection with the action by
the “Company” rather than by a contractor,
supplier or vendor.

MAY':

Is used where a provision is completely
discretionary.
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1. SCOPE

1.1 This Standard covers the minimum
requirements  for engineering, material
Jfabrication, inspection ,jinstallation, and
preparation for shipment of water tube boilers and
acCcessories.

Also it specifies general requirements for design
fabrication ,cleaning, testing and painting of
water —tube type steam generating plants for use
in oil refineries ,chemical ,petrochemical plants
and gas plants.

These may be for use either in a central power
station or in an installation for supplying Steam
directly to a process plant.

1.2 Boilers covered in this Standard are intended
to be suitable for heavy duty usesin, oil and gas
refineries, petrochemical plants and other oil
industry applications where necessary.

These boilers shall be designed for outdoor uses
which automatically can be satisfactorily used for
indoor applications, when required.

1.3 Boilers shall be constructed to ASME Boiler
& Pressure Vessel Code Section | and BSEN
12952 shal be subject to prior approva by
Company.

Note 1:

This is a revised version of the standard
specification by the relevant technical committee
on Sep. 2003, which is issued as revision (1).
Revision (0) of the said standard specification is
withdrawn.

Note 2:

This bilingual standard is a revised of the standard
specification by the relevant technical committee
on November 2009, which is issued as revision
(2). Revision (1) of the said standard specification
iswithdrawn.

Note 3:

In case of conflict between Farsi and English
languages, English language shall govern.
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2. REFERENCES

Throughout this Standard the following dated and
undated standards/codes are referred to. These
referenced documents shall, to the extent
specified herein, form a part of this standard. For
dated references, the edition cited applies. The
applicability of changes in dated references that
occur after the cited date shall be mutually agreed
upon by the Company and the Vendor. For
undated references, the latest edition of the
referenced documents (including any supplements
and amendments) applies.

ASME (AMERICAN SOCIETY OF
MECHANICAL ENGINEERS)

B 311 "Power Plant Piping"(2004)

B 16.5 "Pipe Flanges and Flanged
Fittings' (2003)

B 16.11 "Forged Steel  Fittings,
Socket-Welding and
Threaded" (1998)
Boiler and Pressure Vessel Code Section 1(2004)
PTC4 "Performance Test Code"

ASME/AWS D1.1"Structural Welding Code-
Steel"

ASME Section Il "Material Specification”

ASTM  (AMERICAN SOCIETY FOR
TESTING AND MATERIALYS)

A 36 "Structural Stegl"

A 193 "Standard Specification for
Alloy-Steel and Stainless
Steel Bolting Materials for
High Temperature Service"

D 1066 "Standard  Practice  for
Sampling Steam"

D 1125 "Test Methods for Electrical
Conductivity and Resistivity
of Water"

Publication "Specia Technical Publication

No. 148"
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AGMA (AMERICAN GEAR
MANUFACTURERS ASSOCIATION)

420.03 "Standard  Practice  for
Helical and Herringbone
Gear Speed Reducers and
Increasers"

421.05 "Standard Practice for High
Speed Helical and
Herringbone Gear Units"

BSI (BRITISH STANDARDS INSTITUTION)

BS EN 12952 "Water Tube Boilers"
(2003)

IPS(IRANIAN PETROLEUM STANDARDS)

IPS-E-CE-120  "Engineering Standard for
Foundations'

|PS-E-CE-260 "Engineering Standard for
Fire Proofing"

IPS-E-EL-110 "Engineering Standard for
Hazardous Area"

| PS-E-SF-400 "Engineering Standard for
Industrial  Stairs, Ladders,
Platforms, and Scaffols"

| PS-E-SF-860 "Engineering Standard for
Air Pollution Control"

|PS-G-SF-900 "General Standard for Noise
Control and Vibration "

IPS-E-TP-100 "Engineering Standard for
Paints

IPS-E-GN-100  "Engineering Standard for
Units®

|PS-M-IN-280 "Material  Standard  for
Miscellaneous Item"

IPS-M-PM-300 "Material and Equipment
Standard for Special purpose
Gear box"

ISA (THE INTERNATIONAL SOCIETY OF
AUTOMATION)

S.77.42.01 "Fossil Fuel Powers Plant,
Feed Water Control System
Drum Type"
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ISO (INTERNATIONAL ORGANIZATION
FOR STANDARDIZATION)

ISO 1129 "Steel Tubes for Boilers, Super
Heaters and Heat Exchangers-
Dimensions, Tolerances and
Conventional Masses per Unit
Length"

SAMA(SCIENTIFIC APPARATUS MAKERS
ASSOCIATION)

PMC 22.1"Functional Diagramming of
Instrument and Control Systems'
(1981)

3. UNITS

This standard is based on International System of
Units (Sl), as per IPS-E-GN-100 except where
otherwise specified.

4. Conflicting Requirements

In case of conflict between documents relating to
the inquiry or order. The following priority of
documents shall apply:

First priority: Purchase order and variations
thereto.

Second priority: Data/Requisition sheets and
drawing.

Third Priority: This standard specification.

All conflicting requirements shall be referred to
the purchaser in writing, the purchaser will issue
conflicting document of needed for clarification.

4.1 GENERAL

4.1.1 Steam boiler data sheets showing expected
performance, fuel requirements and
characteristics, materials of construction, etc., (as
specified in appendices) form a part of this
specification.

4.1.2 The boiler unit as awhole shall be designed,
fabricated and mounted in a manner which will
facilitate ease of maintenance.

4.1.3 Outdoor equipment shall be suitably
protected against damage by infiltration of
moisture and dust during plant operation,
shutdown, wash down and the use of fire
protection equipment, and in addition, it shall be
suitable for continuous operation when exposed to
rain, snow or ice, high winds, humidity, dust,
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temperature extremes and other severe weather
conditions.

4.1.4 The Vendor shal supply al equipment
completely fabricated, assembled, tested and
dismantled only to the extent necessary for
inspection and practical shipping.

4.1.5 The boiler unit shall be selected to allow
maximum interchangeability of spare parts
consistent with proper performance
characteristics.

4.1.6 Spare parts must be readily available. If a
stock of parts is not maintained by the Vendor,
strategic spare items shall be furnished with the
unit.

4.1.7 The boiler unit and its auxiliary equipment
shall be thermally and mechanically designed by
the vendor. All materials, fabrications, testing and
inspection shall be included in the vendor’s scope

of supply.
4.1.8 Abbreviations

TDS Tota Dissolved Solids

FDF  Forced Draught Fan

IDF  Induced Draught fan

LHV Low Heating Value

PQR Procidure Qualification Record
NDF Natural Draft Fan

5. BASIC DESIGN

5.1 Steam Quality

5.1.1 Steam drums shall be equipped internaly
with steam separators and scrubbers to ensure that
the carry-over of total solids from the boiler water
shall not exceed the following:

1 ppm up to 65 bar
5 ppm from 65 bar up to 135 bar

The boiler manufacturer shall state the maximum
total dissolved solids (TDS) in the boiler water at
which the required steam quality can be obtained.
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5.1.2 The steam as measured at the drum outlets
shall have an impurity not greater than 0.02 ppm
silica

5.1.3 The wetness of the steam leaving the drum
shall not exceed 0.02%.

5.2 Circulation

5.2.1 In order to evaluate the drum stability, the
boiler designer shal indicate the drum water
content (effective) at norma low-level and
maximum continuous rating (MCR) loading.

5.2.2 The boiler designer shall state the minimum
and maximum water levels between which the
boiler should be allowed to continue operating.

5.2.3 Furnace wall, floor, and roof tubes shall not
incorporate such bends or sets sufficiently small
in radius to interfere significantly with water
circulation. In particular, roof tubes exposed to
radiant heat shall be free from bends and sets as
far as possible, so as not to upset the division of
flow between tubes or bring to a doubtful value
the head available to promote circulation in any
part of the circuits.

5.2.4 Downcomers supplying the furnace wall,
etc., with feed water shall preferably be outside
the flue gas path. If the downcomers are in
contact with the flue gases, the heat transfer shall
not significantly affect the circulation head.

5.3 Pressure Parts

5.3.1 All pressure parts, wherever reasonably
possible, shall be constructed in carbon steel of a
quality such that neither pre nor post weld heat
treatment is required. The boiler supplier shall
inform company in his proposa where higher
grade material is proposed. Drums of high-tensile,
low-ductility steel shall not be used where the
thickness of the drum would otherwise be less
than 75 mm.

5.3.2 Steam drums shall not be less than 0.61 m
internal diameter.
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5.3.3 Strength calculation of boiler pressure parts
shall be made in accordance with relevant codes
and standards and with due account of the
following:

a) Combination of temperature and pressure at
design and hydrostatic test conditions.

b) Maximum static head of contained fluid
under design and hydrostatic test conditions.

¢) Weight of equipment (if applicable).

d) Wind or earthquake loading whichever is
greater (if applicable).

e) Specia consideration may be required on
critical items of equipment for the effect of the
following:

i) Local stresses due to supporting lugs, ring
girders, saddles, internal structures or
connecting pipes.

ii) Shock loads due to water hammer or
surging of vessel content.

iii) Temperature difference and differencesin
coefficients of thermal expansion.

iv) Fluctuating pressure and temperature.
v) Fatigue loading.

5.4 Furnace

5.4.1 Furnaces shall be water cooled of
membrane-wall (also referred to as mono-wall or
panel-wall), or skin-cased, construction.

5.4.2 Pressurised furnaces shall be of membrane-
wall construction.

5.4.3 Specia attention shall be given to the design
of burner throat refractory, whether brick, cast or
plastic material applied to studded or plain tubes.
Evidence of satisfactory service experience shall
be submitted.
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5.4.4 At least one furnace access door shall be
provided with at least 600 mm diameter and
designed to give efficient sealing and ease of
operation over the useful life of the boiler. The
sizing of the doors shall be adequate for the
passage of necessary maintenance materials
including internal access equipment.

5.4.5 There shall be a clear space in front of the
access door to facilitate handling and entry of all
materials and equipment.

5.4.6 Observation ports shal be furnished to
permit visual checking of furnace and flame
conditions, the furnace floor and the super heater
space during operation of the boiler. Observation
ports for Pressurised boilers shall be furnished
with a sight glass type resistant against the heat
and pressure.

5.4.7 Drains shall be furnished at the low point of
the boiler furnace and bank areas to permit
removal of flue gas deposits by water washing.
Drain openings shall be effectively sealed against
flue gas bypassing and casing overheating.

5.4.8 Cavities above furnace roof tubes shall be so
designed as to prevent the accumulation of gases
that might form explosive mixtures. This may be
achieved by purging with air, reliable sealing, or
some other proven method. Access to such areas
for the examination of tubes, penetration seals and
hangers, etc., shall be possible during boiler
inspections.

5.4.9 For site-erected boilers, the average heat
release rate in the furnace, based on the net
calorific value, shall not exceed the following:

for fuel oil firing: 380 kW/m? (120,000 Btu/ft*h)

for fuel gasfiring: 470 kW/m? (150,000 Btu/ft*h)

Where high availability is required, lower heat
release rates may be specified by the Company.
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5.4.10 The maximum heat flux density at any
localized "hot spots’ shall not exceed 300 kW/mh
(95,000 Btwft’h). The boiler designer shall
present with his proposa the predicted furnace
heat flux distribution along the length and height
of the furnace at MCR and state the maximum
and average heat flux and the furnace flue-gas
exit temperature.

Note:

The heat flux density is the quantity of heat
passing through unit surface area in unit time and
is expressed as kW/m*h (Btu / ft°h). The surface
area shall be that of the flat projected area of
exposed tubes and exposed extended surface,
integral  with the tube. Refractory covered
surfaces shall not be included.

5.4.11 The furnace width shall enable sufficient
spacing of burners to ensure burner flame
discrimination by individual viewing heads and
aso to make certain that there is no flame
impingement on the side walls. The furnace depth
shall be sufficient to ensure that burner flames do
not impinge on the rear wall or penetrate the
screen tube arrangement.

The depth of furnace shal not be so
disproportionate to the width that a significant
volume of furnace is not occupied by the flame,
thereby making the total projected surface area
not truly reckonable for the radiant heat rate
calculations.

5.4.12 FHoors shall not be utilized for heat transfer
and shall be effectively shielded from furnace
radiant heat by refractory tiles and insulation as
necessary.

5.4.13 The angle to the horizontal of floor tubes
shall not be less than 15°, and the angle of roof
tubes shall not be less than 5°. Where the roof
tubes have to be offset for any reason, continuity
of drainage should be ensured, but such offset
shall be avoided where possible.

5.5 Generation Tube Banks

5.5.1 Tubes shall normally be plain, positioned in
line. However, finned tubes may be used where
fuel gas or didtillate fuel is to be fired and if
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additional surface is needed which cannot be
provided by installing further plain tubes. This
may be the case, particularly in supplementary
fired wasteheat boilers associated with gas
turbines.

5.5.2 If finned tubes are proposed they shall not
be used in zones where the flue gas temperature
exceeds 670°C (1240°F). Fins shall be in carbon
steel, continuously welded to the tubes and shall
have a minimum spacing of 5 fins per 25 mm, a
maximum height of 19 mm and a minimum
thickness of 1.25 mm.

5.5.3 Finned tubes shall not be placed at any angle
that would facilitate the accumulation of deposits.
Vertical tubes may be acceptable, but their use
shall be approved by Company.

5.5.4 Tube banks shall be arranged, as far as
practicable, to permit access for tube renewal with
minimum cutting out of serviceable tubes.

5.5.5 If low-grade fuels are to be employed and
regular soot blowing is envisaged, company will
specify whether provision is to be made for the
off-load water washing of tube banks, with
facilities for collection and disposal of effluent.

5.5.6 Flue gas baffles should preferably be water-
tube walls or constructed of refractory tilesz
Securely positioned, easily replaced and with
ready access.

Where refractory baffles or protective screens are
supported or reinforced with metal parts, the
boiler designer shall demonstrate that the
materials selected are suitable for the intended
servicelife.

5.6 Supper Heater

5.6.1 Supper heater tubes material shall be to
ASME Section Il or Company Approved
Equivaent.

5.6.2 Self-draining type supper heaters, integrated
with the boiler, are preferred if these can be
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conveniently arranged, provided the boiler type is
in al other respects suitable for the particular
duty.

5.6.3 Where horizontal sections of a supper heater
are proposed, the span between supports shall not
be so great, or the angle of inclination so near to
the horizontal, that sagging of tubes will occur
with the consequent collection of condensate in
pockets.

5.6.4 On boilers which are required to produce a
specified degree of superheat to the steam over a
wide range of boiler operation, or on units where
superheat temperatures are expected to be near
maximum design temperature of the tube metal
concerned, attemperators shall be provided. In the
former case attemperation may be performed at
the final outlet before the stop valve, but in the
latter case the attemperator shall be positioned
between the primary and secondary stages of the
supper heater.

5.6.5 Surface-Type attemperators shall not be
used unless approved by Company.

5.6.6 Spray-Water type attemperators shall be
used, provided that there is a supply of
demineralized water of suitable quality for this
duty. Spray-Type attemperators must not be
capable of blocking the steam flow through the
super heater in the event of mechanical failure.

5.6.7 Where inter stage de-superheating is used,
the downstream construction material shall be
capable of temporarily withstanding the resulting
higher temperature, should the spray water supply
fail.

5.6.8 If the proposed tube metal temperature or
fuel constituents require higher grades of steel to
be used, a nomina 9% chromium, 1%
molybdenum steel is preferred to the austenitic
steels.

5.6.9 Metal temperatures shall not be high enough
to allow corrosion to take place in the presence of
vanadium and sulphur compounds, or other
corrosive constituents resulting from the use of
the specified fuels.

5.6.10 To monitor metal temperatures during
boiler start-up, skin thermocouples shall be
secured to the tubes at appropriate points. These
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thermocouples and their connecting leads shall be
so positioned and protected that they will not
suffer rapid deterioration by exposure to the flue
gases or radiant heat of the furnace.

Junction boxes shal be located against the
insulation of the externa plating of the boiler or
some other convenient position where they will be
protected against the heat of the furnace.

5.6.11 To prevent overheating of tubes during
steam pressure raising, super heater drains shall
be arranged to facilitate removal of condensate
from the appropriate points and the final super
heater drain shall be large enough, together with
any additional blow-off vent, to ensure sufficient
flow of steam through the super heater to prevent
overheating of tubes. Such drains and vents shall
be equipped with silencers, unless routed to a
blow down drum.

5.6.12 Hangers, which should be cooled where
possible, and spacers shall be of such material and
design that overheating will not occur during
start-up or normal operation of the boiler, up to
110% MCR. Where tubes or supports pass
through baffles on the furnace roof, efficient and
durable seals shall be provided. The materias
shall be selected to give the intended service life.

5.6.13 Air
necessary.

vents shall be provided where

5.6.14 The flow of steam through the super heater
shall create such a pressure drop over the entire
operating range as will ensure an adequate
distribution of steam through all tubes, and
thereby prevent overheating of any element. The
boiler designer shall state the pressure drop across
the super heater at 40%, 70%, 100% and 110%
MCR.

5.6.15 Steam super heater should be protected
from furnace radiation by a boiler tube screen or
by aboiler wall.

5.6.16 The steam super heater and access to it
shall be designed such that individual elements or
tubes can be removed or repaired with minimum
disturbances.
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5.7 Refractory, Insulation and Casings

5.7.1 Refractory shall only be used where it is
absolutely necessary. Where used, it shal be a
proven design feature and of a quality of material
and construction appropriate to the duty involved.
It should not be of lower quadity than 42%
alumina.

5.7.2 The furnace wall and floor refractory shall
be suitable for use at the temperatures concerned,
subject to a minimum of 1450°C (2640°F). The
boiler designer shall state the thermal
conductivity of the materials he proposes for use.

5.7.3 Where brickwork is installed, the mortar
joints shall not be thicker than 2.5 mm.

5.7.4 Insulation shall be applied in sufficient
thickness to prevent casing distortion, to reduce
radiation losses to an economic minimum and to
ensure personnel protection. The percentage
radiation loss for the whole boiler shall be stated
in the proposal.

5.7.5 Outer casings shall be of metal, not less than
1.5 mm thickness, of adequate stiffness and be
capable of being easily removed and replace
without damage or requiring extensive
dismantling of equipment, pipe work, etc. The
method of fixing shall, whenever economical, be
suitable to withstand repeated remova and
replacement without deterioration, cutting and
rewelding. Each sheet of cladding shall be
independently supported.

5.7.6 Outer casings shall be corrosion-resistant
and shall not support combustion in the event of
fire. Aluminum and its alloys shall not be used.

5.7.7 Casings shall be designed to prevent escape
of the flue gases or the circulation of gases into
cool sections of the casings or structura
steelwork, thereby creating conditions for internal
or external corrosion. The temperature of the
casing plus attachment shall be maintained above
the dew point of gases by the installation of
adequate external insulation. The above is
particularly important on pressurized furnaces.
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5.7.8 The design of casings for balanced draught
furnaces shall preclude the influx of air, so as to
ensure maintenance of the required combustion
excess air throughout the entire setting.

5.8 Integral Pipework

5.8.1 All integral pressure pipe work shall be
designed and constructed in accordance with
ASME Boiler and Pressure Vessel Code Section |

5.8.2 Where the boiler design incorporates a
refractory front wall around the burner area, the
boiler manufacturer shall obtain the company’s
approval on the suitability of the method of
attachment and anticipated life of thisrefractory.

5.8.3 The pipe work shall be welded, with flanges
provided only at valves and fittings used for
pressures up to 45 bar. Above this pressure,
flanges shall be eliminated altogether unless
company specifies or agrees otherwise. Control
valves may be an exception to this requirement, as
specified or agreed by company.

5.8.4 For pressures above 45 barg, only integral or
weld neck flanges shall be used for those
connections where flanges cannot be eliminated.

5.8.5 Flanges shall comply with ASME B 16.5,
All flanges shall be raised face type and no
screwed flanges shall be used.

5.8.6 Flanges on pipe work used for fuels shall be
minimum ANSI Class 150.

5.8.7 Socket-welding fittings and screwed fittings,
where permitted, shall be in accordance with
ASME B 16.11, as applicable.

5.8.8 The feed water system arrangement shall be
such that the feed regulating valve, isolating
valves and bypass vaves can be manualy
operated from the floor level in the event of an
emergency.

5.8.9 Drains from the boiler, super heater,
economizer and soot blowers, etc., shall be
operable from the floor level where practicable.
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Pipe work shall not be positioned where it may
possibly obstruct or trip operators. All clean drain
pipe work shall terminate at the clean drains tank.
No drain or atmospheric trap shall discharge into
any gulley under, or leading to, the covered areas.
Any potentially contaminated stream shall be led
to the blow down system.

5.8.10 Pipe work supports shall be capable of
accepting the additional weight of water during
the hydrostatic test.

5.8.11 When differential settlement between items
of equipment may be expected, sufficient
flexibility shall be provided in the connecting pipe
work.

5.8.12 Pipe work to fans, pumps and similar
equipment which may be required to be
periodically removed for overhaul shall be self-
supporting when the item is removed. Such
supports must, whenever possible, be provided by
the overhead pipe track. Individual pipe supports
from grade must be minimized.

5.8.13 Valves shall be line size, except that pump
discharge valves (check and block) shall be the
same size as the pump discharge or greater, if the
discharge is one of the sizes given in 5.8.18 of
this Standard.

5.8.14 Screwed and socket-welding valves shall
be of the bolted bonnet type unless otherwise
specified.

5.8.15 Bolting shall be in accordance with ASTM
A-193.

5.8.16 Compressed asbestos fiber jointing may be
used for classes 150 and 300 duties up to 400°C
(752°F). Above this temperature, and in Classes
600 and 900, spiral wound gaskets shall be used.

5.8.17 Where pipe work is laid on overhead
structures, in tracks or in permanent trenches, the
arrangement and clearance shall permit removal
of any pipe fitting or valve without the necessity
to disturb adjacent pipe work .In accordance with
|PS-E-PI-240
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Piping systems shall be designed, and equipment
laid out, to provide adequate access by mobile
maintenance equipment. Access ways should be
planned accordingly and minimum headroom
clearances for this purpose shal be:

a) 45 m over railways and clearways for
mobile equipment.

b) 5.5 m over access roads and where specified
over clearways or heavy equipment.

¢) 2 m over walkways and platforms.

The minimum clearance for wakways around
pumps, fans, motors, compressors, €etc., is 0.9 m.
This clearance shall be measured from the furthest
projection on the equipment including associated
pipe work, filters, valves in their open position,
drains, cabling, instruments, etc. between grade
and 2 m above grade.

5.8.18 Pipe smaller than 15 DN (Yzin) shall not be
used without agreement, except for instruments.
The use of steel pipe in 32 DN (1% in), 65 DN
(2%2in), 90 DN (3%2in), 125 DN (5 in), 175 DN
(7in), 225 DN (9 in) sizes shall be avoided, except
for alloy steel pipe, which may include 65 DN

(2%21n) size.

5.8.19 Valves 200 DN (8 in) and above shall be
fitted with double valved integral type bypasses,
unless otherwise specified.

5.9 Steam Trapping

5.9.1 Steam traps material shall be of cast or
forged steel. The trap supplier shall provide data
sheetsfor al duties.

5.9.2 A trap size shall be based on the maximum
quantity to be discharged at the minimum
pressure difference between inlet and outlet.

5.9.3 No trap shall be connected to more than one
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steam line nor to more than one section of the
same steam line.

5.9.4 Where condensate may collect downstream
of closed valves, drain valves shall be provided.
Traps shall not be fitted.

5.9.5 Normally, traps operating on different steam
pressures shall discharge to a separate condensate
collecting header but, providing the condensate
line is sized to accommodate the flash steam, the
discharges may be taken into a common line.
Where there is condensate back-pressure, a non-
return valve shall be installed in the individual
condensate return lines.

5.9.6 Traps shall be supported whenever possible
by the lines to which they are attached.

59.7 In locations specified as subject to
exceptionally low temperatures, steam traps shall,
where possible, be grouped together and installed
on racks in steel cupboard-type enclosures so that
satisfactory operation of each trap can readily be
checked and frost damage to any inoperative traps
prevented.

5.9.8 Any atmospheric discharge of the steam
traps shall be in accordance with 5.8.9 of this
Standard.

5.10 Economizer

5.10.1 Economizers shall generally be an integral
part of the boiler but may be supplied as separate
untis when a boiler, as a standard model design,
cannot readily incorporate an economizer, or the
physical limitations of the proposed site make it
necessary or desirable to position the economizer
away from the boiler.

5.10.2 Construction shall be steel tubes, either
plain or finned. Fins may be of steel or cast iron
according to the existing flue gas conditions (refer
t0 5.10.3 of this Standard).

5.10.3 With fuels containing no sulphur, either
steel or cast iron fins may be used. With fuels
metal

containing  sulphur, the operating

temperature in contact with the flue gases shall
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preferably not fall below 150°C (302°F), and fins
may be of steel or cast iron. Company may
specify or agree flue gas temperatures down to
105°C (220°F), when cast iron fins shall be used.
Designs involving any metal temperatures below
105°C (220°F) shall not be used.

5.10.4 Tube bends shal be all-welded except
where feed water conditions make it necessary for
frequent cleaning or inspection, in which case, for
boiler pressures up to 38 barg (ASME Class 300),
steel bends shall be flanged.

5.10.5 In-Line tube arrangement is preferred.
Water velocity shall be of the order of 1 m/s for
water upflow circuits and 2 m/s for down-flow.
Headers should preferably be external to the
casing and tubes efficiently sealed where they
pass through to the bends and headers.

5.10.6 Feedwater operating pressure and
temperature in the economizers shall at no time
permit the possibility of steam being generated.
Recirculating type economizers shall not be
included unless agreed by Company.

5.10.7 When economizers can be isolated on the
water side, a safety relief valve shall be fitted.

5.10.8 Flue gas bypass and/or recirculating
facilities shal only be provided with the
agreement of Company.

5.10.9 Means for off-load water washing of
economizers shall be provided on boilers firing
residual fuel oils or unsweetened gas.

5.11 Air Heater

5.11.1 Air heaters, utilizing the flue gas sensible
heat to raise the temperature of the combustion
air, will be accepted when there is a need to
obtain higher thermal efficiencies than can be
attained by an economizer aone. When an air
heater is proposed the boiler designer shall satisfy
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company concerning the advantages of higher
efficiency, considering the increased capital cost,
increased maintenance costs, effectiveness of soot
blowing, expected operating time, efficiency, and
likely problems.

5.11.2 Air and gas bypasses shall be provided,
together with proven soot blowing equipment.

5.11.3 The flue gas exit temperature from the air
heater shall not be less than 120°C (250°F), but
may need to be considerably higher to meet the
environmental requirements. In any case the gas
exit temperature shall not be less than that
recommended by the air heater manufacturer who
must consider the air/flue-gas temperature
differential in relation to the possibility of
corrosion.

5.11.4 Air heaters using surplus low-pressure
steam shal be considered. The condensate
discharge shall be returned to the deaerator. On-
line cleaning facilities for the finned tubes shall
be provided.

5.12 Feed Water Heaters

5.12.1 Company will specify, or agree, the
temperature at which the feed water will be
available to the boiler from the deaerator, and the
cost and condition of the steam which may be
used for further heating of the feed water.

5.12.2 The boiler supplier shal provide a feed
heater within the feed circuit of the boiler integral
pipe work, if it is necessary or desirable to raise
the water temperature above that specified or
agreed under 5.12.1.

5.12.3 The heater shall be a shell and U-tube type,
unless otherwise agreed.

5.12.4 Normally, the feed heater shall be of the
high-pressure type receiving water direct from the
boiler feed pump. The water shall be on the tube
side and the steam on the shell side.

5125 A burst tube shall be considered as a
design case, and safety relief provided if
necessary. A non-return valve shall be fitted on
the steam side at the steam inlet to prevent water
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entering the steam main.

5.12.6 The heater shall be provided with a bypass
and isolating valves. The assembly shall be
arranged for the easy removal of the shell or tube
bundle for inspection, as necessary.

5.13 Draught Equipments

5.13.1 Draught fans shall be supplied according to
|PS-M-PM-235.

5.13.2 Fans shall provide stable operation under
al conditions of boiler load, and shall have non-
overloading power characteristics. Flue gas fans
shall have, where necessary, self-cleaning
impellers, and be resistant to abrasion. For ID and
FD fans, overal efficiencies should not be less
than 80%.

5.13.3 Specific attention shall be given to the fan
head/volume characteristics, especiadly to the
maximum negative head that can be experienced
in the furnace and/or flue, imposed by the ID fan
under emergency operating conditions. A main
fuel trip (MFT), or a restriction occurring in the
flue gas paths, must be considered in the design to
avoid unacceptabl e negative pressures.

If the possible draught excursion under any of the
conditions thought likely to arise with the selected
centrifugal fan cannot be accommodated in the
design, then an axial flow fan with variable pitch-
angle blades shall be used. The stall line for this
fan shall be so paced as to ensure that no
unacceptable negative pressures could be applied
to the furnace and/or duct. The selection of an
axial flow fan will require specia attention to
achieve an acceptably low noise level.

5.13.4 For boilers supplying steam to process
units and production plant, fan drivers shall
normally be steam turbines, with the turbines
exhausting to an LP steam system serving
deaerators. If electric motors are used to drive the
fans of such boilers, continuity of power supply
shall be arranged to cover the situations where the
normal power supply might fail. This may take
the form of an alternative source of power supply,
or a dual-drive facility at the fan shafts such as
clutch-connected steam turbines or diesel engines.
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5.13.5 In circumstances where boiler start-up
from cold, or a hot restart, may involve
temporary loss of auxiliary steam pressure, the
dual-drive arrangement of motor/steam turbine or
steam turbine/diesel engine shall be considered
for at least one or two of the boilers in the
installation.

5.13.6 Draught regulation should preferably be
effected by the use of adjustable inlet guide vanes
on each fan. Regulation may alternatively be by
speed control if the response rate is demonstrated
to be satisfactory and shall be agreed by company.

Dampers in the ducts may be regarded as
satisfactory for combustion air control to burner
registers. However, single or multi-blade dampers
located in the flue gas ducts shall only be used for
isolating duties, or where chimney natural draught
has to be modulated at low operating loads.
Dampers positioned in the flue gas ducting shall
be arranged to prevent complete closure during
boiler operation.

5.13.7 On boilers of 200 ton/h capacity and
greater, or where a high dependence is to be
placed on boiler reliability, two separate fans for
both FD and ID functions should be provided
unless otherwise specified. The part-duty rating,
between 50% and 75%, will be considered by
company in relation to the steam load reduction
which can be readily made in the event of the
failure of one fan. On-load isolating facilities
shall be provided for each draught unit.

5.13.8 Shaft couplings and seals shall be capable
of continuous and efficient service without
maintenance, for periods of not less than 26
months.

5.13.9 Geared drivers shall preferably be avoided
but, where gears are used, they shall be totally-
enclosed. Parallel shaft gearing shall meet the
reguirements of:

AGMA 420.03 "AGMA Standard Practice for
Helica and Herringbone Gear Speed Reducers
and Increasers’

AGMA 421.05 "AGMA Standard Practice for
High Speed Helical and Herringbone Gear Units"
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Whichever is applicable.

For high speed transmissions an epicyclical type
is preferred. And shall be supplied according to
IPS-M-PM-300.

5.13.10 Couplings shall be of the Metastream
spacer type, or equal, capable of operating for not
less than 26 months without attention.

Couplings shall be capable of accommodating
misalignments, both angular and lateral, and shall
allow both the driving and driven shafts to take up
their individual positions against their thrust
bearings without the transmission of unacceptable
forces due to end-float of the shafts concerned.

5.13.11 Safety guards must be fitted to cover all
exposed moving parts. They shall be easly
removable for machinery maintenance.

5.14 Air and Flue-gas Ducting

5.14.1 The air and gas velocities in ducting shall
not exceed 13.7 m/s (45 ft/s) and 15.2 m/s (50
ft/s) respectively, taking all interna bracing and
stiffeners into account.

5.14.2 Guide vanes shall be fitted internally to
ducts, e.g., at elbows and severe bends, to ensure
a satisfactory air/gas flow characteristic.

5.14.3 Ducting shall be of welded construction
from carbon steel, not less than 5 mm in thickness
for air duties and not less than 6 mm for flue
gases except as specified in 5.14.4 of this
Standard.

Heavier plate shall be used, with stays and angle
or tee stiffeners where duct surface areas might be
conducive to drumming, or if strengthening is
necessary against ID fan maximum negative head.
Stays and stiffeners shall only be used internaly
when there is agreed economic advantage and the
effect on air/gas flow is insignificant. Expansion
joints shall be provided to prevent unacceptable
forces and moments being transmitted to the
boiler wind box, fan casing or stack, etc. and shall
be capable of operating for not less than 26
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months without attention. Packed gland type
joints shall not be used.

5.14.4 When there is the possibility of flue gases
reaching dew point temperature of any corrosive
constituent, ducting shall be in metal having high
resistance to corrosion or be metal coated
internally, with zinc or other corrosion resistant
metal sprayed onto the duct metal. The whole
method and procedure to be to the approval of
Company

5.14.5 Duct anchor points shall be incorporated in
the support structure to ensure that the expansion
joints accommodate the duct movements.

5.14.6 Sliding supports and guides shall be
designed to provide free movement without
attention over a period of not less than 26 months
between boiler surveys.

5.14.7 Headroom clearances under ducts shall be
in accordance with 5.8.17 of this Standard. Shall
be in accordance with |PS-M-PM-235

5.14.8 Insulation shall be applied externally to
duct walls, anchor supports and any other
attachments, to maintain air and flue gas
temperatures and for the protection of operators.

5.14.9 Access doors giving a minimum access of
600 mm x 600 mm shall be provided, where duct
Size permits, to facilitate access to all parts of the
ducting. For smaller ducting, inspection doors
shall be provided, as agreed by company. Side
entry from grade level is preferred, but the
erection of temporary scaffolding to gain entry is
acceptable unless otherwise specified by
Company.

5.14.10 Painting of steelwork external surfaces
below a metal temperature of 425°C shall be in
accordance with IPS-E-TP-100. Any
supplementary  requirements  above  this
temperature will be specified or agreed by
Company.

5.14.11 Dampers shall preferably be of the
multiblade type, set in a channel frame and
provided with indicators and means of positive
operation from grade level. Where ducting is
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elevated to heights at which it is impracticable to
operate the dampers from grade level by direct
mechanical/hydraulic means, a caged ladder and
platform shall give access to the damper operating
mechanism, including the whole operating drive
unit.

5.14.12 Materials for damper blades, shafts, and
all damper components exposed to the flue gas

snal be limited to a maximum service
temperature as follows:

Carbon Steel 343°C
1-%Cr-%Mo 454°C

Type 321 Stainless Steel 760°C

Type 310 Stainless Steel 927°C

Special attention shall be given to ensure adequate
blade clearances in the frame and adjacent
ducting, under the operating and upset conditions.
A suitable alowance shall be made for material
expansion, differential expansion and fouling
likely to occur in service.

5.14.13 Damper shafts shall be supported in self-
aligning dry sleeve bearings, mounted externally
to the ducting. Adequate allowance must be made
for relative expansion of the components.

5.14.14 When motorized operation of dampersis
to be used, control push-buttons shall be located
both at grade and damper levels. A friction clutch
shall be fitted to the motor shaft, and reliable limit
switches incorporated. Position of damper
opening shall be clearly indicated at points of
operation.

5.14.15 For boilers connected to a common duct
or stack shared by other boiler or process heaters,
isolating plates shall be provided in each flue
connection.

5.14.16 Isolating plates shall be arranged so that
they operate vertically downwards to shut.
Facilities to permit locking in the open position
shall be provided. where it is considered that
aternative arrangements to the use of isolating
plates would permit significant economies to be
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made, these aternatives shall be approved by
Company. In any case, full design details and
proposed mode of operation shall be stated.

5.15 Boiler Mountings, Valves, Gages and
Safety Fittings

5.15.1 Mountings, valves, gages and safety
fittings shall be in accordance with ASME Boiler
and Pressure Vessel Code Section |.

5.15.2 For steam and feed water shut-off duties,
parallel slide valves shall be used. All valves shall
be of steel construction. Cast iron shal not be
used for any valve or fitting.

5.15.3 Boiler isolation shall be to double-isolation
standard. As a minimum, a block valve and
nonreturn valve and adrain shall be provided.

5.15.4 All gate type vaves shal have rising
spindles with handwheels rotating clockwise to
close, and marked accordingly. Stainless steel or
alloy nameplates shall be fitted to each valve to
indicate valve duties and item number.

5.15.5 Double valving shall be fitted in all drain
and blow down lines connected to boiler pressure
parts. Isolating facilities required for maintenance
of boiler or equipment without shutting down the
plant shall also be equipped with double isolation
valves and avent valve.

5.15.6 Such internal fittings to boiler drums as are
necessary to ensure control of circulation and the
production of steam quality as specified, such as
nozzles, baffles, separators and scrubbers, etc.,
shall be provided, all of which shall be of robust
design, suitable material and, although securely
fixed, must be easily removable for inspection
puUrposes.

At least two direct-reading level gages. One
installed at each end of the drum, shal be
provided, and in addition one level gage easily
visible from the operating platform.

5.15.7 Safety relief valve vent piping shall be
complete with drains, expansion chambers and
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exhaust mufflers, the latter meeting any noise
level requirements of the local authorities. Safety
relief valve drains shall be open-ended. They shall
not be connected into a collecting system, nor
present a hazard to personnel. For further
information regarding the noise level see standard
|PS-G-SF-900, "Noise and Vibration Control.

The safety valves shall be of the direct spring-
loaded type with the springs exposed to the open
air, i.e, with open bonnets. They shal be
provided with lifting gear.

All safety valves shall have flanged connections.
They shall be adequate to meet the requirements
of the service but shall haveinlet and outlet flange
ratings of at least ANSI Class 300 RF and ANSI
Class 150 RF respectively. Welded connections
are not alowed.

Rating and adjustment of the safety valves shall
be in accordance with the ASME Boiler and
Pressure Vessel Code, Section |. Blow down
pressure shall be not more than 4% of the set
pressure.

The set pressure of any boiler drum safety valve
shall be at least 5% in excess of the maximum
operating pressure in the boiler or 2.5 bar in
excess of the maximum operating pressure in the
drum, whichever isthe higher.

Vertical outlets, at least 2000 mm high, shall be
provided for the safety valves. They shall blow
off to a safe location.

All valve outlets shall be adequately supported to
take care of the reaction forces. They shall have
saofe drainage facilities which shal prevent
accumulation of water in the outlets.

5.16 Boiler Support Structure

5.16.1 The boiler support structure shal be
minimized by placing equipment such as fans at
ground level wherever practicable, and locating
stacks separately.

5.16.2 The design of steel-framed structures shall
comply with the requirements of ASME/AWS D
1.1
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5.16.3 In meeting the requirements of 5.16.2 of
this Standard, allowance shall be made for &l
applicable dead and live loadings including:

a) Weight of boiler including test fluids.

b) Lifting equipment and maintenance

requirements.

¢) Dynamic loads resulting from vibrating
equipment.

d) Loads
oscillations.

resulting from wind-excited

e) Wind loading in accordance with 5.16.4 of
this Standard.

) Earthquake loading.

5.16.4 Earthquake loads shall not be considered as
acting simultaneously with wind loads.

5.16.5 The boiler main load supporting steelwork
shall be fireproofed to give two hour rating in
accordance with 1PS-E-CE-260. Unless company
specify otherwise, it shall be fireproofed up to a
level of 7.5 m (25 ft) above the highest fuel line.

5.16.6 Painting and the preparation for painting
shall be in accordance with |PS-E-TP-100.

5.17 Platforms, Stairways and Ladders

5.17.1 Platforms, stairways and ladders shall be
comply with the requirements of | PS-E-SF-400

5.18 Burners

5.18.1 Fuels to be used and conditions of supply
will be specified by Company.

5.18.2 The boiler designer shall state the fuel
viscosity required at the burners so that any
additional heating can be installed.

5.18.3 Liquid fuels shall be filtered through mesh
of nominal 0.25 mm aperture for heavy fuel oils
and 0.18 mm for light fuel oils, or as specified by
the burner manufacturer. Duplex type filters or
two filters in parallel shall be provided, allowing
change-over to take place without interruption of
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flow. A pressure gage shall be provided and
connected to the inlet and outlet of the filters.

Liquid fuel burners shall normally be of the steam
atomizing type. The boiler designer shall justify
any atomizing steam consumption greater than
0.5% of boiler MCR. Company will state whether
there will be a reliable supply of steam for use
with steam atomizing burners under cold-start
conditions, or if the boiler supplier isto provide a
special facility to meet this situation.

5.18.4 Fuel gas burners shall be of the multi-spud
or gun type.

5.18.5 When both liquid and gaseous fuels are
specified, al burners shall be capable of burning
satisfactorily any of the fuels separately or
simultaneously.

5.18.6 Where waste fuels are burned, they shall be
considered as intermittent supplies and the
reliable operation of the boiler should not depend
on their use.

5.18.7 Multi-Fuel firing arrangements shall
provide an even distribution of the waste fuel
burners in the burner firing pattern. The boiler
designer shall recommend the arrangement for
agreement by Company.

5.18.8 Burners for augmenting the exhaust heat
shall be one of the following types, listed in order
of preference:

a) Conventional register burners.

b)Sidewall
channels.

burners with flame protection

fabricated
gas supply

burners  of
integral

c) Inter-Tube
construction  with
chambers.

d) Grid burners of cast construction in high-
grade aloy stedl.
Note:
Types (c) and (d) require the specific approval of
company.

Liquid fuels or contaminated gas fuels shall only
be burned in these burners when burner tip
cleaning can readily be effected with the other
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burners remaining in operation.

5.18.9 Burner minimum turndown shall be 3:1 for
liquid fuels and 10:1 for fuel gas, with the boiler
supplier’'s guaranteed low O, in the flue gas
maintained over the ranges mentioned in 5.18.12
of this Standard.

5.18.10 Burner air registers may be of paralel or
venturi shape. Boilers with only a single burner
shall have burners equipped with two guns, one
concentric and the other in an angular position, to
enable either gun to be withdrawn without
reducing the boiler firing rate.

5.18.11 Boilers having four or more burner
assemblies for use with fuel gas or commercial
grade liquid fuel shall operate satisfactorily with
combustion conditions as near stoichiometric as
practicable. The excess air shall not exceed 3%
for liquid fuels and 5% for gaseous fuels. Over
the full operating range of the boiler the following
02 vol. percentage in flue gases should be
achieved with liquid fuels:

0.5% O, between 70-100% MCR
1.0%0, " 25-75%"
5.0%0, " 0-25%"

5.18.12 Excess O2 for boilers with less than four
burners should not be greater than 1% over the
load range 70% to 100% MCR., with up to 2% at
loads 40% to 70% MCR.

5.18.13 Carbon monoxide in the flue gas shall not
be greater than 0.01% by volume at specified O2
content in flue gases.

5.18.14 Unburnt carbon in the flue gas shall not
be greater than 0.05% wt. of the fuel, or such
limits as specified in |PS-E-SF-860.

5.18.15 Each burner shall be sized either for
110% of its design load, or such that the boiler
MCR can be maintained with one burner out of
use, whichever is greater.
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5.18.16 A fixed gas fired pilot burner, removable
for maintenance while the boiler is in operation,
shall be provided at each burner assembly. It must
be suitable to ensure safe and efficient ignition of
al fuels specified. Each pilot burner shal be
permanently lit when its main burner isin use.

When a permanent clean gas supply is not
available, or in other exceptional circumstances,
the use of discontinuous pilots may receive the
approval of Company.

5.18.17 Each pilot burner shall be fitted with an
electrically-operated igniter as an integral part of
its assembly. The pilots shall operate from a sweet
gas supply independent of the main gas supply to
the boilers, and be suitable for a gas supply
pressure of 0.2 10 0.35 bar (3to 5 psig).

5.18.18 The pilot flame shall be visible through
the burner peephole, at least prior to the ignition
of the main flame, and shall be monitored by a
reliable flame detector, preferably of ionisation
probe type, at all times. The pilot burner shall be
proven capable of igniting the man fuels
efficiently and of remaining lit under all windbox
and furnace conditions likely to be experienced.

5.18.19 The boiler supplier shall state the heat
input of the proposed pilot burner.

5.18.20 The combustion air supply to pilots must
be arranged separately if the main windbox
supply, under al pressure changes normally
experienced, can not be relied upon to maintain
the flame in a satisfactory condition.

5.18.21 Duplex type filters, or two filters in
parallel, of 125 microns (5 x 10° in) mesh in
monel, shall be provided in the gas supply for
each convenient group of pilot burners. The pipe
work from the strainers to the pilot burners shall
bein stainless steel.

5.18.22 Horizontal distance between main
burners, and the vertica distance between rows of
buners shall be such as to facilitate
discrimination between individual flames by the
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proposed flame detector. Each main burner flame
shall be monitored by flame detection equipment
in accordance with 5.20.8.7, 5.20.8.8 and 5.20.8.9
of this Standard.

5.18.23 Burner viewing ports shall be fitted to
each burner assembly front plate in such a
position as to afford an adequate visua
examination of the burner stabilizer and the root
of the flame.

5.18.24 Provision shall be made for the automatic
steam purging of burner guns to remove al liquid
fuels. It shall not be possible to withdraw a gun
from the burner assembly unless the fud is shut
off, the purging carried out and steam shut off. It
shall also not be possible to turn on fuels or steam
with the gun withdrawn.

This mechanism must only be capable of being
overridden by a locked ‘defeat’ switch with a
removable key. When a burner trips out on default
of flame, or any other essential condition, the
burners shall not be automatically purged.
Indication of the unpurged condition shall be
visible from the firing floor and boiler control
panel. The purging sequence shall be initiated by
local push-button control by the operator when he
is satisfied that it is safe to so purge the fuel from
the guns into the furnace. Under these conditions,
the pilots must be in operation.

5.18.25 Where automatic valves are proposed for
the’on’ and 'off’ control of the fuels and steam to
individual burners, separate manually-operated
valves shall also be provided at the boiler front.
All these valves, both automatic and manual, shall
be specifically selected to give reliable operation,
tight shut-off and no external leakage over the full
operation period between boiler overhauls, which
shall be not less than 26 months. Valves shall
preferably be of the ball valve type subject to the
operating temperature and pressure being within
the rating of the valve seat, etc. Over travel on
automatic valves shall be sufficient to operate
limit switches satisfactorily.

5.18.26 Flame traps shall be provided on al gas
vent pipe work.

5.18.27 Non-retracting type guns should be used,
provided that the gun nozzles and stabilizers are
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adequately cooled when not in use. This shall not
significantly increase the excess AIR in the
furnace.

5.18.28 Where retracting guns are proposed,
connection between fuel pipe, etc. and burner
inlets shall be by flexible hose of three-ply
construction; inner hose of close pitch corrugated
monel tubing; middle layer of type 321 stainless
steel braid and outer layer of interlocked
galvanized armour. The hose shall be proven for
the duties. Different hose connectors shall be
provided for each hose duty so that they cannot be
wrongly connected. The fuel hose connectors
shall be self-sealing on disconnection from the
burner.

5.18.29 Company may specify that, where no
more than four burners are proposed for a boiler,
the air duct may be divided into individual
branches in which modulating dampers are fitted,
enabling a strict fuel/air flow ratio to be provided
to each burner.

5.18.30 Where gas only will be fired, the system
shall be so arranged as to reduce automatically the
fuel gas flow rate to each burner, or column of in-
duct burners associated with gas turbine waste-
heat recovery, during the ignition and proving
stages.

The boiler designer shall inform company of the
flow rate proposed and how he intends to provide
the automatic control of the fuel flow without
affecting those burners already in operation.

5.18.31 Before the first burner on a boiler can be
ignited, an adequate purge of the furnace and gas
passes shall be automatically carried out. The air
flow rate and duration of this purge procedure
shall be agreed between the boiler designer and
company, and this will depend upon the shape of
the furnace and complexity of the flue gas passes.
However, the air flow shall not be less than 25%
of MCR air flow for aperiod of at least 5 minutes
with all air registers open, or for such a length of
time as to give at least five volume changes of the
plant combustion chamber and gas passages up to
the exit of the flue, whichever is greater.

The purge procedure shall be an inescapable
action on every start-up, and one which the
operator cannot override, reduce in flow rate or
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shorten in duration.

5.18.32 The dtart-up and shut-down sequence
shall be automatic with push-buttons to start and
stop the sequence for each burner. As specified by
company, colored lamps on the panels shall
indicate the status of burners.

5.18.33 It shal not be possible for the fixed
periods of fuel admission to be extended or
overridden by the operator before the flame is
established.

5.18.34 If fully-reliable flame detection
equipment is not installed, (see 5.20.8.7 of this
Standard) individual flame detection bypass
switches shall be provided on boilers having more
than two burners, in order to make it possible to
maintain a boiler on full load. Such bypasses shall
be operable only by a specia key, which shall be
removable. The bypasses shall be arranged to be
ineffective for a minimum of the first two burners
lit and the last two burnersin service.

5.18.35 Interlocks shall be provided to prevent
burner start-up if the furnace conditions are not
satisfactory. These shall initiate shut-off the main
fuel trip valve to the boiler at any time during
operation, if they are not continuously satisfied.
Conditions producing lock-out or trip shall
include the following:

a) Extra-low water level in steam drum.

b) Low pilot fuel gas supply pressure (shut off
pilot gas at start-up only).

¢) Low supply pressure for the relevant fuel.
d) Loss of forced draught (FD).
e) Loss of induced draught (ID).

f) Loss of main burner flames (individual
burner fuel cut off).

g) Loss of atomizing steam pressure (on liquid
fuel firing).

h) Low pressure of control air/instrument air
(start-up conditions only; ’fail-locked” would
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operate when on load). Refer to 5.20.1 of this
Standard.

i) Loss of eectric power supply (start-up
conditions only; ‘fail-locked’ would operate
when on load). Refer to 5.20.1 of this
Standard.

5.18.36 Following a main fuel valve trip, the ID
and FD equipment and tripping equipment shall
be so arranged that the furnace shall not be
unacceptably pressurized.

5.18.37 Whilst burners may be arranged for
control from a remote control room, the start-up
of aboiler, and every additional burner thereafter,
shall be initiated and observed by an operator at
the boiler firing floor. The control and indicating
equipment shall, therefore, be arranged
accordingly. On large boilers having two or more
burner platform levels, the loca control panel
shall be divided into sections positioned
appropriately at each platform level.

5.18.38 To ensure the effective isolation of all
fuels to a furnace, solenoid-operated valves shall
be inserted in the air lines to pneumatically-
operated ball valves placed immediately upstream
of the control valves. These isolating valves shall
be arranged for remote manual activation in
emergency and to work, automaticaly, in
conjunction with the safety interlocks, when
unacceptable conditions arise.

5.18.39 The genera physical arrangement of
pipes, valves and control equipment, etc., at each
burner and in the firing floor area as a whole,
shall be given specific attention so as to provide a
neat, uncluttered and logical layout, capable of
being readily identified by the operator and
facilitating easy access for operation and
maintenance.

5.18.40 Gas offtakes for individual burners shall
be from the top of the header. Each header
supplying a horizontal row of burners shall
connect to a main vertical header which shall be
connected at its base to the outlet of a knock-out
pot. The gas main to the boiler shall be connected
to the knock-out pot, with provision for flexibility
of pipe work to accommodate al boiler relative
movements due to therma expansion and
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vibration.

5.18.41 Patforms at each burner level shal be
provided, together with stairways and escape
ladders as necessary. The platforms shall be wide
enough to enable burner guns to be withdrawn
without difficulty and to be safely handled by the
operator.

Drip trays shall be fitted where necessary, and
racks for spare guns, with facilities for gun
maintenance, shall be provided in agreed
positions.

5.18.42 Fuel pipe work shall have blanked-off
connections to which temporary steam lines may
be attached for purging before maintenance. They
shall be located close to, and downstream of, the
shut-off valves.

5.18.43 Fuel oil and fuel gas pipe work shall have
electrical tracing, thermostatically controlled.

5.18.44 Atomizing steam lines shall be lagged
separately from fuel lines.

5.18.45 The atomizing steam pressure shall be
controlled to give a constant value, or constant
differential pressure from that of the fuel, as the
particular type of burners may require.

5.18.46 Expansion bellows shall not be used in
fuel gas lines of 50 mm (2 in) diameter and above
without the approval of Company.

5.19 Soot Blowers

5.19.1 Boilers which will be fired on residual fuel
oils or sour gas shal be equipped with soot
blowers to enable the unit to be kept in operation
continuously for not less than 26 months without
loss of thermal efficiency.

5.19.2 Where the future possbility of a
conversion to residual fuel ail firing is specified,
boilers shall have the necessary soot blower
openings and wall boxes fitted and blanked off.
Additionaly, any brackets and supports, etc.
which cannot readily be inserted after boiler
erection, shall be provided a the necessary
spacing between tube banks.

5.19.3 Steam blowing soot blowers are preferred,
using steam from the boiler, where the pressure is
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acceptable, i.e., up to approximately 14 bar (200
psig). A blanked-off pipe branch shall also be
included for connecting to an aternative steam
supply when specified.

5.19.4 Retractable lance or nozzle type soot
blowers shall be used in the high temperature
zones, with calorised tube rotary blowers installed
in the zones where flue gas temperature permits.
Economizer banks may be provided with rake or
lance type soot blowers. The boiler supplier shall
support his proposals with details of steam flows,
jet angle, extent of effective penetration, etc.
Suitable stops shall be fitted to the tracks inside
the boiler, to prevent lances coming off the rails
due to overtravel of the drive mechanism.

5.19.5 On boailers requiring frequent soot blowing,
the soot blowers shal be arranged for auto-
sequence operation. The supervisory controls
shall ensure that soot blowing does not commence
until all the soot blower steam distribution system
has reached its working temperature and all
condensate has been removed.

5.19.6 On completion of the operation, complete
shut-off of the steam supply shall be assured and
drains opened. The drains shall not be connected
to other systems from which a blow back might
occur.

5.19.7 The automatic sequence and system
management control shall monitor and indicate all
stages of operation. Facilities to interrupt the
sequence or obtain selective operation of soot
blowers shall be included.

5.19.8 It shal not be possible to interrupt the
supply of steam to a retractable soot blower until
itisinthe fully retracted position.

5.19.9 Means of manually retracting a soot blower
shall be provided, and it shall be possible to
remove al soot blowers completely from the
boiler, for maintenance, while the boiler is on
load.

5.19.10 Automatic retraction of the lances shall be
at twice the speed of entry.
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5.19.11 Sealing of wall boxes, lances and nozzles
shall be provided.

5.20 Instruments, Controls

Equipment

and Safety

5.20.1 General

5.20.1.1 Detailed

equipment shall be as
specified by company in an accompanying
specification (IPS-M-IN-280, Pat 1) and
functional diagrams based on SAMA, PMC 22.1.

requirements for control

5.20.1.2 Where boilers are required for critical
duties or specified as such by Company, 'fail-
locked’ shutdown systems shall be provided on
loss of electrical power or instrument air supply.
In other application fail-safe shut-down systems
shall be employed. The shut-down system shall be
subject to approval by Company.

5.20.1.3 All instrumentation shall be suitable for
continuous working in the conditions of their
location. The burner management systems shall

be reviewed in detail and approved by the boiler
designer.

5.20.1.4 Where 'fail-locked’ control circuits are
specified, digital signals shall be used. Provision
shall also be made for local tripping of critical
equipment.

5.20.1.5 Unless otherwise specified, automatic
control of the following functions shall be
provided:

a) Fuel supply to burners.
b) Combustion conditions.
) Steam superheat.
d) Steam drum water level.
e) Feed water supply.
5.20.1.6 Company will specify whether controls

are to be pneumatic or electronic .Shall be in
accordance with |PS-M-IN-280.
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5.20.1.7 The boiler supplier shall be responsible
for the satisfactory design and operating
capability of the instruments, controls and safety
equipment associated with the boiler, and he shall
submit details to company for approval before
purchase orders.

5.20.1.8 Loca indicators shall be provided,
except where local panels are used for boiler start-
up. In the latter case, the local indicators may be
located on the start-up panel.

lines
flow

5.20.1.9 For extra-high-pressure steam
requiring welded-in primary elements,
nozzles shall be specified by Company.

5.20.1.10 The instrumentation technology
employed shall be based on single loop digital
controllers (SLDC) or distributed control system
(DCYS) asindicated in the purchase order.

5.20.1.11 Feed water control of the boiler system
shall be according to IPS-M-1N-280.

5.20.1.12 The instrumentation system shall be in
accordance with IPS-M-IN-280, Part 1 "Packaged
Equipment Instrumentation”.

5.20.1.13 Control scheme shall be submitted for
company’s approval according to PMC 22.1-1981
"Functional Diagramming of Instrument and
Control System" (1981).

5.20.2 Control valves

5.20.2.1 Control valves shal be specifically
selected for the full dynamic turndown of the
system, i.e., for start-up and over the full firing
range. For high turndown, split-range valves or
special start-up valves shall be used.

5.20.2.2 The type of vave shal be selected
according to the service. Specialist valves shall be
used where cavitation, noise, flashing or erosion
may occur. Cage-guided-valves may be
considered for these specialist services, except on
dirty or erosive applications.
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5.20.3 Fuel supply to burners

5.20.3.1 The boiler designer shall be responsible
for the auxiliary equipment necessary to raise and
control the temperature and/or pressure of the
liquid fuels to the boiler if the conditions at which
the fuels are to be supplied are not satisfactory for
the burners he intends to use.

5.20.3.2 The flow rate of fuels to the burners shall
be controlled by the pressure of the steam in the
boiler steam drum or the discharge header
common to other units with flow-limiting
override where necessary. Alternatively, company
may specify a preference for the fuel flow to be
controlled by steam flow from the unit and
modulated by pressure compensator.

5.20.3.3 Provision shal be made to prevent the
fuel supply pressure from falling when additional
burners arelit.

5.20.3.4 Individual burner and main fuel trips
shall be arranged as described in 5.18 of this
Standard, dealing with burners.

5.20.4 Combustion controls

5.20.4.1 Anincrease in demand of fuel, caused by
falling steam pressure, or increase in steam flow
in some cases, shall increase the supply of
combustion air. Measured increase in air flow
shall then initiate an increase in fuel flow,
maintaining the correct fuel/air ratio. Falls in
demand of fuel shall initiate the reduction in fuel
flow, followed by a corresponding reduction in air
flow.

5.20.4.2 A reliable O, analyzer shall be supplied.
The air flow shall be constantly *trimmed’ within
adjustable limits dependent on load, to maintain
the specified excess O2 in the flue gases, in
accordance with 5.18.11 of this Standard.

5.20.4.3 Supply of combustion air from the FD
fans shall be measured and regulated to meet the
precise needs of the burners, according to the
quantity of fuel that the steam pressure (or flow)
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controller demands. The control signal thus
obtained shall vary the position of the fan inlet
guide vanes, or change the speed of the fan,
depending upon the system adopted.

5.20.4.4 In boilers having balanced draught, the
ID fan inlet guide vane setting or fan speed shall
be varied to maintain a constant negative pressure
in the furnace of minus 6 mm to minus 12 mm
water gage.

5.20.4.5 Provision shall be made to prevent a
change in wind box pressure, when additional
burners are introduced or withdrawn, from
significantly affecting the combustion condition
of those burners already in service.

5.20.4.6 The following indications and recordings
shall be included, unless specified otherwise,
mounted on the boiler control panel or locally as

appropriate:
a) Pressures at:

1) FD fan outlet.
2) Air heater outlet (air side).
3) Burner wind box.
4) Furnace at burner level.
5) After superheater.
6) Boiler outlet.
7) Economizer outlet.
8) Air heater outlet (flue gas side).
9) ID fan outlet.
b) Air and flue gas temperature at:
1) Air heater inlet (flue gas).
2) Air heater outlets (air and flue gas).

3) Flue gas dfter secondary stage of
superheater.

4) Flue gas dfter primary stage of
superheater.

5) Flue gas at boiler outlet.
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¢) Flue gas O, analyzer /controller/ recorder.
(also local indication).

d) Smoke density indicator with audible alarm.
e) Feed flow recorder.

f) Drum level recorder.

g) Fan speed indicator.

h) Air flow indicator recorder.

i) Steam pressure recorder.

j) Drum and super heater outlet pressure (also
local gage).

k) Steam flow indicator recorder.
I) Instrument air pressure gage.

m) Battery charger failure aarm of
instrumentation  power  supply  (where
applicable).

n) Fuel flow indicator recorder with integrator
for each fuel.

0) Fuel supply pressure (also locd
instruments).

p) Fuel pressure after control valve (also local
instruments).

q) Fuel temperatures at burners (aso local
instruments).

r) Atomizing steam pressure (aso loca
instruments).

s) Burner and pilot ON/OFF indication.
5.20.5 Steam superheat

5.20.5.1 Where temperatures are proposed to
control the degree of steam superheat, the
temperature of the steam at the boiler stop valve
shall be the control criterion. The steam
temperature leaving the temperatures shall al'so be
used in the control loop to ensure maximum
response rate and accuracy.

5.20.5.2 Control of surface-type temperatures
shall be by regulating the amount of steam passed
to the cooling surfaces. The spray-water type shall
be controlled by regulating the amount of spray
water injected into the steam.

5.20.5.3 The final temperature of the steam shall
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not vary more than £5° from the specified figure
at any load, for steady state operation of the
boiler, i.e., £3% MCR.

5.20.5.4 For rapid load changes at a rate of 10%
MCR per minute, limited to a total of 10% MCR,
the variation in final steam temperature shall not
be greater than £8°C, above 60% MCR.

5.20.5.5 Instruments shall be provided for the
following duties on the boiler control panel, or
locally-mounted, as appropriate:

a) Final steam temperature (also recorded).

b) Spray water supply pressure (where
applicable).

¢) Conductivity indication for saturated steam
leaving the steam drum, including sample
cooler, with facilities for conductivity
recording if specified.

d) Conductivity indication for superheated
steam leaving the super heater, including
sample cooler, with facilities for conductivity
recording if specified.

5.20.5.6 Skin thermocouple installations on boiler
tubes shall be designed on an individua basis,
having regard to the accuracy of the measurement
required and protection against burnout of the
thermocouple for each installation.

5.20.6 Steam drum water level

5.20.6.1 Under normal operating conditions,
including the load fluctuation stated by company,
the water level in the steam drum shall not rise or
fall to the point of operating the level aarms,
which shall be normally set to operate at not more
than £100 mm (4 in) from the design level.

5.20.6.2 The control elements for the operation of
the valve regulating the supply of feed water to
the boiler shall be measurement of the actual level
of the water in the drum, the measurement of the
steam flow from the boiler and the measurement
of the feed water flow to the boiler. On boilers
subject to significant load fluctuation all control
elements shall be used.

5.20.6.3 For boilersin the small output range, i.e.,
up to approximately 60 tons/h and subject to only
gradual load changes, Company may specify the
use of only two control elements: the water level
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and the steam flow.

5.20.6.4 Two direct-reading water level gages, or
other primary level devices as approved by the
Company, shall be provided on each steam drum,
preferably one at each end. Each gage shall be
capable of being blown down or isolated for
removal and repair without taking the boiler off
load

Meanwhile one level gauge shall be visible from
the operating platform either by use of drum
image transmission system or by remote level
indicator.

5.20.6.5 The connections to the drum for
mounting the water level transmitter shall be
separate from those for the direct-reading gages.

5.20.6.6 The transmitter used for water level
control for boilers in the smaller output range of
up to approximately 100 tons/h, may aso be used
for providing the signal to the remote level
indicator on the control panel. For larger boilers
there shall be a separate transmitter.

5.20.6.7 Where the drum elevation above
operating floor level prevents the operator from
viewing the direct water level gages, a remote
direct-reading gage of a proven type shal be
provided in addition to the two gages local to the
drum.

It shall be located at operating floor level and
positioned so as to be easily seen by the operator
standing at the feed water regulating and bypass
valves. Bicolor gages equipped with mirrors to
reflect a view of the drum gages down to
operating floor level shall not be used, although
the bicolor gage itself is acceptable to improve
identification of the water column.

5.20.6.8 A displacement-type "high’ and ’low’
water alarm shall be separately mounted on the
steam drum, and operated by the steam. The
"extra-low’ water level switch should be similarly
mounted and shall cause the fuels to the boiler to
be cut off and an emergency alarm to be raised,
both visua and audible, in the boiler control
room. The point at which this switch operates
shall be at awater level high enough to protect all
pressure parts from overheating and to be till
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visible in the gage glasses. It must not be so near
to the "normal-low’ water alarm level that there
would be insufficient time for an operator to make
adjustments for the first condition before the
second arises, causing the shut down of the boiler.

5.20.6.9 The boiler designer shall state the
holding time provided by the reserve of water in
the steam drum between ’'low’ level and 'extra-
low’ level, and Company will approve this time
againgt that required to introduce effectively the
standby boiler feed pump. The size of the steam
drum may have to be increased to provide a
longer period in which to recover water level
without incurring the automatic shut down of the
boiler.

5.20.6.10 For boiler drum level control
applications, a water column shall be used,
designed to reduce errors due to temperature
effects to a minimum.

5.20.6.11 Boiler drum water level gages shall be
selected to suit individual  applications.
Proprietary level gages of established design shall
be used.

5.20.7 Feed water supply

5.20.7.1 Feed water to the boiler shall be
controlled by aregulating valve in the feed line to
the economizer, or to the steam drum direct if no
economizer is supplied.

5.20.7.2 The control signal for positioning the
opening of the regulating valve shall be derived
from the three elements (two in some cases)
described in 5.20.6.2 of this Standard.

5.20.7.3 The regulating valve shall be supplied by
the boiler supplier and installed in the integra
pipe work associated with the unit.

5.20.7.4 The operation of the regulating valve
may aso have to take into account a pre-set
pressure differential across the valve in order to
avoid excessive wear of the valve seating.

5.20.7.5 The boiler supplier shal inform
Company of the pressure of the feed water
required at the inlet to that section of the feed pipe
work in his supply. He shall provide Company
with the breakdown of the total pressure
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requirement, indicating maximum operating
pressure of the boiler and the various pressure
losses in the feed system, including static head to
be overcome.

5.20.7.6 Within the steam drum, a feed water
distribution pipe shall be arranged to ensure a
proper distribution of the incoming water along
the length of the drum, suitably placed to feed the
down comer tubes but not to interfere with the
correct function of the water level gages.

5.20.7.7 The following instruments shall be
provided and mounted on the boiler control panel:

a) Feed water supply pressure, indication and
recording.

b) Feed water flow, indication and recording.

c) Feed water temperature at inlet to

economizer.

d) O2 in boiler feed water, indication and
recording.

e) PH of feed water.
5.20.8 Burner management

5.20.8.1 Burner management systems shall be
installed local to the burners.

5.20.8.2 The systems shall use solid-state logic,
unless specified otherwise by Company.
Shutdown systems only may use relay logic if the
required functions cannot be achieved with solid-
state logic.

5.20.8.3 The systems shal jointly monitor the
burner and boiler to ensure safe start-up and shut-
down of burners and boilers.

5.20.8.4 Unless otherwise required by Company,
the system shall, on the pressing of push-buttons,
arrange for the whole sequence of burner light-up
or shut-down to be automatically carried out with
a high degree of safety and reliability. It shall also
automatically shut down burners on identification
of a fault condition serious enough to warrant
such action, or raise alarms to indicate faults of a
less serious nature.

5.20.8.5 Separate buttons shall be provided to
initiate purge and individua burner start-up, and
also for individual burner and boiler shut-down.
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5.20.8.6 Reset facilities shall be provided for both
boiler and individual burner trips

5.20.8.7 Unless otherwise approved by Company,
flame monitors shall be:

Either:

a) The dual-signal type, or similar, monitoring
both the high frequency flicker signals
generated at the root of the flame, and the
brightness of the flame.

OR:

b) More advanced equipment when available,
but subject to agreement by Company.

5.20.8.8 Where a very high degree of operating
availability is specified, two main flame detectors
shall be fitted to each burner, with any one
detector signal arranged to give an alarm and the
two signals together to cause lockout of the fuels
to the burner.

5.20.8.9 Automatic self-checking flame detectors
are preferred and are mandatory if ultra-violet
sensing is used.

5.20.8.10 The system shall be complete, without
any areas of split responsibility, especialy
regarding furnace purging and boiler safety. The
boiler designer shall ensure that the actions of the
interlock equipment, in the event of a plant
failure, are compatible with the actions of the

analogue control equipment. In accordance with
|PS-M-IN-280

5.20.8.11 Local and control-room panels shall
provide all the information necessary to enable
the register positions, fuel valve positions and
safety interlocks.

5.20.8.12 The systems shall be 'fail-locked’ or
'fail-safe’, and shall lock out the boiler or
individual burnersif faults occur during the start-
up sequence. After successful starting, the system
shall lock in and the boiler shall shut down only
by means of the manual or automatic trip system.

5.20.8.13 Key-operated override switches shall be
provided for all shut-down functions. These

switches shall aso overide those start
‘permissives’ which are also shut-down functions.
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The override switches shall normally be located
on the front of the main control panel. If located
on the rear of the panel, then indication of over-
ride condition shall be given on the panel face.

5.20.8.14 All shut-down systems shall be capable
of full function testing from primary sensor up to
final actuation device while the plant is on line.
Test key-operated override switches shall be
provided for this function. These shall override
the minimum number of function components.
Alarms shall be provided to show automatically
when the trip circuit is being overridden for test.
Final element trip testing on a’single fuel’ basis
should be provided where more than one fuel is
used. Where the loss of an individual burner can
be tolerated in the steam system, the test facility
shall include tripping individual burners.
Company will specify those trip functions where
it is necessary to provide duplication for trips or a
two-from-three voting system to give increased
reliability.

5.20.8.15 All override test facilities shal be

mechanically protected and accessible only to
personnel authorized to carry out testing.

5.20.8.16 All systems shall preferably be
energized during normal operation, but if systems
that are de-energized during normal operation are
used, they shall be provided with power supply
and trip circuit monitoring.

5.21 Noise Limitations

5.21.1 Noise limits will normally be specified in
detail in the inquiry. However, in the absence of
such requirements, noise levels shall not exceed
85 dB(A), at a distance of 1 m from equipment
surfaces.

5.21.2 The boiler supplier shall provide details of
the noise emission in octave bands from his
equipment, as given in |PS-G-SF-900.

5.21.3 The supplier shall also provide details of
any narrow-band or impulsive noise emitted by

his equipment, which is noticeable to the ear, and
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the octave band or bands in which it occurs.

5.21.4 When the boiler supplier cannot meet the
noise limits without the addition of noise
attenuation measures, the levels with and without
these measures shall be stated in the proposal.
Any noise attenuation measures proposed by the
supplier shall not conflict with the other
requirements of this Standard.

5.22 Corrosion

Corrosion and other types of failures of boiler
tubes, drums, part, shall be fully investigated. Full
attention shall be paid for preparing procedures
that evaluate the formation of waterside deposits
(to control under deposit corrosion), fire side ash
(for oil-firing), weld detail failures, thermal
fatigue (therma sleeves shall be provided if
required), overheating, creep failure,
embrittlement  (Hydrogen damage  and/or
graphitization), dew point corrosion in low
temperature Zones of flue-gas passages, erosion,
etc. Water side corrosion control shall be effected
by removal of dissolved solids, oxygen and
control of pH. For idle time periods components
shall be drained, and filled with dry inert gas.
Reduction of fire side corrosion shall be
accomplished by one or more of these methods;
fuel analysis recommendation, combustion
control boiler design and construction, periodic
ash removal, and use of fuel additives.

6. ELECTRICAL EQUIPMENT

6.1 Detailed requirements for electrical equipment
shall be as gspecified by Company in an
accompanying specification based on |PS-E-EL -
110 "Electrical AreaClassification & Extent".

6.2 Unless otherwise specified by Company, al
electrical equipment attached to, or closey
associated with the boiler shall be of the normal
industrial standard suitable for ’non-hazardous
areas, except for items on the fuel systems that
have only one sea between the fuel and the
electrical components, e.g., motorized valves and
pressure switches on fud lines. Such electrica
items shall be at least to Zone 2 standard.

51

gled @111, azl e

Wlet e s sanS el a5 Sy F-YV-0
bl oged adlal e 1) s g sw sle eogue
g blos g pw 393> wuled Cole, oo g s 50l (5 S0l
o3l o gl &l slpin o Wb b g Seslasl b e
00iS ol lawgs ool olpiin slas gy cdl (6,8

Abb andly Sble lasbuwl fpl Glegile plo b wsls

Soye5 YY-b

S0 szl ple g il e s g ple 5 (59,5
slo Joalljgiws a0 digd (omyil JolS ok b )
S5 U5 ) o Can jo Slgw; S5 b))
(g e GLGHT S oS (Dpm) s
Sl oY SD Gl (S (e e Sbi
st OhaleS i osd el wl Sl sl
(o GBS L g Ghapten oD Sab 25 Gy
e Sledoe Gl sloo b gblie )0 pied dais (5095
20,5 Jodeo JolS 8o b opd 5 Giule (25 8
J> Sligesy @3Sy Absgy b ol S (F0y55 U5
Sl 055 Oyge abanl b QLB 5 (ST 7Sy (S
Sis L g ead 4l Wb sl (o)l @ sl b
S g 4 b 15T G F0,55 alS g
Jolod g s slerinn dlwg dedy, nl Gl sl b
G s cale 5 b e Gl S s
g SledeSe Sl oslitul g LS sloyge (LaSh

DS O)go

&SI Ol x5
5Silen ol (K2 Slig sl el LI V-

IPSE-EL-110 ol egy odd msede 5,8 liwg oS

.OQ; u,....u "‘_é).g 6[.43 éo5m 9 u«:% u-A-»-’U"

2l B Koo Gjglre 1o b Juatte (SO xS Ol caled
Lid a5 g Llolw ;0 (69)lse lp j2u Sy &
Jie glgie 4 o S Sl ezl g Cogu o an culs S
Cogw bz (g9, g lad Slamdsw 9 (Sp sl
Vo s owl e S Ol e il

gl bld g sl


AKACO
Underline

AKACO
Underline


IS

Nov. 2009/ V¥ AA LT

IPS-G-ME-180(2)

6.3 Lighting shall be provided at all platforms,
ladders and stairways and around the boiler and
its auxiliaries. The lighting levels shal be
approved by Company.

6.4 A separate system of emergency lighting shall
also be installed, with lights positioned at critical
points, including lighting to facilitate the reading
of water level and other important gages, the easy
identification of emergency valves, etc., and to
permit safety of movement for personnel.

6.5 Electrical cables shall be routed to avoid areas
where there is a potential high risk of damage
from fire, high temperatures or any other cause.
Where this cannot be achieved, suitable fire
resistant cables shall be used or a fire protection
system shall be installed.

7. BOILER FEED AND BOILER WATER
QUALITY AND CHEMICAL
CONDITIONING

7.1 Boiler feed water treatment shall
specified separately by Company.

be as

7.2 Company will specify the quality of the boiler
feed water available, including condensate if
intended to be used.

7.3 The boiler designer shall notify Company of
any abjection or any difficulties he may foreseein
using the specified water, and shall recommend to
Company any further treatment or conditioning of
the feed water he considers necessary or
advisable.

7.4 The recommended maximum TDS (total
dissolved solids) in the boiler water shall be stated
by the boiler designer.

7.5 All blow downs shall be led to a blow down
drum with atmospheric venting and spray cooling
as necessary. Each boiler shall be provided with
its own blow down drum. Continuous and
intermittent blow down shall be provided and
separately routed to the blow down drum.

7.6 Any necessary chemical mixing and injection
equipment shall be included by the boiler
supplier, and Company will specify the required
extent of duplication of equipment such as
injection pumps and chemical mixing tanks.
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7.7 Company will specify the type of container to
be used for delivery of chemicals. All equipment
necessary for the safe handling and storage in a
closed system of hazardous chemicals shall be
provided local to the injection pumps.

7.8 Water sampling points for both boiler feed
and boiler water, complete with coolers, shall be
provided.

7.9 For boilers intended to operate at low or zero
solids in the boiler water, the quality of the boiler
water shal be continuously monitored and
recorded, including PH, conductivity before and
after an ion exchange vessel, residual ammonia
level, and any other condition which might
indicate a change in water quality of any serious
consequence. Appropriate alaims at  control
position shall be provided.

8. STACKS

8.1 Detailed requirements for stack design shall
be as specified by Company in an accompanying
specification based on clauses 8.1.1 through 8.1.7.

8.1.1 The stack shall be designed as an individual
self-supporting steel stack with minimum height
specified for each boiler, but in any case not less
than 30 meters. Stack linings shall be vendors
standard design. Materia for stack shall be
ASTM A-36 carbon stedl.

The anchor bolts for stacks shall have a V&'
minimum corrosion allowance. Stacks shall be
checked for earthquake, dynamic and static wind
loadings.

8.1.2 Stacks shall be of welded construction and
have a minimum thickness of 6 mm. A minimum
dlowance for corrosion from the inside of the
stack of 3 mm shall be specified.

8.1.3 Each boiler shall have separate stack, unless
otherwise specified.

8.1.4 Stacks shall be equipped with aircraft
warning lights.

8.1.5 An Access opening for internal inspection
,Cleanout and maintenance shall be provided at
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the base of each stack. This should enable two
men, with paint spray or gahnite inside each
stack. Inside access will be via 3 point stack tip
mounted stainless trolley bars and stainless pilot
cables, and outside access via atrolley rail around
stack tip with pilot cable. In both cases loading
should be designed for a trolley capacity of a
minimum of one ton. Stack ladders are no
required, unless specified.

8.1.6 Stacks shall be provided with sufficient

protection against corrosion, subject to approval
by the Purchaser.

9. PURCHASING REQUIREMENTS

9.1 General

9.1.1 Steam hoilers shal be supplied in
accordance with the contents of this specification

which shall include al the applicable sections of
the codes and regulations etc., listed herein.

9.2 Basic Design
9.2.1 Terminal points
The terminal points for the work of this standard

specification provided by the vendor, shal
include but not be limited to the following.

9.2.1.1 Outlet of main steam valve.

9.2.1.2 Boiler feed water inlet, upstream of the
stop and check valves.

9.2.1.3 Outlets of all safety valves.

9.2.1.4 Steam drum, economizer and super heater
vents, downstream of the tandem valves.

9.2.1.5 Boiler drain, downstream of the tandem
valves.

9.2.1.6 Boiler blow-off, downstream of the
tandem valves.

9.2.1.7 Chemical injection, upstream of the stop
and check valves.

9.2.1.8 Fuel inlets at the burners and igniters
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upstream of the flexible hoses.

9.2.1.9 Motor electrical terminals, boxes.
9.2.1.10 Forced draft fan air ducting inlet.
9.2.1.11 Boiler fuel gas duct at stack.

9.2.1.12 Stacks shall be provided with sufficient
protection against corrosion, subject to approval
by the Purchaser.

9.2.1.13 Genera drains to be collected to single
point local to the boiler at grade level.

9.2.1.14 One single termina point for instrument
air (instrument air lines harnessing by boiler
manufacturer).

9.2.1.15 Field mounted instruments electronic and
pneumatic junction boxes.

9.2.1.16 All instruments for boiler local and
remote control (including control room and
control panels).

9.3 Fabrication Requirements
9.3.1 Welding

All welding shall be done by qualified welders
.Qualification tests for welders and welding
procedures shall comply with ASME boiler and
pressure vessel code section 9.

Joints shall
possible, unless otherwise specified. All welded
connections to the steam and water drums shall be

be made by welding wherever

full-penetration type. The connections shall be of
the set-on or set-through type, so as to obtain the
minimum weld volume. If set-on nozzles are
applied and wall thicknesses are greater than 30
mm, the materia shall have reduction of area,
through thickness properties, established by
means of atensile test of 25%.

For set-on nozzles which cannot be back welded,
the bore of the nozzle shall be machined to sound
metal in the root of the weld.

The welding of all parts which are covered by the
ASME section | shall comply with this code and
post weld heat treatment of 1-1/4% cr and 1/2%
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mo Tubes should be considered.

9.4 Performance Requirements
9.4.1 Performance/acceptance tests

Performance and acceptance testing shall start
only after the installation has been operating
satisfactorily at maximum continuous rating for a
consecutive period of 5 days. The Company may,
however, stipulate a lower load and/or period to
suit conditions prevailing a the time
Performance guarantees made by the supplier
shall be met.

At least the following tests shall be carried out
using such fuel as specified by the Company:

e At 100% of maximum continuous rating
for 8 hours

e At minimum load on automatic control
for 8 hours

e Any additiona performance test, as
specified on the data/requisition sheets.

e Test for automatic control and load
response.

e A test a 100% maximum continuous
rating with one burner out of operation, if
specified on the data/requisition sheets.

o Test for operation of the safeguarding
system.

Tests will be done by the purchaser in the
presence of the supplier who shall give assistance,
if necessary. Unless otherwise specified, the plant
instruments may be used for the performance tests
after agreement has been reached between the
purchaser and the supplier on the calibration of
the plant instruments.

If it is specified that the plant instruments may not
be used for the performance tests, or if the
supplier does not agree to the use of plant
instruments, the supplier shall provide the test
instruments and apparatus for the tests.

Methods for the determination of steam quality
shall be agreed between the Company and
supplier. Efficiency tests and calculations shall be
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carried out according to the "Losses Method"
described in the ASME Performance Test Code
PTC 4 (1991)

9.4.2 Air and gas

9.4.2.1 The unit shall have sufficient forced draft
fan capacity available to provide the necessary air
for combustion at a pressure at the burner
windbox required to overcome al of the
resistance through the unit including the ducting
and stack. Means shall be provided to control the
furnace pressure and the supply of air throughout
the operating range.

9.4.2.2 The CO, or excess air in gas leaving the
furnace shal be determined by sampling
uniformly across the width of the furnace where
the gases enter the convection heating surface.
There shall be no delayed combustion at this point
nor at any point beyond.

9.4.2.3 The fuel burning equipment shall be
capable of operation without aobjectionable
smoke.

9.4.3 Water

9.4.3.1 The boiler water concentration in the
steam drum shall be specified into job
specification.

Samples of water for testing shall be taken from
the continuous blow down. Samples shall be
taken through a cooling coil to prevent flashing.
Sampling and determination of boiler water
conditions shall be under the methods contained
in ASTM Special Technical Publication No. 148.

9.4.3.2 Test Procedure for Solids in Steam:
Samples of condensed steam for determination of
solids shall be obtained in accordance with the
method specified in the latest edition of ASTM D-
1066 entitled "Tentative Method for Sampling
The Electrical Conductivity Method shall be used
to determine the dissolved solids in the steam.

The test shall be made in accordance with ASTM
D-1125.

9.5 Spares

9.5.1 Detailed requirements of spares required for
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two years of operation shall be as specified by
Vendor.

9.5.2 Spares shall be considered in 3 categories as
follows:

a) Pre-Commissioning
b) Commissioning
¢) Permanent

9.5.3 The supplier shall specify in his proposal all
pre-commissioning spares [Category (a) above].

9.5.4 The supplier shall submit, for company’s
approval prior to any order, a list of
commissioning spares [Category (b) above].
These will include spares for installation at the
first overhaul.

9.5.5 The supplier shall submit, prior to pre-
commissioning work, a complete spares manual,
to include al spares recommended as permanent
stock. This will aso be subject to approva by
company who will also specify the manual format
to be used.

9.6 Special Tools

All specia tools required for maintenance and
operation, such as tube expanders, specia
wrenches, etc., which are not normally found in a
workshop shall form part of the installation.

9.7 Preparation for Shipment

Boiler manufacturer shall properly prepare the
boiler parts for shipments to the jobsite.

9.7.1 Outside exposed metal surfaces shall be
prepared and painted in accordance with
IPS-E-TP-100 Painting Specification.

9.7.2 Machines surfaces and flange faces shall be
coated with heavy rust preventive grease.

9.7.3 All threads of bolts, including exposed parts,
shall be coated with a metallic base waterproof
lubricant to prevent galling in use and corrosion
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during shipment and storage.

9.7.4 To prevent damage, al flange facings shall
be protected with gaskets and ¥4' plates, and all
couplings shall be protected by stedl pipe plugs.

9.7.5 Suitable bracing and supports shall be
provided to prevent damage during shipment.

9.7.6 Equipment must be suitably crated,
packaged and weather protected to guard against
damage while in transportation. All pieces of
equipment and spare parts shall be identified by
item number and services, and shall be suitably
marked inside and outside of boxes.

9.8 Guarantee

In addition to the mechanical guarantee required
by the conditions of contract, the Vendor shall
guarantee in writing that each boiler will produce
from full Load to ¥ Load Steam Rating as
specified on the Data Sheet and section 9.5 of this
standard without detrimental carry-over into the
super heater tubes and without flame
impingement upon any boiler tubing when
burning any combination of the gas, gasoline and
oil fuels specified herein

The Vendor shall aso guarantee that each boiler
will be capable of producing the overload
requirements of the 4 hours over design capacity
specified in Paragraph 9.5 and the minimum load
for a continuous period of 24 hours.

9.9 Information Required with Quotations
9.9.1 General

The English language shall be used throughout
unless otherwise specified. However, descriptions
on drawings may be in other languages, provided
English translations are given.

The supplier shall provide al drawings, design
details, operation and maintenance manuals, and
other information necessary for the design
assessment, erection, operation and maintenance
of theinstallation.

All information, especialy the manuas for
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operation and maintenance shall be clear and not
open to misinterpretation and shal apply
specifically to the installation supplied.

9.9.2 Information required by purchaser

Data sheet per specification sheets No. 1 to 4
attached to this Standard will be filled out by the
purchaser. Additional data normally supplied by
Vendor shall be given separately.

9.9.3 Schedule of vendor’s documentations

Specification sheets No. 5 to 8 attached to this
Standard shall be completed, And the following
documentation and information shall be given by
supplier:

a) Drawings of:
- Dimensioned general arrangement, front
and side elevations, of complete installation

showing boiler, burners, galleries and
ladders, ducting, fan and stack.

- Dimensioned front and side sectional
elevation of boiler, showing drum, casing,
furnace, burners, access and observation
ports, soot blowers and all tube banks. The
furnace in paticular shal be fully
dimensioned including burner center lines.

b) Description of:
- Extent of shop fabrication;
- General description of installation;

- Boiler, indicating site fabrication required;

- Casing;

- Refractory, insulation, stack lining;

- Burners,

- desuperheater;

- Aspirating, sealing and cooling air system;
- Fan and drive;

- Soot blowing system;

- Mountings, valves and fittings, including
safety valves;
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-  Graph showing superheated steam
temperature against |oad;

- Control schemes and description of all
controls  especialy combustion control
scheme.

C) Lists of:
- Reference boilers of the same type,
including location, capacity, superheated

steam pressure and temperature and fuels
fired, and if possible, feed water quality;

- Any deviations from the requirements of
this standard;

- Sub-suppliers;

- All instruments needed and their location
(local, local panel, control room);

- Major shipping weights and dimensions;

-  Provisons made for

emergencies,

safety and

- Fabrication procedures, tests and inspection
certificates.
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ATTACHMENTS oilos
SPECIFICATION SHEET Slaskin S
PROJ . NO. 039 6ykous
UNIT NAME asly o SPECIFICATION SHEET NO .1
TO BE PROVIDED BY PURCHASER P.O.NO. a5 byl o)les
0 ylos olaseio 5 DATE &6 SH. OF
UNIT NO. axly o sleis 258 0 JoaSS e s 1 8
WATER TUBE BOILER DATA SHEET
A PTAREINE SNE JINNN
1 SERVICE o | ITEM ol
2 MANUFACTURER sijl | MFG. JOB NO. oaijles S 0,les
3 PURCHASE ORDER NO: a5 i o )les | NUMBER OF UNITS: loolfs olass
4 OPERATING CONDITIONS: oS5 Lylys | O CONTINIOUS a0 | O STAND BY 5 4 esli O
5 MAIN STANDBY UNIT NO: Lol 5 4 ooleT olfws o)less | SPEC NO. lasise ojlod
BOILER TYPE e Ky g | FIELD ERECTED OO SHOP ASSEMBLED O
ooy 5yl O B sl pex O
ITEM. NE
MAIN CHARACTERISTICS GUARANTEED VALUES 0 el ol sl dnteiie e
6 STEAM CAPACITY FOR EACH BOILER KG/HR MAX CONTINUOUS PEAK o b Sl
e K3 g wdg g0 el 08 S s B e 2STus
7 STEAM PRESS. SUPER HEATER OUTLET VALUE bar(a) bar(g)
OS5 Eb sz B lad e | Gllas b sk
8 MAX ALLOWABLE WORKING PRESSURE S e Lis sSlas | bar(g) o Sl
9 STEAM TEMPERATURE SUPER HEATER OUTLET VALUE °c o Sl a3 0
OS5 o295 ) sled (e
10 | FEED WATER TEMP. °c BOILERFEED WATER PRESSURE | bar(g) o
N X PEN s o &l am e S Ky adas o Jlas
11 | OVERALL EFFICIENCY (REF TO LHV AND AME. TEMP. °C)
(ol Fle a2 )3 sy dae slos g LHV @ g4 ) (IS Lol
12 | STEAM SOLIDSCONTENT P.P.M (WITH P.P.M OF TDS).
(PPM) il 15 chond S oz r )1 55 99250 sl Slge (e
13 | SUPERHEATED STEAM TEMPERATURE CONTROL RANGE FROM TO
b SHE s e sles JmS el
14 | MINIMUM LOAD UNDER, AUTO CONTROL Kg/h MINIMUM ALL OWED IN MAN. kg/h
el o, Ssks st Jpus Ll o )b Bl el p,55kS S Capndg 5o e Joloo
15 FUEL TYPE: OESWN: O GASOIL O FUEL GAS
Sasle O &8 esse O
16 | NATURAL CIRCULATION O smeb ;35,50 | CONTROLED CIRCULATION O o JyuS ae 500
To be countinud 35l aalsl
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UNIT NAME oty ol SPECIFICATION SHEET NO .1 PROJ . NO. 039, 03lants
TO BE PROVIDED BY PURCHASER —
|o)‘.o.i:a ol . s ‘5)" P.O. NO. ..\JP w})‘-ﬂ-ﬁd o)Ln.m
39 (o0 JoaS 5 by DATE &b | SH.OF
UNIT NO. a1 6 yLais 1 8
17 AMBIENT CONDITIONS Lases Lasl
WIND VELOCITY K m/h celo o jieslS sl e, | PREVAILING WIND DIRECTION e ol g
EARTHQUAKE FACTOR. 05} Como) iy RAIN FALL mm koo 4 0LL sk

HEIGHT ASL m

S byl 5l glis))

TEMPERATURE MIN/MAX °C ol Sile  anpdufdizes gloo

BAROMETRIC PRESSURE  bar

b oo jlad

RELATIVE HUMIDITY % o gy ao )

18 INSTALLATION

—ual

0O OUTDOOR

Somm slas O

0O UNDER ROOF s ;0

O INDOOR

o...\ﬁ..i':%).wél,één

0O ROOF ON THE BURNER.FRONT Ui g5l (59, i O

O ANTI AREA  PROTECTION

Lsme Jlis o cble> O

ONOISELEVEL MAX db  At.---m
s oy o 5 o s 5 2STa 0

19 DESIGN AND TESTING CODES

0903 5 b sl 4l o3l

GENERAL SPEC.

ogee Slasie

PRESSURE PARTS DESIGN

Hlad cos olalad b

MATERIALS

olse

PIPING DESIGN

S P

ELECTRICMOTOR DESIGN

e iS ige o

HAZARDOUS AREA CLASSIFICATION 15 as dilaie gun adl

STEAM TURBINE DESIGN

B ey >k

OIL COOLERS FOR TURBINE P O Slpoaiss ik

GEAR DESIGN otis £ o
INSTRUMENTATION DESIGN 30l oLk | TESTING ialey]
REMARKS Sllas>de
2 5
1 4
0 3
REV. DESCRIPTION DATE BY APPR | REV DESCRIPTION DATE BY APPR.
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UNIT NAME oty ol SPECIFICATION SHEET NO .1 PROJ. NO. o3ax oylad
TO BE PROVIDED BY PURCHASER —
oot cobakin oF » P.0. NO. Sy Lyl s
S oo JooSS oy 55 L DATE &b SH. OF
UNIT NO. aslg olos 2 8
FUEL CHARACTERISTICS
LS g sl dasuie
20| FUEL CHARACTERISTICS g ol dmiine
TVPE o GASOIL FUEL GAS
Sgjle g
LOW HEATING VALUE (L. H.V) KJKG
P okS 2 Jo5 sbS w1 (Sl il Ol Ol
DENSITY Kg/im® cSayio ppSeks I
PRESS. AT BATTERY LOAD  MIN/NOR/MAX /D  bar(g)
ek At ool cllofanaS o bl o 5L s i
TEMPERATURE MIN/NOR/MAX /D °cC
il gole cdlofaaS o Sl ax o &l
VISCOSITY AT °C csT SRl arys 5 ey
VISCOSITY AT BURNERS CST o Jado o 2yl
COMPOSITION voL.O Wwr.O
O o> O 53 S5
METHANE ke
ETHYLENE okt
ETHANE ol
PROPYLENE ohssn
PROPANE Obon
ISO BUTANE s 53l
N- BUTANE sl
PENTANE ok
HYDROGEN RSN
NITROGEN o)
SULFUR 555
MOLECULAR WEIGHT JEREN
HIGH HEATING VALUE KJKg
5 skSTs3skS s Sl Gl sV oliee
REMARKS ol
2 5
1 4
0 3
REV. DESCRIPTION DATE BY | APPR | REV DESCRIPTION DATE BY | APPR.
o] &b o] &b
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UNIT NAME oty ol SPECIFICATION SHEET NO .1 PROJ. NO. o3ax ojled
TO BE PROVIDED BY PURCHASER -
1o slas csbackiun 5 59 P.O. NO. & 55 0yl o yle
354 g0 JaS5 it 5 bamwg DATE &b [ SHOF
UNIT NO. aslg 0 yles 3 8
WATER AND STEAM CHARACTERISTICS
e g ol sle dasis
21 | FEED WATER CHARACTERISTICS 4w of ologas
RESIDUAL BARONESS mg/kg Caco; oS Sl S o SokSla s L Sliges,
0. mg/kg FIRIES g eS|
Co. mg/kg P okST o3 e O ST
U mg/kg PSS 55 ke e
FE mg/kg P okST £ e ol
SO, mg/kg pEAST o5 oo pgmandi 28T (50
oL mg/kg pSokST o5 e o)
PERMANGANATE MAX. KMN, liiayy iSlas
PHAT 25 °C ol Kl 4z 0¥ 4 atyopnl ke
CONDUCTIVITY AT 25 °C M S/cm ol Kl az 0 VO oo o S sl colon
22| BOILER WATER CHARACTERISTICS e K00 o Sleoguas
CONDUCTIVITY AT 25 °C K1S/cm o il az 0 YO gles o (So sl colan
AM AT 25 °C S, Zemils az )0 YO glos ,5AM
PO, MAX. mg/kg S kSTpsS ko Sland pSlae
SI0, MAX. mg/kg P 5hSTe S oo psmmebis 95T (5 ST
ALKALIVITY mgkg  CaCO, o5 shSTp T e o JIT
23 | STEAM CHARACTERISTICS e Slogas
SI02 MAX mg/kg P 05 hon pgmris ST 5 ST
CONDUCTIVITY AT 25 °C M S/cm Sl a0 YO glos o S oSl ylan
REMARKS ol
2 5
1 4
0 3
REV. DESCRIPTION DATE BY | APPR | REV DESCRIPTION DATE | BY | APP
T2y
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PROJ . NO. 059 0 3losd
UNIT NAME aslg b SPECIFICATION SHEET NO .1 — -
TO BE PROVIDED BY PURCHASER P.ONO. 9 55 5yl 05les
10 ko liasiino Sy DATE G SH.OF
UNIT NO. a5y o ylouds 595 o JaoST ok Laws? 4 8
AVAILABLE PIPELINES CHARACTERISTICS
Sz ge Ayl bslas gl aasis
24 | MEDIUM PRESSURE STEAM Ligie oy li
PRESSURE MIN./ NORM./ MAX / DES. bar (g) oy o golefaraS L
TEMPERATURE MIN./ NORM./ MAX / DES. °c o golelangaS o)
TOTAL CONSUMPTION Kg/m VPR 05 Gy
25 | Low pressure steam ol Led b by
PRESSURE. MIN. / NORM./ MAX / DES. Bar(g) i Jlo ylaieS oy L
TEMPERATURE MIN. / NORM./ MAX / DES. o] aition] Jlo ylaioS o)
TOTAL CONSUMPTION kg/hr celul p 5SS Gyan
26 | ELECTERIC POWER FOR INSTRUMENTATION Gedo il caz S Sl (g
ALTERNATE VOLT HZ NO.OF PHASE 36 olass [ PRERTR
DIRECT VOLT s 5
27 | ELECTRIC POWER FOR MOTORS 1o ygige g oSSl (ggpe5
O VOLT HZ NO. OF PHASE oy S Bl
O VOLT HZ NO. OF PHASE oy JETP S PNV
O VOLT HZ NO. OF PHASE oy JETP S PNV
28 | INSTRUMENT AIR &35 ) len
NORMAL PRESSURE / DESIGN  bar (a) TEMPERATURE °C Sl El ol az s L bk e
0O DECLED CONSUMPTION  Nm¥h celifoaSoyn Jloy S by
DEWPOINT °cC ol Kl az o s aladi
29 | UTILITY AIR s slsn
NORMAL PRESSURE / DESIGN bar (a) TEMPERATURE °C Sfleamys L ol gole las
0 DECLED CONSUMPTION  Nm%h cole yyoaSo o Jloy S Gpae
30 | NITROGEN o5
NORMAL PRESSURE / DESIGN bar () b  >lblssle s | TEMPERATURE °C Sl ams ol
0O DRY s:s0 | OWET e |
31 | COOLNG WATER oS S ol
COOLING CIRCUIT TYPE 0 OPEN O CLOSED e O L0 e S5 e gy
WATER TYPE ol es
PH «yo. | HARDNESS 5w ALKALINITY ERNL]
INLET/ OUTLET °cC Sl Zmils az o s>3,51535,5 | NORM/ DES. PRESSURE bar(a) b Jleyi L
AF MAX BAR b di ol | AT MAX ©C Sl Kl azyo piSlas 5
FOULING FACTOR. F 5,5 o> ways | M2 C/W  CONSUMPTION mth el o b e
REMARKS
Sla>de
2 5
1 4
0 3
REV. DESCRIPTION DATE | BY | APPR | REV DESCRIPTION DATE | BY APPR.

66




IS

Nov. 2009/ V¥ AA LT

IPS-G-ME-180(2)

PROJ . NO. 0393 0 ylod
UNIT NAME aslg pb SPECIFICATION SHEET NO .1 - - -
TO BE PROVIDED BY VENDOR P.ONO. & 5 Gyl olod
16 ko Wlasiin Sy DATE b SH.OF
UNIT NO. o>l 0 yleds S n oS5 oukig b Lansgs 5 8
CONSTRUCTION FEATURES
32 . .
BUNCLE TUBE oS S g
NUMBER o)les | DIAMETER/THICKNESS mm Frokea EOWERYR:
ARRANGEMENT o5 | OINLET 5550 O STAGGERED
PITCH o5 | OLONGITUDINAL mm b | OTRANSVERSE mm. g
MATERIAL wizoole
O SMOONS Jlo | OFINNED Json O
PINPITCH mm Soeles @ o5 | HEIGHT / THICKNESSFIX mm ekl culieslglis )|
FUEL GASPASSAGE NO. s 5 e o)l | O LONGITUDINAL Jsb 0 | OTRANSVERSE o
33 | SUPERHEATER o5 ¢ | OYES 40| ONO 0
TYPE &5 O RADIANT =60 | O CONVECTION cé,ea O | O COMBINATION SO
O PENDANT 5510 | OHORIZONTAL /0 | OORAINABLE eis 20
SUPER HEATER ELEMENT oS Elopare FIRST STAGE SECOND STAGE THIRD STAGE
Jol 4> 5o P> a5 pye Al> e
DIAMETER /THICKNESS TUBES mm PR JONES)
TUBESMATERIAL Lo i
DIAMETER/THICKNESS MANIFOLDS mm
okl anl, wix adlcwls
MANIFOLD MATERIAL oy wiz iz
34 | DESUPERHEATER o5 3 s | O NONCONTACT ol e O | ODIRECT s O
INSTALLATION - | OINTERSTAGE lal> e o O | O FINAL s O
NOZZLE DIAMETER INCH. MAX WATERFLOW RATE FOR DESUPERHEATER mh
el xSayte oS @l onials (sl o bz Sl el 4 J3U k3
P MAX NOZZLE Jib 2Sla> | FLANGE RATING  gls gu amus | MATERIAL eizmosls
MAX SPRAY WATER FLOW RATE FOR DESUPERHEATER mdh | STAGE Il STAGE [1ISTAGE
el aSo oS €l aials sl ol by Sl gl 4 J3U kb Jolal>re pys al>pe po al> e
35 | EconomIZER SylesisS O YES 40 | ONO 0O
TUBETYPE sy | OSMOOTH @loO | OINSTEEL FINNED s, Y30 | OO CAST IRON FINNED TUBES
Mo G slessD
DIAMETER /THICKNESS TUBES mm sk lassd cualies/ b | MATERIAL eizoole
TRANSVERSE PITCH 5, ¥ | LONGITUCINAL PITCH dsb o5
HEIGHT / THICKNESS PITCH mm Sroelee o8 culsslglis,) | FEWPITCH mm oo oS el
TUBES ROW PER BANK STy ysky lssss s, slaxs | BANK HEIGHT mm sroshis (lpsei)aST e glis )|
To be countinud 3,1 aelol
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PROJ . NO. 03595 Lot
UNIT NAME asls o SPECIFICATION SHEET NO.1 B
TO BE PROVIDED BY VENDOR P.O NO. A5 L o)leds
1 0 ylods Wlasio J).g DATE @)U SH.OF
UNIT NO. o o ylonis 59 s Ang okisbg b Lawy 5 8
36 | RECOVERY AIR PREHEATER odd a8 i gl b3l | OYES 40 | ONO >0

REGENERATIVE VERTICAL SHAFT

O &)08 clol sogee 5o

REGENERATIVE HORIZONTAL SHAFT 0O & 06 5Ll a8l js>e

O REGULATIVE

oS p...‘a..: 5 0

SEALS LOSSES.

MAIN DRIVER TYPE

kol oaisls 5 g6

OELECTRICMOTOR A.C

oglite bz (oS gige00

TYPE STAND BY DRIVER

u‘l‘ oole! a_\.;.ila; &y

OELECTRIC MOTOR A.C

ogbiie ol (Ko xS e O

OELECTRICMOTOR D.C

e by (S Sl g0 OO

0O AIR TURBINE

@52 eyl

AIR PREHEATER WASHING SYSTEM TYPE

o slep b gaaad aibele g4

O INCLUDE (05 ol O

O EXCLUDED

Oogs Jalad

37 | STEAM AIR PREHEATER s Uiy o5eF iw | OREQUIRED ;O | ONOT REQUIRED o3 ,.i0]
AT MAX OC AIR SIDE O SURFACE m? O APMAX m .bar AIR SIDE
132 Cooms o Kitlos &l > a0 o i 0 O oo yio haw O Isa Cooms O
REMARKS Sl
2 5
1 4
0 3
REV. DESCRIPTION DATE BY APPR REV DESCRIPTION DATE BY APPR.
Sln Slrdgs &b Ly ST T Slodgs &b by | eadanl
IR
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PROJ . NO. 0395 0 Lo
UNIT NAME aslg ol SPECIFICATION SHEET NO .1 - -
TO BE PROVIDED BY VENDOR P.ONO. a2 oyl oleds
1o Loy Wlasine S DATE g, SH.OF
UNIT NO. a>lg o ylets 59 At o b Lamsys 6 8
CONSTRUCTION FEATURES
cSle cuS 5
38 | BOILER CIRCULATION PUMPS B Ko by i sleawls | OYES 4.0 | ONO 0
TYPE &5
NUMBER UNIT MAIN/ SPARE Sl Lol a0 Lot
FLOW oby> | DIFFERENTIAL HEAD m . glis)| Gdsl | ABSORBEPOWERKW &y obS o5 i
MAIN DRIVER /SPARE Sl kol S e

FOR OTHER CHARACTERISTICS SEE DATA SHEET

q,,.;.:.,.,|) SJ., odlo ]Kio 6&;}15 6‘;}

FOR TURBINE CHARACTERISTICS SEE DATA SHEET

S [y S 00l Gy slo Sy sl

FOR ELECTERIC MOTOR SEE DATA SHEET

St |y S pools (S xSl 390 sl

39 FUEL/ STEAM S| CS g

TYPE OF FUEL OGASOIL | OGAS ;50 | OOIL+ GAS Ls;5+;50 O NATURAL GASFORS SlUly b 550
g glgil Ky

BURNER CONTROL RANGE Joie J5u8 aels | OIL cis | GAS 55
ATOMIZING TYPE &5 &5 | O MECHANICAL S50 | OSTEAM J=0 | OMIXED LglxO
BURNERSNO Jais ojles | FOR GASOIL gl sl | FORGAS 55 &l
BOILERS MCR WITH N-1 BURNERS REQUIRED L; 5,50 slonine slasi b dmge s 05,0 25T 0> jo ,u slaKys | ONO >0
OYES a0
GASBURNERSTYPE &35 slodrie g6 | PILOT BURNER TYPE o Sants g5
BURNERSDITAILS b Jeie olsy>
BURNER TYPE et g5

BURNER DAMPER DIAMETER mm

Sarkee Jrie S ass ks | THROAT OUTLET DIAMETER MM jialis g5 olSlS" Sl

SUWARLER DIAMETER mm

AXIAL DISTANCE PER TWIN TIE AND THROAT OUTLET mm

DAMPER SERVOMOTOR INCLUDED Fgag e Hhd ol O YES ONO

PRESSURE /FLOW AT BURNERS Usie o bzl lzs | 25%MCR 100%MCR | 115%MCR | DESIGN
GASOIL kgr oS sks Lsesls / / / /
FUEL GAS Nm® by csSeyie (555 g / / / /
PRESSURE / CONSUMPTION ATOMIZING STEAM bar/kg /hr o 09 jlBu (b pa Lud
LENGTH/DIAMETER OIL FLAME AT MCR mm oo (MCR) ;3 25 &b guo b alass L/ Jsbo
LENGTH/DIAMETER GASFLAME AT MCR mm sokeo (MCR 3 25 &b goo b alas L/ Jsbo
AIR EXCESS FOR CU /GASAT MCR % Wy 65 b2 0 R,s CU sl lga sl3ke
NO.1 ARE BURNER GUN INCLUDED  osd deeds Jrive Sy S V ojlets O YES 4,0 | ONO 0
NO.2 SERIES OF TYPE FOR EACH TYPE INCLUDED oot aspes oMl glgil 5, Y o)les O YES L0 | ONO etnl

O FLAME PROTECTION SYSTEM

aled cbla> aleles

To be countinud
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PROJ . NO. 0395 0slous
UNIT NAME aslg el SPECIFICATION SHEET NO .1 -
TO BE PROVIDED BY VENDOR P.O NO. 5 )l o)l
1o Lol Wlasiio S p DATE Gl SH.OF
UNIT NO. aslg o ylouis Sy A oisbg 8 Ly 6 8
ACCORDING TO NFPA ASTYPE SUPERVISED MANUAL O YES O NO NFPA L gillae s oo
EXECUTION TYPE 1> g9 LOCAL O  t=e CONTROL ROOM O s gbl
BURNER MANAGEMENT PANEL Jois Cy e 55l | O LOCAL >0 | OCONTROL ROOM Jys suid
LOGIC TYPE ikie g5 | O SOLID STATE oSl -0
OLOGIC ik O LOCAL E O CONTROL ROOM Jy=s a0
NUMBER OF PHOTOCELLIS PER BURNER e o slys by usgis slass

VOLTMETER FOR PHOTOCELLS

o Jogss (sl 2o 2

SELF CHEKING TYPE NSRRI
40 | FANS (PR
SERVICE _yuyg oo OAIR I | O SMOKE ses0 | ITEM NE

FLOW AT MORE/DESIGN

NMN e (gl (bl i ok >

C ° DESIGN TEMP. bl Sl &)l a0

TOTAL HEAD

m bar

b ke IS )

ABSORBED POWER

kw Sly obS pd> ol

SPEED RPM

48,85 ;0 ;90 e pu

CHARACTRRISTICS ACCORDING TO DATA SHEET

Spools b @llas by S5

SEALING AIR. FAN 1 ls aiy oot OYES &0 |ONO  ,>0O | INSTALLED POWER KW  oui cesi s g sk
REMARKS e
2 5
1 4
0 3
REV. DESCRIPTIN DATE | BY | APPR | REV DESCRIPTION DATE | BY APPR.
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SPECIFICATION SHEET NO .1 PROJ . NO. RS
UNIT NAME sy ol TO BE PROVIDED BY VENDOR PR :
I o ylonts lasein 5 P.O NO. 95 L 05 lod
; e DATE e SH.OF
S KW b (&3]
UNIT NO. a1y o ko 3 g e 009 By 7 8

CONSTRUCTION FEATURES

ol oS5
FAN ELECTERIC MOTOR CHARACTERISTICS S g 58 Oliogas
POWER KW oly obS olss | NO.POLES ok ol | TRANSMISION Jual
SEE ATTACHE DATA SHEET St |y derns 565 5 ool
FAN STEAM TURBIN CHARACTERISTICS B oeyg O Dheogat
POWER KW ol ol ol | SPEED RPM TRANSMISIONS Jisl | ODIRECT e O | OGEAR  (glowsoO

48,80 1090 Caf

STEAM SPHERIC CONSUMPSION ka/ kw /h

Celuloly skl S S o ojs> B yme

SEE ATTACHED DATA SHEET

A |y dowas S 0ols

SELF SYNCRONIZING COUPLING o lass 955 Sidyes | O YES 0 | TYPE e
FAN INLET SILENCER S8 sy xS | O AP m. bar L e
COMBUSTION AIR VENTURIMETER Gl sles e 5,555 | OYES A P m. bar b el
FAN INLET CONTROL VANE (WITH SERVOMETER) 58 Uy sloy 5398 TYPE &5
BYPASS AND STOP DAMPERS (WITH SERVOMETER) (agpm Do S0 0o g 38,1
O INCLUDED JolaO O EXCLUDED ail ges Jols O
41 | OAIR DUCTSBETWEEN VAPRIOUS PARTS laid o len s LT | THICKNESS — mm Soekos Caalies
42 | OFLUE GASBETWEEN VAPOROUS PARTS Glize ool mle &g | THICKNESS  mm JESUI TN ESSY
O INSULATED ond o ke O | O UNINSULATED ot ga Bile
43 | SOOT BLOWERS 155 0290 olSws | OYES ONO
FOR EVAPORATOR Wlj,lu sl | NO. sl | TYPE s
FOR ECONOMIZER sbesissl sy | NO. s | TYPE ey
FOR NR PREHEATER boSe,S i 6l | NO s | TYPE ey
SUPER HEATER SSEls | NO sl | TYPE &5
SOOT BLOWERS PANEL I3; 0095 55kl | OLOCAL =0 | O CONTROL ROOM Jyss g0
O MANUAL oo | OAUTOMATIC JSse>0 | O BY SEQUNCE Sl 1O
EXECUTION TYPE Sl s
44 | SAFETY VALVEON URPER, DRUM b P 5 olasedsl o
NO. oylects SETTING PRESSURE  bar (8) las b eulas Lzs | /[FLOW OF EACH VALVE kg/ h i o o,
MANUFACTURER sjle | TYPE &5
45 | SAFETY VALVE ON SUPER HEATER o5 &5 (9, (shoal
NO. ojlass SETTING PRESSURE bar (8)  3llas,l oerdiss Lt /FLOW OF EACH VALVEkg/ h
ebo ppSokS 2l 0 o by
MANUFACTURER sxsle | TYPE s
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