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lb Definition of Boiler (Thai regulation)
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S Related International Standard
|

?

0 ASME SEC | Rules for Construction of Power
Boilers

I © ASME SEC IV Rules for Construction of

Heating Bollers

0 ASME SEC VI Recommended Rules for the
Care and Operation of Heating Bollers

0 ASME SEC VII Recommended Guidelines for
the Care of Power Bollers

0 ASME SEC VIl Rules for Construction of
Pressure Vessels



J

s ASME SEC | vs. ASME SEC VIII

ASME SEC |

Rules for Construction of Power Boilers

This Code covers rules for construction
of power boilers,1 electric boilers,2
miniature boilers,3 high-temperature
water boilers,4 heat recovery steam
generators,5 solar receiver steam
generators,6 certain fired pressure
vessels,7 and liquid phase thermal fluid
heaters8 to be used in stationary
service and includes those power
boilers used in locomotive, portable,
and traction service.

Vessels in which vapor is generated
incidental to the operation of a processing
system, containing a number of pressure
vessels such as used in chemical and
petroleum manufacture, are not covered
by the rules of Section I.

ASME SEC VIII

Rules for Construction of Pressure Vessels

(g) Vessels That Generate Steam

(1) Unfired steam boilers shall be constructed
in accordance with the rules of Section I or
this Division [see UG-120(f), UG-125(b), and
UW-2(c)].

(2) The following pressure vessels in which
steam is generated shall not be considered as

unfired steam boilers, and shall be

constructed in accordance with the rules of

this Division:

(-a) Vessels known as evaporators Or neat

f\‘lf‘h ahaWavathateall

CACIIUIICTY,

(-b) vessels in which steam is generated by
the use of heat resulting from operation of]
a processing system containing a number
of pressure vessels such as used in the
manufacture of chemical and petroleum
products;

(-¢) vessels 1n which steam 1s generated but
not withdrawn for external use.



Safety Protection Equipment
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Implementation case (E-2516A case)

O LPSS generators in parallel using heat source from Long residue
product rundown (Process boiler)

* Vessel in which steam is generated by the use of heat resulting from
operation of a processing system (ASME SEC. VIII)

O Therefore E-2516A are originally designed according to ASME
SEC. VIII DIV.1

O However, E-2516A is defined as a boiler according to Thai

regulations.

. |Thairegulations |E2516AB
Volume (L) > 2 5,100
Pressure (barg) > 0.5 4.3
Heat transfer area (m2) > 8 99.3

O E-2516A have to be modified to comply with Thai regulations.
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Sg E-2516A case

Simplified diagram
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E-2516A case

Consequence of implementation
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The unit will be totally shut down by tripping signal from PZA-HH / LZA-LL.

Nuisance trip is reduced by implementing voting system (2 out of 3) to
reduce the possibility of instrument fault.

o



% Discussing topics on the implementation

O Is the overpressure protection system according to Thal
4 regulations necessary for process boiler?

* 2x100% capacity design for E-2516A/B in parallel.
‘ * Process boiler is allowed to design based on to ASME SEC. VIII.

* No impact on LPS steam system when no LPS steam production
from E-2516A/B.

© Number of RV(s) required for a boiler according to Thai
regulations.
e For a boiler area > 50 m2 - 2 RVs required as a minimum.
* The capacity for each RV

- Total reliving capacity shall be covered by RVs
* Online testing on each RV
* No any valve or block between a boiler and RV

* Should RVs be designed to have a capacity of 2x50% or 2x100%?




Q Discussing topics on the implementation

Pressure switch requirement.

Pressure switch installation is mandatory according to Thai
regulations to trip the firing system.

Pressure switch may not be required if the following condition is met
according to ASME SEC. I.
- Total reliving capacity is covered by RVs (according to PG-67.4.2)

Shall pressure switch be installed for all cases as mentioned in Thai
regulations?

O Level switch requirement.

Level switch installation is mandatory according to Thai regulations to
trip the firing system.

Level switch is a recommendation by ASME SEC. VII recommended
guidelines for the care of power boiler to trip the fuel supply to the
boiler.

Is level switch mandatory for every boiler?



% Discussing topics on the implementation

J

Alternatively, can the switches trip the direct heat source (LR
rundown) instead of firing system?
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S Conclusion
|

30 Thai regulation was developed from ASME
| SEC | and SEC VIl but not for all. For safety
% protection mainly apply ASME SEC |

O Thai regulation does not classify boiler

type.

O Thai regulation will be applied in GC 6, even
though it may not be necessary according
to ASME (such as Automatic Level &
Pressure switch trip flow of fuel)
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§ Number of Pressure relief valve
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Automatic trip of fuel supply is need for
Process boiler ?
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ASME SEC |

A pressure vessel in which steam is generated by the application of heat resulting from the combustion
of fuel (solid, liquid, or gaseous) or from solar radiation shall be classed as a fired steam boiler.

Unfired pressure vessels in which steam is generated shall be classed as unfired steam boilers with the
following

exceptions:

(a) vessels known as evaporators or heat exchangers

(b) vessels in which steam is generated by the use of heat resulting from operation of a processing
system containing a number of pressure vessels such as used in the manufacture of chemical and
petroleum products

Unfired steam boilers shall be constructed under the provisions of Section I or Section VIII.

Liquid phase thermal fluid heaters may be constructed under the provisions of Section I or Section VIII.
Expansion tanks connected to high-temperature water boilers without intervening valves shall be
constructed to the requirements of Section I or Section VIII.

A pressure vessel in which an organic fluid is vaporized by the application of heat resulting from the
combustion of fuel (solid, liquid, or gaseous) or from solar radiation shall be constructed under the
provisions of Section I.

Vessels in which vapor is generated incidental to the operation of a processing system, containing a
number of pressure vessels such as used in chemical and petroleum manufacture, are not covered by
the rules of Section 1.
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*5 SEC VIII
I

J

(g) Vessels That Generate Steam

(1) Unfired steam boilers shall be constructed in accordance
with the rules of Section I or this Division [see

UG-120(f), UG-125(b), and UW-2(c)].

(2) The following pressure vessels in which steam is
generated shall not be considered as unfired steam boilers,
and shall be constructed in accordance with the rules

of this Division:

(-a) vessels known as evaporators or heat

exchangers;

(-b) vessels in which steam is generated by the use

of heat resulting from operation of a processing system
containing a number of pressure vessels such as used in
the manufacture of chemical and petroleum products;
(-c) vessels in which steam is generated but not

withdrawn for external use.
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A da o 9 : y -~ 2 PG-67.1 Each boiler shall have at least one pressure
WUNAITUANNIDUNINNI &o MITWINAT ADIAAANDIN  (glief valve and if it has more than 500 ft2 (47 m2) of
d

Fa

& %9 bare tube water-heating surface, or if an electric boiler

q

Te

Q)
has a power input more than 1,100 kW, it shall have

two or more pressure relief valves. For a boiler with
combined bare tube and extended water-heating
surface exceeding 500 ft2 (47 m2), two or more
pressure relief valves are required only if the design
steam generating capacity of the boiler exceeds 4,000
Ib/hr (1,800 kg/h).
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ASME BPVC.I

PG-67.2.1 The minimum required
relieving capacity of the pressure
relief valves for all types of boilers
shall be not less than the maximum
designed steaming capacity

at the MAWP of the boiler, as
determined by the Manufacturer
and shall be based on the capacity
of all the fuel burning equipment as
limited by other boiler functions.

ASME BPVC.I

PG-73.5Testing by Manufacturers
or Assemblers

PG-73.5.2 Every valve shall be
tested by the manufacturer or
assembler to demonstrate its set
point and pressure-containing
integrity.

(a) Pressure relief valves for steam
service shall be tested with steam.
The blowdown control elements of

ASME BPVC.VIII

UG-133 DETERMINATION OF
PRESSURE-RELIEVING
REQUIREMENTS

(a) Except as permitted in (b) below,
the aggregate capacity of the
pressure relief devices connected to
any vessel or system of vessels for
the release of a liquid, air, steam, or
other vapor shall be sufficient to
carry off the maximum quantity that
can be generated or supplied to

the attached equipment without
permitting a rise in pressure

within the vessel of more than 16%
above the maximum allowable
working pressure when the
pressure relief devices are blowing.

ASME BPVC.VIII

UG-136 MINIMUM
REQUIREMENTS FOR
PRESSURE RELIEF VALVES
Each pressure relief valve shall be
tested to demonstrate its popping or
set pressure. Pressure relief
valves marked for steam service or
having special internal

parts for steam service shall be
tested with steam,
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ASME BPVC.I

PG-71 MOUNTING OF PRESSURE RELIEF
VALVES

PG-71.3 The opening or connection between the
boiler and the pressure relief valve shall have at
least the area of the valve inlet. No valve of any
description shall be placed between the required
pressure relief valve or

valves and the boiler, nor on the discharge pipe
between the pressure relief valve and the
atmosphere.

ASME BPVC.I

PG-67.3 One or more pressure relief valves on the
boiler proper shall be set at or below the maximum
allowable working pressure (except as noted in
PG-67.4). If additional valves are used the highest
pressure setting shall not exceed the maximum
allowable working pressure by more than 3%.

Uszmansznsigamnnssy ASME Boiler and Pressure Vessel Code

ASME BPVC.VIII.
OVERPRESSURE
PROTECTION

UG-125 GENERAL

(2) there are no intervening stop
valves between the

vessel and the pressure relief
device or devices except as
permitted under UG-135(d).
NOTE: Pressure reducing valves
and

ASME BPVC.\VIII.
OVERPRESSURE
PROTECTION

UG-125 GENERAL

(-b) the set pressure marked on
these devices

shall not exceed the maximum
allowable working pressure

of the vessels;
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o.lo.b MIAONDIZVY 1911090 ASME BPVC.I
E a o 9 = ~— PG-71.3
NNAUUINY ADIUVUIALUASITNIT When a discharge pipe is used, the

l
I aﬂé’qﬁﬂﬂﬁ’m@mwﬁ’ﬂammm cross-sectional area shall be not less
’ than the full area of the valve outlet or
1 of the total of the areas of the valve
outlets, discharging there into.It shall be
l as short and straight as possible and so
< . arranged as to avoid undue stresses on
the valve or valves. All pressure relief
valve discharges shall be so located or
piped as to be carried clear from
running boards or platforms. Ample
provision for gravity drain shall be made
in the discharge pipe at or near each
pressure relief valve, and where water
of condensation may collect. Each valve
shall have an open gravity drain through
the casing below the level of the valve
seat. For iron- and steel bodied valves
exceeding NPS 21/2 (DN 65), the drain
hole shall be tapped not less than NPS
3/8 (DN 10). Discharge piping from
pressure relief valves on high
temperature water boilers shall be
provided with adequate provisions for
water drainage as well as the steam
venting. The installation of cast iron
bodied pressure relief valves for
high-temperature water boilers is
prohibited.
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.lo.0 Ao limItenu ASME BPVC.|
y “ R PG-71.4
OUATIINTOLHAABATOUIINEY When a pressure relief valve is exposed

o9 InANuAL AN uIaziFeade  to outdoor elements that may affect

- ¥ N operation of the valve, it is permissible

AAMsszIng lornvosauiisi to shield the valve with a satisfactory
cover. The shield or cover shall be
properly vented and arranged to permit
servicing and normal operation of the

valve.
.00 QUNIRIEAAITZALN HY ASME BPVC.|
. Ve PG-60.1 Water Level Indicators. All
viaeaui uiaiy uoumimdn iy pojlers having a
au fixed water level (steam and water
) interface) shall have at least one gage
9.0.6 ADINANIDI1N108 %A glass (a transparent device that permits

visual determination of the water level).
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ASME BPVC.I

PART PFT

REQUIREMENTS FOR FIRETUBE BOILERS
Tubular gage glasses shall be equipped with a
protecting shield.

ASME BPVC.I

PG-60.3.4 Connections from the boiler to the

water column shall be at least NPS 1 (DN 25).
Connections for gage glasses connected directly to the
boiler or to an intervening water column shall be at
least NPS %2 (DN 15). Connections from the boiler to
the remote level indicator shall be at least NPS 3/4 (DN
20) to and including the isolation valve and from there
to the remote level indicator at least 1/2 in. (13 mm)
O.D. tubing.

ASME BPVC.I

PG-60.2.3 Each water column shall be furnished

with a connection of at least NPS 3/4 (DN 20) to install
a valved drain to a safe point of discharge.
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w.€ AUAUNAL (Check Valve 30 Non Return Valve)

Y H 9 2 Y
..o AosaansNnotlouisznuasosguinunlie  ASME BPVC.

¥,y v o v v ¥ 4 ~ PG-58.3.5 The feedwater piping for a forced-flow

1 adafes o 9y lagliaglnavderniga uagll steam generator with no fixed steam and waterline may

muqﬂﬂﬂlﬁﬂﬂjqﬁ@ﬂ@uﬁq terminate up to and including the stop valve near the
boiler and omitting the check valve near the boiler,
provided that a check valve having a pressure rating no
less than the boiler inlet design pressure is installed at
the discharge of the boiler feed pump or elsewhere in
the feedline between the feed pump and the feed stop
valve. If the feedwater heater(s) is fitted with isolation
and bypass valves, the applicable requirements of PG-
58.3.3 must be met.

PART PMB

REQUIREMENTS FOR MINIATURE BOILERS
PMB-11 FEEDWATER SUPPLY

PMB-11.2 The feed pipe shall be provided with a check
valve and a stop valve of a size not less than that of the
pipe. The feedwater may be delivered through the
blowoff opening if desired.
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Figure PG-67.4
Requirements for Overpressure Protection Forced-Flow Steam Generator

Maximum overpressure

& (PG-67.4.2 and PG-67.4.3) I %

—

~_} Actual design pressure
oy -~
H

17%

Pressure, psi (MPa) .. ; Opening pressure
P oo SO | power-actuated valves
'

Master stampingi
pressure

Minimum design pressure

Operating pressure

S flow

1
@ 3 @

%ol'n

Check
valve
@
Economizer Water

Boiler feed walls
pump

Superheater Superheater Tusbine

PG-58.3.2 When two or more boilers are connected

to a common steam header, or when a single boiler

is connected to a header having another steam source
(e.g., a turbine extraction line), the connection from
each boiler having a manhole opening shall be fitted
with two stop valves having an ample free-blow drain
between them. The boiler external piping includes all
piping from the boiler proper up to and including the
second stop valve and the free-blow drain valve.
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% o.€.o Gluﬂiﬁﬁﬁﬁ}ﬂﬁW ) Lﬂé@qd@ﬁ@ﬁqﬂqaﬁqéjuﬁu PG-58.3.4 When two or more boilers are fed from

y A 22 o 40 ¥ g 2 A a common source, the piping shall be up to and

doaRnnsaununauNnee letivesnsoriunazinTeg including a globe or regulating valve located between
the check valve required in PG-58.3.3 and the source
of supply. If the regulating valve is equipped with an
isolation valve and a bypass valve, the piping shall be
up to and including both the isolation valve downstream
from the regulating valve and the shutoff valve in the
bypass.
PG-58.3.3 The feedwater piping for all boilers, except
high-temperature water boilers and forced-flow
steam generators complying with PG-58.3.5, shall
extend through the required stop valve and up to and
including the check valve except as required by PG-
58.3.4. On a single boiler-turbine unit installation the
boiler feed shutoff valve may be located upstream from
the boiler feed check valve.
If a feedwater heater or heaters meeting the
requirements of Part PFH are installed between the
required stop valve and the boiler, and are fitted with
isolation and bypass valves, provisions must be made
to prevent the feedwater pressure from exceeding the
maximum allowable working pressure of the piping or
feedwater heater, whichever is less. Control and
interlock systems are permitted in order to prevent
overpressure.
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lo.& Mnsiannuaiilei (Pressure Indicator 130 ASME BPVC.|
PG-60.6 Pressure Gages.
Pressure Gauge) PG-60.6.1 Each boiler shall have a pressure gage
\ gy o 2 . g so located that it is easily readable. The pressure gage
w o.&.0 ADINAANOINUDY o YA shall be installed so that it shall at all times indicate the

pressure in the boiler. Each steam boiler shall have the

pressure gage connected to the steam space or to the

' g ¥ . . y water column or its steam connection. A valve or cock

Shape) sernInnieazasiannuan loih shall be placed in the gage connection adjacent to the
gage. An additional valve or cock may be located near
the boiler providing it is locked or sealed in the open
position. No other shutoff valves shall be located
between the gage and the boiler. The pipe connection
shall be of ample size and arranged so that it may be
cleared by blowing out. For a steam boiler the gage or
connection shall contain a syphon or equivalent device
that will develop and maintain a water seal that will
prevent steam from entering the gage tube.

lo.& o A03AAAIND 14 10 (Siphon) H3pND3UY (U-
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©.5.6 GIENGWWN@EJNL!E]EJ ® YA ASME BPVC.I
PG-59.3 Requirements for Blowoffs.

PG-59.3.1 A blowoff as required herein is defined

as a pipe connection provided with valves located in the
external piping through which the water in the boiler
may be blown out under pressure, excepting drains
such

as are used on water columns, gage glasses, or piping
to

feedwater regulators, etc., used for the purpose of
determining

the operating condition of such equipment. Piping
connections used primarily for continuous operation,
such as deconcentrators on continuous blowdown
systems,

are not classed as blowoffs but the pipe connections
and all fittings up to and including the first shutoff valve
shall be equal at least to the pressure requirements for
the lowest set pressure of any pressure relief valve on
the boiler drum and with the corresponding

saturatedsteam
temperature.
w.5.lb a4Rv1a 111T08n 1 wo Hadmas uaz 'l ASME BPVC.|
. -~ - PG-59.3.5 Except as permitted for miniature boilers
WINMIN b& WaaluAg in Part PMB and for boilers with 100 ft2 (9.3 m2) of

heating surface or less, the minimum size of blowoff
connections shall be NPS 1 (DN 25) and the maximum
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ASME SEC VI

C9.240 AUTOMATIC TRIP

Automatic drum level trips should be set to trip the
fuel supply to the boiler when the water level reaches
the low limit of the visibility of the gage glass. An
adjustable

time delay should be provided with a maximum
permissible setting of 10 sec.
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ASME BPVC.I

PG-67.2.1.1.2 The minimum required relieving

capacity of the pressure relief valves shall not be less
than the maximum designed steaming capacity at the
MAWP of the boiler, and the boiler shall be provided with
controls responsive to steam pressure, which include not
less than the following:

(a) a control that reduces that total heat input to the
boiler such that the steam generated does not exceed

the maximum designed steaming capacity at the MAWP
of the boiler

(b) a control that trips the heat input to the boiler if the
pressure reaches 106% of the MAWP of the boiler

PG-67.4.3.2 The boiler shall be provided with automatic

devices, responsive to variations in steam pressure,
which include not less than all the following:

PG-67.4.3.2.1 A control capable of maintaining
steam pressure at the desired operating level and of
modulating firing rates and feedwater flow in proportion
to a variable steam output.

PG-67.4.3.2.2 A control that overrides
PG-67.4.3.2.1 by reducing the fuel rate and feedwater
flow when the steam pressure exceeds the maximum
allowable working pressure as shown in the master
stamping (PG-106.3) by 10%, and

PG-67.4.3.2.3 A direct-acting over pressure trip-
actuating mechanism, using an independent
pressure-sensing device, that will stop the flow of fuel
and feedwater to the boiler, at a pressure higher than
the set pressure of PG-67.4.3.2.2, but less than 20%
above the maximum allowable working pressure as
shown in the master stamping (PG-106.3).
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SECTION VII

SUBSECTION C3

BOILER AUXILIARIES

C3.243 Oil BurningAutomatic ignitors or ignitors
operated in groups for

the selected burners should be put in service. Ignitors
operated from a control station remote from the boiler
must have dependable flame detectors and flame
failure

interlocks.
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