NATIONAL PETROCHEM C AL COMPANY

STANDARDS

FOR
FI RED HEATERS
NPCS- M5- HW 09

MATERI AL STANDARD

0

REVI SI ON :

AUGUST 1992

‘TN 40 LN3SNDD N3LLIAM ¥OIMd 3HL LNOHLIA SNY3IW ANY d0 WHE0H4 ANV NI QILLIWSNYAL ¥0 W3LSAS TWAZIYL3¥ ANV NI 3¥0LS ‘G3INAO¥43Y “ALAvd THIHL .\ @l gzsOosIa
34 A¥W IN3WNJOQ STHI 40 19wd ANY dON 3T0HA 3HL ¥3HLTEN ¥3NM0 3HL OL ‘T3AY3S3Y SIHOTY 1 @AY “WIINIQIANDD 51 &1 'O'd'N 40 AL¥3d0dd 3HL 51 iN3wnoog SIHL

Documents

Document Sharing Hub

Full document details: NPCS MS-HM-09 1993


http://www.avadocuments.com/doc/npcs-ms-hm-09-1993
http://www.avadocuments.com/doc/npcs-ms-hm-09-1993

) NPCS—MS—HM— 09] 0
NATIONAL PETROCHEMICAL CO.

S CONTENTS.

5

=2 SCOPE

“E s CODES AND STANDARDS

S

‘Z—,'@f 3 EXTENT OF TH S STANDARD

T

gé 4 THERVAL _DES| GN

5

I MECHANI CAL _ DESI GN

I

Bzl GUARANTEES

Ex

2 PREPARATI ON_FOR _SHI PNENT

W o

2E| 8 | NSPECTI ON

bel 9 | NFORMATI ON_ REQUI RED W TH QUOTATI ON
%ﬁ 10 | NFORMATI ON_ REQUI RED AGAI NST PURCHASE ORDER
42

o

g2

2

o

€ ¥

£

==
2E

PREPARED BY : PETROCHEMICAL | NDUSTRIES DESI GN & ENG NEERI NG COVPANbb%uﬁ)IEﬁté

Document Sharing Hub

Full document details: NPCS MS-HM-09 1993


http://www.avadocuments.com/doc/npcs-ms-hm-09-1993
http://www.avadocuments.com/doc/npcs-ms-hm-09-1993

NATIONAL PETROCGHEM CAL QO

NPCS-MS—-HM- 09| O

precedence shall be
responsibility of
conflict.

a) Purchase or der.

PROPERTY CF

DISCLOSED 7O ANY THIRD FARTY, REPRO

THIS DOCUMENT IS TH

STANDARDS FIRED HEATERS PAGE » OF “ 40
1 SCOPE
Z 1.1 This standard covers the mnimum requirenments for
t design, fabrication, assenbl y, inspection, testing and
supplying horizontal vertical direct fired heaters
{called "furnaces" for brevity). In the event of a
conflict anong the wvarious docunents, the order of

the vendor to call

o
e
EZ
z5
W&
2
Z5 h) Data sheet and inquiry or purchase order
o = requisition.
%b—l
U.’)
5% ct This standard.
>4
dy d} Qher standards referred to.
=4 ‘
o
E‘E No variations from the requisition, data sheet and this
Eg standard are permtted unless approved in writing by
e purchaser.
€%
g
A5
87
g 2 OCDES ~ AND  STANDARDS
i)
Rt
Eg 2.1 ABBREVI ATI ONS
m_r
ég API Amverican  Petroleum Institute.
gE
& merican Nationa andards Institute.
) ANSI A Nat | Standards Institut
&
EZ . . . .
g; ASME American Society of Mechanical Engineers.
§E§ ASTM Anrerican Society for Testing Materials.
= AISC Anerican Institute of Steel Construction.
ah
n &
i AWS Arerican Wlding Society.

fol | ows. It shall be the

attention to the
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o, NATICONAL PETROCHEMICAL QO
R STANDARDS FIRED HEATERS PAGE 3 OF 40
2.2 REFERENCE COCDES AND  STANDARDS
0 ASME "Boiler and Pressure Vessel Code”,sections
" I,131,VIII, division 1 and division 2,and
o5 section [IX
£
*azlﬁ{ Al'SC "Standard Specification for the Design
£8 Fabrication and FErection of Structural Steel
af for  Buildings".
9g
Ez "Uniform Building Code" I nternational
59 Conference of Building Cficials.
a”f_'g ANSI Steel Pipe Fanges and Flanged Fittings ANS
Zy B16. 5.
o 2
5 APl 630 Tube and Header Dinensions for Fired Heaters
%2 for Refinery Services.
>
21 ASTM Rel evant standards.
<
be ANSI  B31.3 Refinery Piping Code.
o)
g APl 530 Radiant Coil Calculation Code.
<%
0 AWS St andar ds.
£3
== 2.3 NPC REFERENCE  STANDARDS
:ﬁ% - NPCS-ES-PI-01 E.S. for Piping System Design.
o
5o = NPCS- ES- PI - 02 E.S. for Piping Material
_’j_"j Speci ficati on.
33
5 - NPCS-CS-PI-01 c.s. for Wlding and Heat
N Tr eat nent .
gu;‘? ~ NPCS-CS-P1-02 c.s. for Piping Fabrication and
ti,.a Erection.
Gk
ab - NPCS- CS- Pl - 04 C.8. for Testing, Flushing &
b Reinstatment of Piping.
g 5
ffg - NPCS- CS-TP- 06 C.s. for Painting.
’E"% - NPCS- CS- TP- 07 CS for External Insullation.
a,
fﬁg - NPCS- ES- ST- 02 E.S. for Steel Structure.
EE
9z - NPCS- CS- ST-02 c.s. for Steel Structure.
ge - NPCS- ES- ST-03 ES for Fireproofing.
=
ol
EEL
Documents

Full document details: NPCS MS-HM-09 1993

Document Sharing Hub


http://www.avadocuments.com/doc/npcs-ms-hm-09-1993
http://www.avadocuments.com/doc/npcs-ms-hm-09-1993

NPCS- M5- | | M 090

e, NATIONAL PETROCHEMICAL CO.

STANDARDS FI REDHEATERS PAGE 4 OF 40
- NPCS- ES- RE- 01 E.S. for Noise Contorl.
- NPCS-ES-IN-01 E.S. for | nst rument at i on.
- NPCS- ES- EL- 04 E.S. for Lighting System Design.
-~ NPCS- M5- EL- 16 M S. for Ar Oaft Wrning
Li ghts.
3 EXTENT OF THS STANDARD
3.1 This standard covers the requirenents for:
- Casi ng.
- Al structural steel.

-~ Refractories.
- Burners.
- Tubes, fittings and hangers.
- Stacks and breeching,
~ Danpers.
~ Stairways, ladders and platforns.
~ Roofs.
~ Tube rollers and other special tools.
3.2 Al conponents, including structural steelwork, ladders,
stairs and platforns shall be shop fabricated, assenbled
and supplied by the heater seller, to the maximm

possible extent in accordance wth the available

shipping and handling facilities. Al structural steel
subassenblies shall be clearly narked for field
i dentification.

3.3 Approval of vendor's drawings shall not relieve him
from his responsibility to provide equipnent suitable
for the intended services and designed and fabricated
according to good workmanship practices.

NT IS THZ PROPERTY CF NP.C. IT IS COKFIDENTIAL AND ALL RIGHTS RESERVED TO THE OWNER NEITHER THZ WHILE WNOR ANY PART OF THIS DOCUMENT MAY EE

DISCLOSED TO ANY THIRD FARTY, REPRODUCED, STORED IN ANY RETRIEVAL SYSTEM OR TRANSHITTED IN ANY FORM OR ANY MEANS WITHOUT THE PRIDR WRITTEH CONSENT OF NA.C
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' NATIONAL  PETROCHEM CAL QO
' STANDARDS FIRED HEATERS PAGE 5 OF “ 40
3.4 VWhere gpecification and data sheet refe to imperial
units, they should be converted to the SII units of

measurement, except for pipe dianmeter and nozzle sizes
for which inch nomnal size shall be used; see
NPCS- ES- GN\- 03.

[N Yo

3.5 Texts on drawings and documents shall be in English.
Descriptions mnmay be in other |anguages, provided English
translation is added.

4 THERMAL DESI GN

4,1 GENERAL

4,1.1 Calculated and guaranteed efficiencies shall be as
what wll be shown on the data sheets and shall be

based on design duty, fuel lower heating value and 15%
excess air for fuel gas or 30% excess air for fuel oil.
If properties of the fuel gas are not given, the

efficiency guarantee shall be based on the assunption
that the fuel <contains 20 wt% of hydrogen.

OWHER KEITHER - THZ WHOLE NOR ANY PART OF THIS DOCUMENT MAY BE

4.,1.2 The average radiant heat flux which wll be specified on
the data sheets is defined as the quotient of total heat
absorbed by the radiant tubes, divided by the total
outside circunferential tube area inside the firebox,
including any fitting inside the firebox., The rows of
convection tubes exposed to direct radiation shall be
considered as being in the radiant section and the
maxi mum radiant heat absorption rate shall apply to
these tubes, irrespective Of whether extendedsurface
elements are wused or not.

4.1.3 The naxinum radiant heat flux density is defined as the
maxi num heat rate to any portion of any radiant tube.
"The rate shall be calculated for the front 60° of the
tube surface. This density is not to be considered an
operating average flux density for any given length of
tube surface.

NPLCIT IS CONFIDENTIAL AND ALL RIGHTS RESERVED, TO THE
DISCLOSED T ANY THIRD PARTY, REPRODUCED, STOSED IN ANY RETRIEVAL SYSTEM DR TRANSHITTED IN ANY FORM DR ANY MFANS VWITHOUT TUF BOTAD W/OTTTEH FRMCEMT no

r 4.2 Process design conditions wll be shown on the
A individual fired heater data sheets.
w 4.3 Thermal designer shall specify the amount of excess air
f and stack tenperature when operating at the guaranteed
" ef ficiency.
5
E
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TANDAR FIRED HEAT

S DS BRS PAGE ¢ OF 40
4.4 TUBE LENGTH

4,4,1, Grcul ar, Updraft, Bottom Fired Heaters

The length of the radiant tubes

*

(exclusive of return

length allowed is 18300 mm

DISCLOSED TO ANY THIRD PARTY, REPRODUCED, STORED IN ANY RETRIEVAL SYSTEM DR TRANSMITTED IN ANY FORM R ANY MEANS WITHOUT THE PRIOR WRITTEW CONSENT OF NAC.

verti cal r adi ant t ubes. The maximum vertical tube

e

f bends) divided by the dianeter of the tube circle, L/D
g shall be as follows:

E

4 'Design Absorption;mm BTUh ' Maxi mum  ‘Minimum
o MW i i L/D ' L/D
. - jrmmmm e o
o7 'Up to 2.930 10.0 1 2.00 ' 1.50

z 12,930 to 5.860 10.0 to 20.0} 2.50 1 1.50

[+ H

; ‘over 5.860 20. 0 L 2,75 1,50

9 | ! ! :

>

£ ¥  The maximum tube length allowed is 18300 mm

;F; 4.4.2 Hor i zont al Tube  Heaters

& 4.4.2.1 The convection tubes shall be of the same length as

e those in the radiant section.

ling

- 4.4.2.2 For bottom fired heaters %%, the followng shall apply:
!? An equivalent L/D factor shall be determned by dividing
b the height of the wall bank (or the straig tube length
of if tubes are wvertically disposed) by the wdth of the
2 tube bank and applying the limtations noted in

g paragraph 4.4.1 under circular updraft heater.

f *X This category also includes the box type heater with
z

5

& 4,4.2 3 "T" shaped flue gas distributing baffles shall be

= provided to cover approximately 50% of the area just

o below the breaching and shall be so spaced as to

s equalize the draft along the length of the heater.

5 They shall be supported independently of tubes or

5? the refractory. Qaw space of at least 760 mm in

N height shall be provided for access to the baffles. |If

> the convection tubes have extended surface, baffles nay

o be elimnated.

&

& 4.4.2.4 End Fired Heaters

&

@ Maxi mum tube length allowed is 15250 mm  unless

-3 otherwise  noted.

&

3 J
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Full document details: NPCS MS-HM-09 1993

Document Sharing Hub


http://www.avadocuments.com/doc/npcs-ms-hm-09-1993
http://www.avadocuments.com/doc/npcs-ms-hm-09-1993

PR e e Y s L e,

IR e mEmAa

ERVED, TO THE OWNER KEITHER THE WHOLE NOR ANY PART OF THIS DOCUMENT HAY 3E

MR TRAMNCHTTTEN T AWY ERDWM ND ANV U AG Lt

RTY OF NPC, IT IS CONFIDENTIAL aND ALL RIGHTS RES

PARTY, REPRDDUCED. STORED IN ANY RETRIFVAl SYSTEM

PROPE

THIS DOCUXENT i3 7H
DISCLOSED TO ANY THIRD

& NATIOWL PETROCHEMCAL OO

NPCS- MS- HV- 09 [1D)
STANDARDS FIRED HEATERS PAGE 7

OF 40

4.6. 1.2

4.5.1.3

4.5.2
4.5. 2.

DETERMNATION O MNMM FRNG D STANCES

Vertical Firing

The conbustion chanmber size shall be adequate to prevent
flame inpingement on the tubes. M ni mum cl earance
between burner centerline and tube centerline shall not
be less than the followng for natural draft burners:

'Max. Heat Rel ease per | Distance,mm (I nches) |
Bur ner | e it :
MV (mm BTU h) ' Gs Firing «Liquid Fuel]
T P e \
0.733 (2 1/2) or less 838 (33) 1991 (39) !
0.733 {2 1/2) but less 991 (39) 11219 (48)
than 1.758 (6) )
! i
1.758 (6) but Iless 1143  (45) ' 1448 (57)
than 3.517 (12) :
Geater than 3.517 (12} To be apr;roved
For forced draft burners, user shall be consulted.

The mninum distance from the discharge of the burner to
the tubes, refractory or stack entrance in-line of the
burner throw, shall be 610 nmm per 290 KW {1 mm BTU h)

plus 1800 nmm for firing any fuel or conbination of any

fuels.
Hori zontal Firing

For horizontal tube, side fired heaters, the followng
shall  apply:

a) The bottom radiant tube shall be shielded by a corbel
ledge that extends 300 mm beyond the centerline of
the tube. The clearance between the wupper part of
the burner block and the lowest tube shall be 610 mm

b) There shall be an unobstructed distance of 2130 mm
mninmnum from the face of the burner block to the

center wall or target wall. Qpposing burners in this
style of heater without the wall is unacceptable.
Documents
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PAGE 8 OF 40
: 4.5.2.2 For horizontal tube, end fired heaters, tihe fédllownng
b shal|  apply:
f; a) A mninum of 2440 mm shall be provided bestmeem the
¢ uppernost  horizontally disposed burner and the
a- centerline of the top tube in the vertical wall tube
ay bank.
fg b) Qoposing burners shall follow the criteria as
: outlined in paragraph 4.5.1.3.
Y .
;F c) At leat 1830 mm shall be provided between the
2} centerline of any burner and the centerline of any
BE t ube.
o
%’5 d) The centerline of the bottom radiant tubes sha 1 be
;: no less than 910 nmm above the floor.
gé 4.5.2.3 For bottom fired, horizontal tube heaters, the followng
B3 shal |  apply:
g2 a) The centerline of the bottom radiant tubes shall not
33 be less than 610 mm above the floor.
Ye
o L) One sight port per burner shall be provided in the
N floor.
b _
e c) The burner clearances as stated under circular
s heaters shall apply.
L,
5%
3
Y-
“h
ol
42
X
s
G2
i
nE
3
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STANDARDS FIRED HEATERS PAGE g OF 40
1l s MECHANI CAL  DESI GN
g
Ly
;5 5.1 Al furnaces of the sane type shall Dbe designed as far
:E as practical to use maxi num of interchangeable parts
gg (heater tubes, tube headers, supports, etc.). Thus, an
S0 inventory of spare parts wll be kept to a mninmm
24
§§ 5.2 Mechani cal  parts shall be designed, fabricated and
o tested in accordance wth the applicable codes and
- standards, latest edition.
%,
£ 5.3 MATERI ALS
5
gé Materials shall be according to the followng _
wo specifications or approved equivalent. Unless otherw se
=k specified on individual data sheets, foll ow ng
;E material specifications shall be used:
ﬁg 5.3.1 Tubes
E .
§§ Carbon steel ASTM A106, grade A or
53 C12 Mo A335 grade P1.
g &
;g 1 1/4" cr-9 O Mly A335 applicable grade.
‘H:L'
Gz Cr/Ni A376, applicable grade.
ﬁp—
‘3% - Tubes in a Hydrogen free environment subject to HzS
@ corrosion shoul d materials selected according to
%2 "Hgh Tenperature Sulfidic Corrosion in Hydrogen Free
a2 Environnent” by Henry F.McComomy.
=2
g% Fins or studs (where permtted):
_JM
EZ’- a) Tip tenperature up to 468°C (875°F), Carbon
=9
EE b} Tip tenperature up to 620°C (1150°F), 11-13 O
e St eel (mni nunj.
kd
‘gg c) Tip tenperature over 620°C (1150°F),
b & 18-8 Stainless Steel.
g% 5.3.2 Steel Piping Materials
{:% ASTM  latest edition
2%l 5.3.3 Steam Coils
Z 0
%5 Per ASME Power Boiler Code, Section | atest edition.
03
B
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STANDARDS FI RED HEATERS

PAGE 10 OF 2,0

5.3.4 Colums. Beans, Structural Shapes and Refractory

u§ Protected end Tube Sheets

E% Carbon Steel ASTM A36, or equivalent.

%é’ 5.3.5 Steel Plate Enclosure

EE Carbon Steel ASTM A283, grade C or equivalent.

>

%% 5.3.6 Fittings

2y

gé ' Material Pr oduct E

S ‘ . ’
4y : : CASTI NGS T FORG NGS ;
3 : { ASTM Gade | ASTM  Gade !
Y | _ N
ZE :ICarbon St eel ,: A-216 WCA or ,' A- 181 | or I}
£o : WCR :
bE | | ! |
. iCarbon 1/2 Mo} A-217 wcC-1 - A-182 Fl !
3¢ : ; :
v 1 1/4 O 1/2 1 A217  WC-6 { A182  F11 |
= | Mo | : l
PE | ! i
g2 121/4 O 1 Mal A-217 WG9 A-182  F22 :
i 5 O 1/2 Mo | A-217 -5 A182  F5 !
£ s o 1M 1 A217  c-12 A-182 P9 E
duw ! , !
42 18 O 8 NiCbh! A-351  Applic. : A-182  Applic. |
o ! : grade ! grade
2 118 O 8 NiTi! A-351  Applic. : A-182  Applic. !
gz ! grade : grade !
o _ ! - ;
'8'@ 125 O 20 Ni 1 A-351 Applic. A- 182 Applic. !
= ! grade grade |
54 .‘ :
-

5
e

i
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in both cases the
and the gas

tenperature

used exceeds

exceeds

593°C

STANDARDS FIRED HEATERS PAGE 11 OF ‘40
5.3.7 Flanges
Car bon St eel ASTM  A-181.
ASTM A-105 @Gr.I or @Gr.II.
Aloy Steel ASTM A-182 applicable grade.
5.3.8 Bolts (for high tenperature service)
Alloy Steel ASTM A93 or equivalent.
5.3.9 Tube Support Casting Bolting
ASTM A320 B8 or equivalent.
5.3.10 Nuts
Alloy Steel ASTM A194, type or equivalent.
5.3.11 Stacks and Breeching
Carbon Steel ASTM A283, grade C or equivalent.
5.3.12 Danper s
For an all-radiant heater danper naterial shall be
25-20 cr/ni alloy. a radi ant-convection heater
danper naterial shall be Stainless Steel type 321. |If

50 wt ppm Vanadi um
(L100°F), the

THIS BOCUMENT IS THT PROPERTY OF NPL, IT IS CONFIDENTIAL, AND ALL, RIGHTS RESERVED, TO THE OWNER NEITHER THE VHOLE NOR ANY PART OF THIS DBCUMENT HAY 5E
DISCLOSED TQ ANY THIRD PARTY, REPROLUCER, STORED IN ANY RETRIEVAL SYSTEH OR TRANSMITTED IN ANY FORM OR ANY MEANS WITHOUT TRE PRIOR WRITTEN CONSENT OF NP.C.

be called for in the heater

data sheets.

danper naterial shall be 50-50 Cr/Ni Nobium alloy.
5.3.13 Tube Hangers, Supports and PlLates Qher than

Refractory Lined

Al tube supports, guides, retainers, baffles and

baffle supports shall be of cast 25-12 Cr/Ni alloy

(ASTM A447, type 11).

Bel ow 648°C (1200°F) Meehanite, type (or equal)

my be used for baffle and baffle supports. Were the

fuel burned in the heater(s) contains nore than 50 wt

ppm Vanadium 50-50 Cp/Ni niobium alloy castings

(i ncluding baffl es, danpers and bolts for fastening

tube support castings) shall used where the gases

to which they are exposed exceeds 593°C (1100°F).

End tube sheets, where required, shall be as what wll.

|
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5.3.14 Setting and Refractories
W Burner blocks shall be of prefired refractory shapes
% (no castable refractory).
3 Breechings and connecting duct work shall have a
%z mnimum of 76 nmm (3") of insulating concrete or equal.
I’
§§ - Self-supporting grade nmounted stacks (if applicable):
Lfg A steel plate having a mninum thickness of 10 gage
$ shall be welded to the inside circunference of the
=, stack just below the duct inlet connection(s).
X This plate shall be sloped and provided with a 2" pipe
i connection for draining any condensate that collects
W, on the plate. This plate shall be surfaced wth a
9: mnimum thickness of 75 mm of heat resisting
;E concrete.
=¥ Qverhead flues shall be constructed of nmld steel
Ha plate 5 mm nmninum thickness and shall be lined wth
%3 75 mm insulating concrete.
=4
Eg - End of Side Walls:
az
:i_.’E Al refractory shapes shall be of high heat duty type
oF and shall conform to ASTM specification C2T.
:Z
b3 - End walls:
Ew
‘.s!% a) Setting shall consist of mnimum 150 mm of field
e applied refractory securely anchored to steel
%5 plate work. Materials and nethod of application
J3 shall be specified in the requisition.
=2
':Ef- b) The insulating concrete shall be protected (to a
2% height just above the burner blocks or access
%E doors) with 115 mm of high duty firebrick or 75 mm
EE of high tenperature castable.
Eg ~ Mscellaneous joints:
f4x %
Eg Al joints shall be packed noderately tight wth
%5 slightly noistened insulating cenent.
i i _
Ly -~ Center wall (where required):
2 . . . .
g Unless otherwise noted, bricks shall be laid up in a
..,g hi gh tenperature, air setting cenent. They shall be
" dipped into a nortar of a consistency as recomrended
2g by nmanufacturer and laid by the rub and tap nethod to
£ ensure close fitting joints.
§E Al joints are to be as thin as possible.
E 5
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