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GENERAL

SCOPE

T h i s  s t a n d a r d  c o v e r s  t h e  m i n i m u m  r e q u i r e m e n t s  f o r
t h e r m a l  a n d  mecha,nicnl.  d e s i g n  K g u a r a n t e e !  m a t e r i a l s ,
f a b r i c a t i o n ,  worlrnian~shi.p,  i n s p e c t i o n ,  t e s t i n g ,  pac,liing
a n d  s u p p l y  o f  a i r  c o o l e d  heat  eschnngers.

T h e  i n t e n t  o f  th~is s~L,zndnrd  i s  t o  suppl.ement,  a m e n d  or
l i m i t  t h e  re:fecence c o d e s  a n d  s t a n d a r d s  m e n t i o n e d  b e l o w .

N o  v a r i a t i o n s  f r o m  t h e  matecini/purchase  requisi~tion,
d a t a  she&s  a n d  .this s t a n d a r d  a r e  permi.tted, u n l e s s
a p p r o v e d  i.n w:ci.t,i.ng  b y  p u r c h a s e r .

I n  c a s e  o f  a n y  c o n f l i c t  b e t w e e n  t h e  v a r i o u s  s t a n d a r d s
and  codes , ~the m a t t e r  s h a l l  h e  r e f e r r e d  t o  p u r c h a s e r
f o r  c l a r i f i c a t i o n s  a n d  t h e  clari~fications p r o v i d e d  b y
purch,aser  shall b e  fi.nill a n d  b i n d i n g  o n  v e n d o r .

T h e  c,ompl.iance wi,l:li t h i s  s t a n d a r d  a n d  a c c o m p a n y i n g  data
d o e s  n o t  relieve .the v e n d o r  f r o m  h i s  o w n
responsibilit,i~es  a n d  guarantees9 n o r  f r o m  a n y  f u r t h e r
cont;ract:  obligati.ons.

- ASTM S p e c i f i c a t i o n s .

- ASME Roi.l.er  a n d  p r e s s u r e  V e s s e l  C o d e  Secti.on
‘VT  I I I , Divisi~on  1, U n f i r e d  F~tissurc
Vessc?l.s.

- AWS-ASME Specifi~catj~ons  E.ar W e l d i n g  Electrods,
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- ANSI American National Standards Institute
Inc., B lF.5, s.teel pipe Flanses and
Flanged fittings and B 16.11, Forged
Steel Fi~ttings, socket Welding and
threaded * (Latest Edi..tions  Approved by
ASME  ) .

- Material supplied by fabricator shal.l be inspected in
accordance with relevant provision of ASME Boiler &
Pressure Vessel Code Sec. II.

- ANSI 0.31.3 Petrnl~eum  refinery pipi~ng,  latest
edi~tion.

- AISC Latest edi.~tion for structural steel .

1

1 . 1

I. . 2

1.3

l.‘l

DESIGN

GENERAL REQUIREMENTS

Materials are specified in the purchase specification in
general terms. Required~ materl,als  shall conform, or k&z
equal,  to the ASME Specifications given in API-661.
Cast iron shall  nwt he used.

,Designec of esch;mgrr unit shall. be responsible for
furnj~shing  equipment thn~t  is free of over stressing
for any loading wjthiki  the speciPi.ed  maximum loading.

We suppli.er shall obta,i.n  the necessary approvals and
have the required testing carried out bp the inspection
authorities, i f any.
Air cooled heat exchangers shall be desisned and made in
accordance with references (Latest editions) as
specified in Clause 1.2.
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2.1.5 In general, tube to tubesheet joints shall be expanded .
All tubesheet holes and the grooving in them shall
conform to API-661 and the following supplements.
Grooves shall be square edged and concentric.When  heat
treatment of tubesheet is required, final tube hole
sizing shall be attained by reaming after heat
treatment.

2.1.6 The tube-to-tubesheet joint shall be welded, if one or
'more of the following apply:

a ) The design temperature is <-10-C  or >3OO"C

b) The design pressure exceeds 30 (Iig/cm*]g

Cl Where the high reliability of the joint is required,
because of lethal substance, Product quality,
hazards of inter -mixing, etc.

d) When asked for in equipment data sheet.

2.1.7 When welding of tube to ~tubesheet  is required, after
wel.ding, the tubes shall be light expanded into the tube
holes. The light expansion shall imply minimum 5% tube
thinning.The  procedure and details of welding shall bc
submitted to the purchaser for approval .

2.1.8 Tubes shall be expanded into the tubesheet for a length
equal to four tube outside  diameters or the tubesheet
thickness minus 3mm, whichever is smaller. In addition
for tubcshee%s  with thickness in excess of four tube
diameters, expand one diame.tcr  a.t the air si.de face 0.f
the tube sheet minus 3mm . In no case shall the expanded
portion extend beyond the air side face of the
tubesheet. The expanding procedure shall provide
substantially uniform expansion throughout the expanded
portion of the tube wthout  a sharp transition to the
unexpanded portion.

2.1.9 For those combinations of tube and tubesheet materials
and size of tubes for which torque values for optimum
values and expansion procedure of tubes in tubesheet have
not been established by vendor to the satisfaction of the
inspection authority, vendor will  carry out mock-up tests
for establishing the expansion procedure including
optimum torque values.

2.1.10 Tube sheets, for economic or other justificable  reason,
may be clad and faced type.
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2.2 CONNECTION ON NOZZLES

2.2.1 Provide one 1 l/2" flanged connection and one 3/4",
6000 lb coupling in all main nozzles of exchangers
nominal size 4" and above, and one 3/4",  6000 lb
coupling on nozzles size 2" NB to below 4" NB.

2.2.2 For connections size 3" NB and smaller, minimum 300 lb
class rating flanges shall be used.

2.2.3 'Slip  on flanges are not permitted.

2.2.4 Integral reinforced nozzles are required to be provided.

2.3 SPECIAL APPLICATIONS

Sour Gas, Caustic Service:
The sour gas service is defined as a service in which
the process stream contains water saturated with H?.S  at
a partial pressure in excess of 0.01 (lig/cm*)g. For
such services, the followins  requirements shall also
apply:

a) C.S. material shall be killed steel manufactured to
fine grain practice.

b) Maximum Brine11  Hardness number applied to base
metal and heat affected zone shall be as follows:

- Carbon Steel (PI1 200 RHN
- Carbon-M0 (,P3) 225 BHN
- Low-Allop  Steels (P4,P5,P6)  225 BHN

The hardness shall. be ensured in weld  procedure and a

random check by portable machine such as Telebrineller
may be used for verification.

cl Ally  pressure parts shall be pos.t-we1.d  heat-treated.

d) A71 pressure crtnini.ng welds shall be 100% x-rayed.
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4 DESIGN & DRAWTNG APPROVAL
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ql Name plate location and details.

r) Tolerances.

s) Code certification and  stamping requirements as

t) Any  other information or instructions to ensure
compliance of shop procedures riith code requirements
and these specifications along with the addenda.

U) Purchaser's order number nncl  fabricator's shop order
number, clien~t's  name, l~ocati,on  of plan.t,  item number
etc.

The supplier shall  not proceed with the fabrication of
the equipments, unless the design  and drawings are
approved by purchaser.

DEVIATIONS

In general no deviations from NPC Standards and
specifications shall. be permi.tted. This does not
precl.ude  possible innovations or improvements on the
part of the  supplier, based  on avai.lable  facilities.
Such devia.tions  mus.t be clearly pointed out as R
separate paragraph entitled vDEVIATIONS"  in the
supplier's documents, so as to avoid any confusion to
clarj.fp  the points in mini.mum  possibSe  time. It shall
be taken for guranteed  that except  for the deviations
pointed out under .I:.he "DEVIATIONS" paragraph  all.  other
technical requirements shall be adhered to, by the
supplier. No d,evi~a.tion slhnll~  bi: incorporated, unless it
has been approved i~i wri~ting  by purchaser. 1% is in
supplier's orin  i.nterest to Set;  the written approval of
purchaser for  al~l. devl.ations  before accepti.no;  the
Purchase order. No deviations shall be entertained or
approved af.tcr  the  order has been  accrp~ted  by the
suppI.ier  .
Delay  in supplg  of the equipment, on account of such
deviations being not enterl:ai.ned  or approved by
purchaser shall  be contractor's li.nbili,ty-.
In c:xse ~there  are  no dcv,iatj~ons required by the suppli.er
quotation under -I:he "DEVIATIONS" paragraph shall read as
"EQUIPMENTS SHALL BE SUPPLIED AS PER PURCHASER'S
SPECIFICATIONS, CODES, ETC., IN ALL RESPECTS". It shall
be presumed that supplier has understood very  clearly
the purchase requirements and  shall. fully comply with
t,t1em,
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