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This standard describes the general characteristic
for design and installation
in petrochemical plants.
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The following abbreviation and terms are used
this engineering standard:

Tracing and Calculastion List,
Piping and Instrument Diagram.
Isometric Drawing.

Piping Plan Draving.
Electrical Surface Heating.
Heat-{fracing Panel.

Junction Bou.

Pipeline Schedule,
ireaker.,

Miniature Circuit
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Sl il A complete electrical heating svstem shall be
%E provided for ftemperature maintenance or to prevent
f freezing for the services specified in the P&IDS’.

=3

rre

1.2 The design shall be based on continuous and reliable
service, safety to personpel and eguipment, ease of
maintenance and interchsangeability of equipment. As
far as possible, the design shall be standardized on
ohe cable output rating.

T CF THIS Lk
PIINR WRITTEM

P

T
i
25 1,3 Consideration shall be given but not limited to
0 environmental conditicns, pipe material, pipe size
35 and length, fitting, type and thickness of
ﬁg insulation, lowest ambient design temperature, fluid
S flow conditiens, type of control required such as
i thermistors, thermostats and area classification.
<
Qo
Eg 1,4 Electric tracing used underzround shall be designed
g to allow maintenance without any requirement for
5; excavation.
5
?i b.5 As far_as practical, the cocantrol eguipmen? shall be
= L located in non-hazardous arces or in the least
=y hazardous arezas,
[= s
i
%ﬂ .8 Distribution panels, junctiocn boxes and installaﬁion
o materials shall be standardize as much as possible.
e
Eg b7 Maximum circuit length shal!’l be limited to
af manufacturer’s recommendat o,
i
;Q .8 Consideration shall be given fo high heat loss areas
“ L at pump bases, supports, manholes, and additional

o

heat~-tracing shall be provided as required.
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i NATIONAL PETROCHEMICAL CO.
3@%@3 STANDARDS
L

5 TEMPERATURE éONTROLS

v

)

0] _ . . - N
wql 5.1 For freeze protecticn, ambicnt sensiung thermostats
0 1 . I s . ) . ) .
e may be utilized to switch on groups cof heating
e circuits. All ambient serzing thermeostats shall be
gg exposed to the same envircnsental conditions as the
59 pipe or vessel begin clectirically traced.
0 G
s o
adl 5.2 in classified areas, the sheath temperature shall not
.—I‘ p - A 1 . S 4 -
F: be higher than 80% of the ignition temperature of the
55 vapour present as what will be indicated on the
Ef hazardous area classilicaticon drawings and detailed
Aé in the regquisition. VWhere the sheath temperature cabp
> . . 0 . < . -

5 exceed this 80% figure, individual plpe sensing

b
T

1
A

o X thermostats shall be uzmed For freeze protectilon.
o
]

5.l An individual thermositat o111 be used for each
heating circuit provided Tov mainltaining a process
temperature and for over lLemperature protection.

i3

e

R ORZITHIR THS vaoLe »
ANY

o The number and locatiocn of the thermostats shall be
: selected to ensure that the heating requirements of
g all piping equipment involved will be maintained

e under all process conditions.

oL

;5 5.4 Overlimit thermostats shall be used with all constant

=3 wattage heaters.

o=

g% 5.5 All thermostats shall be factory calibrated,

éﬁ non-indicating type, eguipped with internally

v o adjustable set-point contact for every circuilt.

@i

gal 5.6 Thermostats shall not be loaded to more than 75% of

@ their nomnal current rating, Where this rating is

K exceeded, the circuit shall be controlled via a

e suitably rated contactor.

Cn

g; 5.7 When constant wattage healers are used separately

&< controlled heating circults shall be provided for

Ef closed by-passes and dead end flow.

o)

QE 5.8 A heating circuit shall not extend more than 30 cm

e {1 ft) bevond the point where two pipes join such

b as optional flow/non-flow paths may cccur. IN such

g cases, separate thermostats shall be used.
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u&@ﬂﬁé

(4] POWER DISTRIBUTION

§

‘.
B

Sllg . 1 From the motor control center (MCC) in the
e
T substation, feeder shall be provided to a local pancl
ig in the field for heat-tracing purposes,.

a}
O . o . . .
2u6 ., 2 The panrel shall compriss with & maln lncomin

= E P
iy isclator switch and outgoing ways which will
“i generally consist of a number of circuilt breakers to
L. ) B . ) . .
i g be selected to protect Lhe outdoing circuils.

E
6.3 The cutgoing circults may be single phase or three
o -
z b phase plus neutral. In case of single phase
52 circuits, thev shall be equally loaded over the three
=5 phascs,
L)
5 7
iR . . . . .
UG, 4 The panel outgoineg circulits shall be provided with

1%

(D) - . B - . .
g current monitoring relay and indication lamp.
w The panel shall be equipped with a sun/rain canopy.

P
=L

6.5 When the panel designed for freeze protection only,
it shall be provided with a main four pele isolator
switch and a thermostatically controlled contactor

of incoming.

OWHIR |

M LR TRANSHITTED IN ANY FORY £2 ANy M

6.6 When the panel designed for process heating and
freeze protection togetiher, 1t shall be provided

with split bus section, couples by a thermostatically
controlled contactor (sce {igure 15.1}.

ISERVED, TO TH

6.7 The contactor operation shall be monitored by means
of auxiliaryv contacts of contactor and thermostats.
Following shall be controllad:

RIGH
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4
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R

al Temperature above §6"C : cocntactor open.

3T

) Temperature below 5°C : conlbacter closed.

TUFIT
1N

STORED

5.8 The panel shall preferably be located in a
nonclassified area, 1if posgible,
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Pt
7 INSTALLATION
w 7.l The installation of oll loslers and asscociated
. equipment and contreols shoil be in accordance with
3 NPCS-SD~EL-79 to NPCS-5D-0£L-86, this engineering
? standard and vendor’s instructions,
A
E- T.2 All heaters shall be fixed to ensure a good and
@ permanent contact with the surface te be heated over
£ entire hot length.
In
v
- 7.3 Heating cables shall be spiralled or installed on the
ﬁé lower porticn of the »nipe.
E: If installed on the lower woriticn, it shail be more
o than 60 degrees from the horizontal centerline to
? ad 4 s 4=
EX allow for the best heat transfer upward from the
gf tracer and to utilize the pipe for mechanical
£ protection.
b -
;; T.od Self-limiting heating cabieg shall be cut-to length.
1) t
= : . . .
Wi 7.5 Heating circuits shall not be installed until all
ﬁ: pipes and eguipment have met all required tests.
5 ,
35 7.6 fxternal thermal insulation shall be applied without
&g delay after cables have been preoperly installed to
Q- 1 : e - -
g2 prevent cable damage.
5 b
=
&2 7.7 All entry and exit points for power, controls and
G thermostat capillaries should be enclosed in seamless
i tubes and shall be located 80 degree or more below
g the horizontal centerline teo avold water entry into
2 thermnal insulation, The onrtiry and exit points shall
%E be sealed with suitable epoxy compound.
at Vendor’'s standard cable entries may be used instead
S nf seamless tubes, However, this 1s subject to
H -
#5 client’s approval.
%d All duncltion boxes mounted direct to heat-traced
e pipes shall be lecated undorneath pipes to avoid
éﬁ water entry into thermal insulation.
C
v b
- 5
E 7.8 Cables shall be formed and bent to coanform to flanges
qg and fittings, except that type MI cable must noi be
%g bent on less than six tines cable diameters.
I B
3 L
i - S
g 7.9 Heaters and controls shall be carefully located and
ﬁE meticulously installed to preciude subsequent damage
E; coincident with normal ovrerations and maintenance.
o
o
g
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b
.10 Overlapping cor touching of constant wattage output

E heaters 1s not allowed. Where heaters run close
mf together, special retaining flglngs shall be'used to
—_— prevent the heaters from touching. Overlapping of
{E elf-regulating heaters shall be avoided as much as
= possibie.
lég 3
%Q T.11 Heating tape flxed to pumps, valves, flange;, ete.,
gé shail allow easy removal of the eguipment without
;; damaging the tape. To obltain good contact between
BE heater and heated surface, additional metal tape or
Q; foil can be used. Addilional Pixing straps Sha}i
v be provided on both sides of the fitting to aveid
%% loosening of the heater from the associat?d pipes.
gé Special measures shall be taken to prevent damage to
Qi the heaters from sharp edges or rough surfaces.
o=
§§ 7.12 The elements of a circuit such as thermostats,
LE connection_bQKQS anq heateyﬁ gshall be provided with
& e permanent labels which %bﬂ{L consistently indicated
g the number of the cireuli Lo which the glements are
R cannected.
ﬁ; The labels shall be {ixed cu a nen-removable part;_
5x for heaters the labels shall be fixed on the sheating
;i of the associated pipe lines or equipment,
- L
EE 7013 Signs shall be permanently fixed to the outside of
=5y the finished exfernal thermal insulation for
5 vigibility from ground level, The sign shall read
G "Electric Traced" and shall be spaced at a maximum of

b 6§ m and at any change of direction.
=
R
o 7,14 Thermostat sensing bulbs, when installed on pipe,
ﬁ§ shall be placed approximately 60 degree from the
T heating cable, Capillary runs outside of thermal
*Q insulation shall have mechanical protection, such as
ﬁ; conduit or approved armered tubing.
T
?3 7.15 Thermostat sensing bulbs in precess maintenance
5@ service shall be located in the vicinity of the
gg downstream end of the plps being centrelled,
= 5]
qg 7.16 Mineral insulated heater <ables should not used on
9§ plastic piping when the twe are in direct contact.
bﬁ When heating tapes are usod, they shall be of the
= foil type constructicn of ~wlf—1imit1ng tvpe so as to
W give the greatest possibls area for heat transfer.
E; Prior to the installation of the electric heating
b = tapes on the plastic pipes, an Aluminium foil of
E; 0.5 mm thickness and of minjmum width egual to twice
L that of the heating tapes shall be wrapped on the
QE plastic pipes to assist heat transfer and to detect
gg earth-leakage fault.
[ W)
0 0
= DoTumemS ——
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& | NSULATI ON
3
G
;58.1 External thermal insulation shall be in accordance
iﬁ with NPCS-ES-TP-02.
0 &
558.2 Insulation material shazll bLe Calcium Silicate or
BE other approved type which does not contain chemicals
%E or materials that will corrode heaters and/or pipes.
e
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HEATING EQUI PMENT

For winterizing and compensation heating, the
following heater types can be used in order of
preference:

a) Self-regulating heaters.

) Constant wattage parallel heaters.

a} Mineral insulation heaters.

For internal heating of metallic tanks, electric

heating "pads’" or "blankets” may be considered, based
on Lechnical/economical critaria.

THIS DOCU-ENT IS
LISCLOSED TQ ANY TH

nA_Al lmen%s L
EOGU

Document Sharing Hub

Full document details: NPCS ES-EL-03 1993


http://www.avadocuments.com/doc/npcs-es-el-03-1993
http://www.avadocuments.com/doc/npcs-es-el-03-1993

t
; . : | NPCS—-ES —FL —-03
m NATIONAL PETROCHIEMICAL CO. ELECTRICAL UEAT
STANDARDS
6}’4*‘ STANDARDS TRACING DESIGN PACE 9 OF 43
L{ TRACO NG OF | NSTRUMENTS
hll
. | LO. 1 Heating of instruments shal! be done by seif-limiting
i heating codes.
t
&
{;f 10.2 Heating of in-line instruments shall be done by neans
= of the heating cables applied for the pipe where the
4 instrument is nmounted cn, Ji the pipeline, where the
= instrument is nounted on, is not traced, a heating
b cable is to be selected for both instrument and
5 instrument pressure piping iy accordance with
o Clause 12.1.
‘:EI
e | L0 Heating of Jlevel gauges and «isplacer type
f,f instruments shall be done by means of self-limting
o' cables. Selection of ESH device shall be done as
51 outlined in section 13.
l:lf (0.4 Heating of transmtters shail be done by means of the
;'52 heating cable applied for 1l pressure piping. The
L't additional cable length recuired for the
oy transmtter shall be included in the length of the
N instrument pressure piping. Selection of ESH device
I shall be done as outlined in section 13.
£
2
=i
N
&7
e
i &
“allt DETAIL DESIGN PROQCEDURE
= i
G
“:b
i For design of electrical heat-tracing, follow the
o below steps:
it
,5’; a) Determine heat |osses as per section 12.
el
A , .
fe b) Select ESH device as per section 13.
i
wE c) Determine the required length for tracing of each
t:{— equipment as per section {4,
o=
2 d) Design electrical c¢ircuit and protection as per
Gl section 15.
£
td (¥
G
2
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12 HEAT  LGSS ~ DETERM NATI ON
:
e
02,1 PIPING  SYSTEMS
X
b
G211 Pipe Heat Loss
A Pipe heat loss is determined Dy conduction through
2 the [insulation layer. Conduction losses are
- primarily dependent on the insulation, thermnal
o g conductivity and overall dianeter. The driving force
% for conduction heat transfer is the tenperature
B £ difference between the inner and outer surfaces of
is the insulation formula 12 . 1
r.;g-
o7 Tp - Ta
Eé? Qconduction = @ mwm=m————— (W/m) (12.1)
>k Ln{ dz/d: }
¥efoooooo ==
o 2% Pi * K
g
b \lher e
£ -
3z Qconduction = Conductive heat loss (Wn)
= Tp 3 Pipe tenperature (°C)
=i Ta = Mnimm ambient air tenperature ( "O
=3 dz = Dianmeter over insulation (m}
07 d1 = Daneter under insulation (m)
& i Ln = Natural logarithm function
Qgg Pi = 3.1415
o K = Insulation mean thermal  conductivity
ro [W/m."¢C)
mVJ
Ak The thermal conductivity is = function of the nean
a insulation tenperature, (Tp t Ta)}/2. Values for
Ehy thermal conductivity shall be consistent wth the
:fg_ American Society of Testing Materials {ASTM) or
5 British Standard (BS) published dat a.
o
‘?ig Not e: Formula 12.1 c¢onsiders an unit length of
9 pi pe {m}. Qconducc¢ioOn IS thus expressed in
= el W/m.
i
24 The heat |oss safety factor shall then be applied to
Sh increase the heat loss its a gsneral engineering
z o practice. The safety factor shall be 20%
L
oF
E
-
G
g
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