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< | GENERAL

Mz
3 [ SCOPE
gg This construction standard covers the following
8 work at site.
@5
ES 1.1.1 Inspection upon receipt of instruments and equipnent.
W &
:;E 1.1.2 Installation of all instrument specified by NPC as
i "free issue".
%5
o 1.1.3 Installation of all instrunent materials as specified
ES‘ in section 4 of this standard.
=
35 1.1.4 Supply and installation of all mscellaneous support
Y materials and other consunmable items, together wWth
o all tools and eguipment to carry out the work.
E
g 1. .5 Pre-installation testing, pressure testing of
A instrument piping/tubing, testing of instrument
2 cables and loop checking.
S
5 2 SPECIFICATIONS,  OODES  AND  STANDARDS
14

Full document details: NPCS CS-IN-011993

- NPCS Nati onal Petrochem cal
conmpany St andards.
NPCS- CS- TP- 06 Construction  Standard for
Pai nting.
- |EE The Institution of
El ectrical Engineers.
Wring Regul ati on, Fifteenth
Edition 1981.
- BS British St andar ds.
BS 5345 Part 1, 1.989 Selection, Installation and
Mai nt enance  of El ectrical
Apparatus in Potentially
Expl osi ve Atnosphere.
BS 5345 part 3, 1979 b
BS 5345 Part 5, 1983 "
! BS 5345 Part &, 1978 " .
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‘ BS 5345 Part 7, 1979 Sel ection, Installation and
o Mai ntenance  of  Hectrical
o Apparatus in Potentially
€ Expl osi ve At nosphere.
g BS 5345 .Part 8, 1980 "
3% BS 1449 Part 1, 1991 Specification for Car bon
- and Carbon Manganese Plate,
by { Sheet and Strip.
L BS 729 1986 Specification for Ht Dip
Z Galvanise Coatings on Iron
"g‘g and Steel Articles.
My - APl American Petrol eum
?t I nstitute.
23 :
.o APl 550 Parts 1 & 2 Manual on Installation of
£ Refinery Instruments and
gg Control Syst ens.
EE 2.3 Al work shall be in accordance wth national, state,
;5 local codes, laws and regulations.
E8
EE 2.4 Manufacturer's installation instructions are to be
g}g followed for each type of instrument.
g
Ge 2.5 DEFI NI TI ONS
0
g 2.5.1 NPC nmeans National Petrochemcal Conmpany or their
ij nom nated representative.
H=
..:)
m?_ Erection contractor neans organization selected to
ol carry out the instrument installation.
S
5; Engineer means organization that 1is responsible for
i detail engineering and preparation of drawing &
B docunents for erection and construction of the plant.
Zh
=]
0
24
43
]
@n..
i
e
uy
'_-J:
0w
o
E&
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¢ 3 PRE- | NSTALLATI ON
EE 3.1 The contractor shall visually inspect all items of
g equi pment  immediately upon receipt to ensure that
gg they are in conpliance wth the specification and
=5 free from defects. Any defect or deficiencies shall
@ be brought to the attention of NPC prior to the
= equi pment  being placed in stores and renedial action
B¢ agreed upon.
%
¥ 3.2 A1l test equipnent shall be approved by NPC and shall
Y have a standard of accuracy better than the
55 manufacturer's stated accuracy for the instrument(s)
e to be tested. Al test equipment shall have a valid
E*g calibration certificate from a recognized authority.

5
g1 3.3 On conpletion of each test, the stage reached in the
ﬁ; testing procedure shall be indicated by fixing to
£ each instrunent or installation a coloured |abel
we conformng to the following code:
gi - Blue Pre-Installation Tested.
§§ - Yellow : Pressure  Tested.
l'—t
g% - Green : Cables  Tested.
i
5% - Red Pre- Comm ssi oned.
i
& - Wite Test Failed (witten nessage my be
gf added giving reason for failure).
Tz
8 g This identification shall be show on all conponents
oy in the loop, thereby making all personnel aware of
é;j the current status of any installation.
2" 3.4 Were the pi-e-installation test is not specified or
Bg where circunstances prohibit the carrying out of the
25 prescribed test, the FErection Contractor shall agree
ZE‘ a test nethod with NPC

=2
?’f?ﬁ 3.5 PRE- | NSTALLATI ON  TESTI NG
gei 3.5.1 Al instrunments shall wherever possible Dbe subjected
58 to a pre-installation test and this test shall
a8 conmence as soon as practicable after the receipt of
£z the instrunent on site. The tests shall be perforned
@y in the manner described herein, any adjustnent being
ko made in acécordance Wth the nmanufacturer's
£ I nstructions.
g
g
£ 8
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is in working order.

possible design process conditions,
Nanoneters, Potentiomenters, Resi

OF THIS LOCUMENT HAY BE

€PRODUCED, STDREDR IN ANY RETRIEVAL SYSTEM DR TRANSMITTEL IN ANY FORM CR ANY MEANS WITHOUT THE PRIOR WRITTEN CONSENT OF NP.C.

utilising hydraulic, electric of
(see Qdause 6.3).

WHOLE NOR ANY PART

e

instruments before starting the

oil shall be correctly installed.

3.5.6 Al instrunents, except as noted

directions and if necessary adj
accuracies are wthin the Ilimts

handed to NPC

Wher e appl i cable, shipping stops

Note: Draining the instruments Of

3.5.8 After testing, all connections and

noi sture and dirt.

in a calibration workshop, except

after installation wusing portable
sinmul ation equipnent.

THIS DOCUMENT I8 THE PROPERTY OF MP.L. IT IS CONFIDENTIAL AND ALI RIGHTS RESERVED, TO THE OWNER NEITHER TH

DISCLOSED TO ANY THIRD PARTY, R

3.5.2 The object of pre-installation testing is to ensure
that each instrument has been supplied in accordance
with its specification, is functionally correct and

3.5.3 In general all tests shall simulate as closely as

Dead Wight Testers, Test Pressure (Gauges, etc.,

3.5.4 No tests shall be carried out on
instrunents until an adequate warmup period has
el apsed.  \Wherever possible, instruments shall be
energised for at least 24 hours prior to testing.

3.5.5 Al shipping stops shall be renoved from the
M scel | aneous conponents, e.g. charts, nercury and
calibrated in both the upscale and downscale

manuf act urer. Uon  conpletion, the results of each
test shall be recorded on the appropriate form (see
Clause 10), witnessed by NPC and the conpleted forns

3.5.7 Uoon conpletion of tests the instrunent shall be
drained, and if necessary blown through wth dry air.

testing, is essential as a

temporarily sSealed to prevent subsequent ingress of

3.6 PRE- | NSTALLATI ON TEST PROCEDURE
3.6.1 Cener al
3.6.1.1 Instrument testing should preferably be carried out

form part of an integrated system or control panel
where tests may be carried out in

by the use of
stance Bridges,

pneumatic  supplies

el ectronic

test  procedures.

herein, are to be

usted until their
stated by the

shall be replaced.

wat er used in
frost precaution.

entries shall be

wher e i nstrunents

the control rocom
test gear and/or
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gt 3.6.1.2 The instrument to be tested should be mounted in the
" correct plane on a rigid and vibration-free stand or
- structure.
'ég 3.6.1.3 Before commencing any tests, check the follow ng:
(&
Bi a) That the instrument is not damaged in any way
g'ﬂ ,e.g. danate to doors, |inkages, etc. Any such
*E damage nmust be rectified before any tests are
:ig_‘ attenpt ed.
& b) That the data plate on the instrument agrees wth
%y the information <contained on the instrument
‘é&_‘ specification sheet.
5
3%’ c) That the power source available, whether electric
g%’ or pneumatic, agrees wth that called for on the
::g% instrument specification.
o
}f d) That a suitable neans is available for simlating
i & the required process conditions and that test
¢ o gauges or neters are available wth sufficient
>:5 degree of accuracy for the tests to be performed.
iz
é@ e) That the mnufacturer's instruction Book is
EE‘ avail able.
%é 3.6.2 Enerqgy Supply Source and Signal Qutput
2K+
5o . . .
0 The following procedure is comon to all instruments
o33 requiring a power supply source and which generate a
zv signal  output.
43
el 3.6.2.1 Pneumnti c
2l
5; al  The air supply to pneunmatic instruments shall be
g clean, dry and oil free.
kS
EE b) Connect the air supply and adjust the air supply
arn regulator to the «correct setting, e.g. 1.4 bar
tg for a standard transmtter wth operating range
gg of 0.2-1.0 bar, 20 psig for an operating range of
=g 3-15 psi g.
S
£ ¢) Connect the output to a suitable test gauge via a
gg capacity chanber iapproximately 0.5 1litre
s capacity).
B E
;; d} Care nust be taken to ensure that all pneunatic
5 connections are |eak-free. If in doubt, test
g joints wth soap solution or sinlar.
32
Documents
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STANDARDS
INSTALLATION PAGE 7 OF 47
] 3.6.2.2 El ectronic
o a) Connect a suitable power supply. El ectronic
z! i nstruments shfuéd preferably be energised for
£ 24 hr prior attenpting calibration tests.
gf Correct polarity of supply shall be maintained at
EE all tines.
a1
E; k) Connect the output to a suitable test neter,
5 preferably a Digital Volt Mter, across the
g, circuit dropping resistor.
&g
7t| 3.6.3 Process Variable Source
=
EE Connect suitable signal generating source to the
-gg process connection together wth the neans of
L isolating and regulating the same, wth a suitably
#2 accurate indicator. The process variable source wll
5; depend wupon the type of signal to be sinulated and
E3 the following dauses cover typical. signal generating
¥ methods of various types of instrunents.
g
54 Note: Wen special hazardous fluids are involved
o , .0, oxygen or amonium nitrate, suitable
& safety precautions nmust be observed and the
=g test nethod agreed with the Engineer.
§§ 3.6.3.1 Pressure
%
i al A conpressed air source can wusually be used for
%E pressure range up to 7 barg {100 psig).
%5 b) Pneumatic calibrators are available wth a
:3? variety of pressure ranges but generally are not
Sy suitable for ranges below O100 nbar (60" wg).
=y
-
‘3; c} For ranges below 100 mbar, liquid filled
™ manoneters should be used with a suitable
BE precision air reducing valve.
ne
= d) For pressure ranges above 7 bar (100 psi) a
43 hydraulic dead weight tester should be used.
z 3
'f‘c‘z‘ e} Hand held pressure punps may also be wused for
B signal generation for pressure up to 1 bar.
§E These are particulary useful where testing is
o being carried out in the field, eg. for |oop
2 testing.
2%
A
a8
22
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g 3.6.3.2 Di fferential Pressure
Z
Tl
5 a) Wen testing DP transmtters, the variable
§’3§1 pressure source normal ly connected to the Hgh
Eg Pressure Connection and the Low Pressure
5O Connection nust freely vented to atnosphere.
2f
%E b} After the initial calibration test, the high and
== low pressure sides of the nmeter elenment shall be
‘sg subj ect ed, in turn, to a static pressure equal to
'ﬁ"" the maxi num expected working pressure. The
i calibration test shall then be repeated to ensure
iy that the results are wunaffected by the static
55 pressure | oadi ng.
u)
;f‘g ¢} For suitable pressure sources refer to {ause
>y 6.3.1,
25
%o 3.6. 3.3 Di aphragm Sealed |Instruments
=
‘::’LEE: For external di aphragm sealed type pressure sensors
By it is necessary to fabricate a test rig conprising a
> mating flange with pressure connection to which
‘i,ﬁ pressure sources described in dause 3.6.3.1 nay be
;Q attached.
1
[l
“g- 3.6.3.4 Tenperature
v3 s
Et—-
§8 al  Filled Systens
@
59 For calibration t her mal systems, a tenperature
"3‘_': calibration bath equipped with an agitator and a
é:k‘ certified thernmnoneter is required. Sever al types
g? are generally available, the nost common being.
Q]
e
S - Liquid Filled:
i:‘:'-t
93 0 0
LZL@ Glycol/water for ranges -40°C to t 5°C
gy
Q
25 wat er for ranges +5°C to +95°C
[
gg O | for ranges -40°C to +180°C
&l
o B . . [ °
‘f_’b'é - Fluidized Bed for ranges +50°C to +1100°C
o x
%‘3 Tenperature calibration baths are generally only
o 5 suitable for wuse in a workshop. If required for use
'é"é in the field, they nmust only be wused under cover and
“E in a non-hazardous environment.
<L
& o
5a
)
“ O
£
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E?E NATI ONAL PETROCHEM CAL  CO. | NSTRUVENT

b) Resistance Tenperature Detectors (RTDs)

« Cenerally RTDs are sinmulated by nmeans of a
resistance dacade box.

- For critical applications where full sinulation
of the operating conditions is required, a
calibration bath as detailed in Qause
3.6.3.4-a should be used.

¢) Thernocoupl es

- Thernocouple' e.m.f's are normally sinulated by
the use of a precision milli-volt signal
generating source in conjunction wth standard
calibration tables.

- For critical applications where full. simlation
of the operating conditions is required, =a
calibration bath as detailed in Cause 6.3.4-a
should be used.

3.6.3.5 Variable Area How Mters

VA Mters are wveuallv tested by nechanical neans,
i.e. the float position varied by means of a wooden
or plastic rod inserted through the bottom
connection.

RESERVED, TQ THE OWNER NEITHER THE WHOLE NOR ANY PART DF THIS DDCUMENT MAY BE
TRIEVAL SYSTEM OR TRANSMITTED IN ANY FDRM OR ANY KEANS WITHDUT THE PRICR WRITTEN CONSENT OF NP.C.

Note: Check the actual calibration required before
testing, as the mninmum graduation on a VA
Meter is usually 10% flow, whereas the full
Hansm tted output may correspond to (-100%
ow.

£

3.6.3.6 Level Displacers

External cage displacers are generally tested in situ
owing to their physical size but alternatively may be
tested in a test rig or by the suspended weight

met hod.

KPLC, IT IS CONFIDENTIAL AND ALL RIGHTS

a) In Stu Testing

Y, REPRODUCER, STORED IN ANY R

- (Check that the process conditions permit the use
of water.

- Were the ins-trument wultimate service is other
than water, check +the manufacturer's
instructions for the method of conpensating
for the SG at the operating tenperature.

THIS DOCUMENT IS THS PRDPERTY OF
DISCLOSED TQ ANY THIRD PART
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conpl etely closed.

using a water
connected via the

cont ai ner
bottom drain

D — — -—
NATI ONAL  PRTROCHEMICAL QO THSTRUMENT NPCS—-CS-IN-01
STANDARDS | NSTALLATI ON PAGE 10 orF 47

= Mke sure that the vessel isolation valves are

Wz

-

3 - Connect a graduated glass or

'ég parallel to the displacer chanber

52 bottom drain connection or

Eld

g% - Mke sure that the top of

:g is freely vented to atnosphere.

2

% ~ The level can then be varied by

oF into the chanmber. This is

z5

o 3

25

3]

g‘ﬁ b) Wight Mthod Testing
-4

£z - This nethod involves the substitution of the
% o displacer by calibration weights equal to the
[ resultant downwards force of di spl acer at
28 the required calibration points (refer to the
B2 manuf acturer's  handbook for nmethod of
A, cal cul ation).
4o

oE - This nethod is generally wused fordisplacers
CE designed for top of tank nmounting or wth extra
6% large float chanbers.
& &

53 - In order to use the "weight nethod", it is
v @ necessary to fabricate a test in the
&7 workshop and to renove the top section of the
42 instrument, containing the float arm, from the
:Q di spl acer cagi ng.
;;z“j 3.6. 3.7 Anal ysis Instruments
EZ

5‘3, Calibration checks are wusually carried out analysers
‘:&q by injecting known sanples into the sanple
Bé conditioning systems. This nmust be decided for each
:"_-“ type of analyser by reference to manuf acturer's
~d handbook or Dby consultation wth the instrunent
gg vendor and shall be agreed wth the Engineer.
o Note: Conplex analyser Systens usually require
3 specialist personnel from the analyser
g;’% manufacturer to assist in pre-calibration and
&2 commissioning, and are generally outside the
FE scope of the FErection Contractor's
uz responsibility.
g0

3 q

g4

plastic-column
via the

gauge tapping.

the displacer

inj ectin% wat er
usual Iy done by

and a hand punp
connect i on.

chanber
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3.6.4 Calibration Test

This procedure
direct reading

gauges, tenperature gauges or switches (see Oause

6.6, 6.7 and 6.

where instruments form part of a distributed system
and where factory tests have been _ _
testing procedure should be agreed wth the Engineer.

Apply maximum signal input pressure to the process
connection, close the inlet valve and disconnection
the pressure source. (Cbserve the gauge on the signal
inlet and ensure -that there is no fall-off of

pressure over a

suspected, these shall be elimnated and the test

applies to transmtting, receiving and

instruments ot her

8).

3.6.4.1 Leak Test (Pressure Systen)

3 mnute period.

repeat ed.
3.6.4.2 Calibration Test
-~ Check instrument at "zero" reading and adjust, if
necessary.

- Raise the process input signal

correspondi ng
at 0%, 25%, 7

output signal and/or scale readings

5%, 100% of the

Note: The readings nust always

signal

in a "rising" state.

- Lower the process input signal

cor respondi ng

output signal and/or scale reading at
100%, .75%, 25%, 0% of the instrument range.

Note : The readings nust always

signal

is in a "falling"

- The percentage error calculated

tests shall
limts for a

-~ Were necessary, adjustnments shall be nade
the nmanufacturer's instructions and

according to

not exceed the nmanufacturer's stated
ccuracy and hysteresis.

the tests repeated {see (ause

readi ngs nust
accuracy limt
specification.

- After the tests have been conpleted, the instrument

shall be identified with a coloured sSticker in

accordance wit

be better than or equal to the

s stated in the

h Jdause 3.3.

than lacal pressure

carried out, the

where |eaks are

and record the
i nstrument range.

be taken when the

and again record the

be taken when the
st at e.

from the above

3.8). Accuracy of

manuf acturer's

Full document details: NPCS CS-IN-011993
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3.6.5 Control | er Functi onal Test

This procedure

would not apply
which form part

field tests or

3.6.15).

followng steps

- Set integral
mninum tinme

DR TRANSMITTED IN ANY FORM OR ANY MFANS WITHOUT THE PRIDOR WRITTEN CONSENT OF NP.C.

- The controller
0.6 kg/cm? or

ENTIAL AND ALL RIGHFS RESERVED, TO THE DWNER NEITHER THE WHILE NOR ANY PART OF THIS DOCUMENT HAY B¢

scale).

observing the

PRODUCED, STDRED IN ANY RETRIEVAL SYSTEM

£

A ways allow

correctly,

setting from
movement, the

THIS DOCUMENT IS THE PROPERTY OF NPL, IT IS CONFID

DISCLOSED TQ ANY THIRD PARTY, R
B

controllers, either

an
systens would nornally be

speci al  agreenent

3.6.5.1 Recei ver Controllers

t he
should then be

- Pace controller
output for increasing input).

- Set proportional

- Adjust the set-point
aut o/ manual transfer

out put

- Move the set-point

should continuously
and the deviation

setting to permt

Wth the controller
descri bed above, nove t
mninum to
output or null
remai n stationary.

applicable to
field or
m Cr opr ocessor

(A osed- Loop

Receiver controllers, either pneumatic
shall be tested by the
entails connecting t ( _
process input connection via, in
pneumatic instruments,
0.5 1litre, to give

the controller

a capacity

action in "reverse" (decreasing

band to a Ilow value.

derivative actions
val ues.

- Check that the setting of any
full scale pointer

novenent .

to 50% of
switch to

upscale and downscale whil st
output neter. The output neter
track {follow)
pointer should always read null.
{say 3 mnutes) at each set-point

the controller

conventional analogue

mounted,, and

type controllers
integrated system Such
calibrated and any
adj ustments would be subject to

with the Engineer

panel

factory

{see ({ause

Met hod)

cl osed-1 oop net hod. This
output to the
case of
chanber, e.g.
system stability. The
per f or ned.

(if fitted) to

scale and set the
"Aut 0".

should be
12 ma, or if there
scale, it should be at null balance point (centre

is a deviation

the set point

set-ﬁoi nt and output at 50% as
e Proportional band

During this

bal ance pointer shoul d

naxi num

or electronic,

stops allow

50%, i.e

bal ance

Full document details: NPCS CS-IN-011993
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