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1 GENERAL
13}
E
L)
= 1.1 SCOPE
iz
£ 9 1.1.1 The purpose of this standard is to define qualitatively
%?_» the general requirenents for instruments, protective
au devices and control system
EE 1.1.2 This standard determnes the mninum requirenent for the
59 instrumentation design according to the best engineering
e practices.
£
Zy 1.1.3 For units of neasurement refer to NPCSES G\-03.
I 2
| B STANDARDS  AND  OCDES
-4
2*‘: 1.2.1 Al instrunents  design, equipment and installation shal
S ¥y conform to the latest edition of the follow ngs
e standards:
EU
§§ | SA Standards and Practices for Instrumentation of
N Instrumentation Society of America.
<%
N AP Rel evant Instrumentation and Standards of Americar
=3 Petrol eum Institute.
[z
- i
@‘5 | EC International Hectric GCode for Area
gé Classification.
E; NEMA National Electrical Manufacturers Association Code
37 of  Enclosure.
‘-~§J ASME Anerican Society of Meechanical Engineers Codes.
EE ANSI  American MNational Standards Institution, Codes for
B Leakage through Control Valves and |nstrunent
;g.__‘f Connecti ons.
g BS British Standards.
“a
= DIN  German Standards.
45
28 NFPA National Fire Protection Association.
£y AGA  Amrican Gas  Association.
g%
&0 1.2.2 The following design docunents are applicable for
?_.3:;_‘ i nstrument ati on
/'ﬂ% General  ISA is applied wunless otherwise specified.
2
E5L
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u Design, materials and workmanship shall be in accordance
& with the applicable codes and standards as listed below
1 (latest edition)
b
o Process  piping
é—; ANS|  B31.3 Petroleum Refinery  Piping.
§ ANSI B16.5 Steel Pipe Fanges, FHanged Valves and
b Fittings.
'-‘Eu ANSI  B2.1 Pipe Threads.
% ASME Boiler and Pressure \Vessel Codes, sections
G and VI,
u:‘-
g3 ANSI  BLI Bolt  Thread.
4
ks Relief  valves
Ex
28 ASME Unfired Pressure Vessel Code, section MII
b division 1.
52
Yo AP Standard 2000, Quide for Tank Venting.
i
"3 APl RP520 Parts | and Il for Design and Installation
5?5" of pressure Relieving System
u.;—
o2 APl 'RP526 Flanged Steel Safety Relief Valves.
“u}
| : : :
ga APl RP527 Commercial Seat Tightness of Safety Relief
8K Valves with Mtal to metal Seats.
By
;;;f Thernocouples and  thermocouple extension wre
e
Bz ANS MC96. 1.
b= .
t'é Resi st ance bul bes
iz DI N 43760
zE |
%5 El ectri cal
s | SA RP12.1 through RP12.6 and |EC anong
= = others.
zZo IS0 R228/1 Pipe Thread(Electric Connection).
5a
2%’ |EC 79 B ectrical Apparatus for Explosive Gas
Eg At nospher e.
Documents
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d |EC 144 Degree of Protection by Enclosure.
o
Yo |EC 529 Qassification of Degrees of Protection
E; Provided by Enclosures.
&
gg Mat eri al
Sp ASTM specification, section II.
Z5
" Wl di ng
.
;‘;E-_y ASME Boiler and Pressure Vessel Code, section
;g I X, latest edition.
£
"g‘§. ANS|  B31.3 For Process pi ping.
UM
g% AWS Standard AW DI.0 for Structural Steel.
Hx
Ll
f:.jg Qifice plate
e
2 ISA RP3.2
B2 AGA (Arerican Gas Association) Gas  Measurenent
Za Commttee Report Neo.3, Qifice Mtering of
ok Natural Gas.
X
§§ BS 1042 Conical Entrance and Quarter Gdrcle
G Qifice Plates.
&('J
gg SO 5167 Measurement of Fluid Fl ow by Means of
55 Oifice Pates and Nozzles.
43
¥
5 Control valves
2
%i ISA S75.1 Control Valve Sizing Eguation.
E]
58 ISA S 75-03/04 Uniform Face to Face Dinensions for
s Flanged dobe-Style Control  Valve Bodies
E and Flangel ess Val ves.
ol
26 .
' & Instrunent  piping material
13 ANS|  B31.3
ﬁu_
o &
EE
g
'_-1‘.
5e
28
3
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1.3 | NSTRUMENTS SYMBOLES
By The nethod for representing instrunment equipnent on
v piping and instrunent flow diagrams and utility flow
o sheets shall,in general,be in accordance with
%é ISA S-5.1,"Instrumentation Symboles and identification",
8= ISA S5.2 for "Binary Logic Signal" and ISA S$5.3 for
= "Qaphic Synbols for Distributed Control/Shared D splay
zs Instrument,logic and Conputer Systen.
EE 1.4 GENERAL DESI GN
Y
= 1.4.1 In general, all renote instruments and control functions
;E shall be 4 MA to 20 MA DC and of the 2-wre.
gE
%E 1.4.,2 Local control loops shall be pneumatic 0.2-1.0 barg.
2
:_g,k_ 1.4.3 Instrumentation for the nachinery packages, wutility and
;¢ off-site wunits shall be of the same types and
L & manufacturers as for the process control instruments,
{»;,3 except for the area classification requirenents.
™
E’f; 1.4.4 Al equipnent shall be furnished wth all necessary
Bz weather and antifreeze protection to prevent damage due
2a to climate or from the plant atnmosphere. As a nininum
ok all outdoor enclosures shall be weatherproof I[P 55 ‘
s G according to IEC 144.
EF: IP 54 should be approved by NPC
& o
7l 1.4.5 All electronic transmtters to be provided with an
EE integrally mounted 50 nm dial output gauge.
o5
g « 010 square root for flow
g
¢§ - 0100 linear for all others.
!
Ty,
:_3“?2 For flow control applications the gauge shall be |located
£ to be visible from the control valve by-pass.
agl 1.4.6 Instrumentation for the plant shall be sufficient in
Eel every respect to provide adequate control and safety
4l during all phases of operation.
e, 8
=8 . .
i 1.4.7 Furnaces and Dboilers, whether wused for start-up services
r e or otherwise, shall be provided wth approved flane
ot managenment systens.
En.
1‘3% 1.4.8 Al control systens shall be designed for fail-safe
f; operation of the plant,as determned by NPC and/or
ok liscensor.
gr
E&
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L 4.9 Al  safety and relief valves, control valves and orifice

meters shall be adequately sized in order to enable the
instrunents to cope wth both nornmal operation conditions
and the conditions existing during start-up, shut-down or
perm ssible overcapacity operation.

NP.C,

-
r

1.4.10 Al control valves shall be provided with block and by-pass
val ves.

1.4.11 Varying Conditions

provision should be made for the neasurenent of static
pressure and tenperature in the system downstream of the
flow elenents on installation for the metering of gases,
where the pressure and tenperature are not constant.

1.4.12 Contacts of the swtches shall generally be, nornally
cl osed.
1.4.13 Solenoid valves in instrunent air service shall be such

that their deenergization nake safe position.

1.4.14 A noninterruptible electrical power system shall be
furnished to provide a mninum of 1/2 hr of operation of
critical instrunentation in the event of loss of plant
power .

1.4,15 Al recorder chart drives shall be electric. For |ocal
recorders wth no electric power accessibility, a weekly
hand wind chart drive shall be used. Chart drive speed
shall be approximately 25 mm per hr, wth three to four
hours recording visible.

ESERVED, TO THZ OWNER NEITHER THE VHOLE NOR ANY PART OF THIS DOCUMENT MAY 38

1.5 INTS G  MEASUREMENT

1.5.1 Tenperature instruments shall have linear scales,
calibrated in direct reading degrees centigrade {°c) and
charts calibrated correspondingly. ‘

RED IN ANY RETRIEVAL SYSTEM DR TRANSMITTED IN ANY FORH DR ANY HoANS VITHOUT THE PRIOR WRITTEM CONSENT O

1.5.2 Pressure instrunents shall have linear scales, calibrated

RPL, IT IS CONFIBENTIAL AND ALL RIGHTS

Q

Z in "bar" and charts calibrated correspondingly.

g Dfferential pressure instrument ranges to be in

2 m|libar.

£

c“éh..ﬁ.?J Vacuum instrunents shall have scales calibrated in
mllibar {mbar) absolute and charts calibrated O 100
l'inear.

L.5.4 Standard conditions for oil and gas nmeasurenent (pressure

and tenperature) are established as 15°C and 1.01325 bar.

1.5.5 Flow instrunents shall have <charts and scales «calibrated
010 square root.

THIS DICUMENT IS THE PROPERTY ©F
DISCLOSED TO ANY THIRD PARTY,
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1.5.6 Qher process variable units are as listed in the

table 1.1.
TABLE 1.1

z " PROCESS VARABLE ' UNTS OF MEASUREMENT
= {
g | FLOW : ,
8 ! Steam’ kg/h :
9 ! Vapor smd/h at 15" C ;
& : Li qui d m? /h :
L. | !
= 'process |evel 0O 100 percent i
£ 1
z i Tank |evel Meters and decinmal neters '
. (i.e. maxinum 99.999 m) :
g ! '
_%.{ ; Length mm
Y Viscosity :
| . ! !
g Densi ty kg/m? at 15 C !
%, Conductivity 5 S/m
zi i !
5 (electrical) !
h“ 0 :
3 Viei ght t " Kg,Ton |
R : )
@t Concenteration i\ %,PPM,PPB i
&t }
ﬁf Power kW 1
o i t
8!
2i| 1.6 SCALES
i
ol | 1.6.1 Scales of neasurenents shall be as follows:
E
E’z Recei ver |ocal Scale/Chart scale
. o
i Fl ow-11 quid 0100 1tin./ O10 sq.rt.
gt
9l FI ow gas 0100 lin./ O10 sq.rt.
ol
;53 FI ow st eam 0100 1in./ O10 sq.rt.
Gt Pressure G100 1lin./ Drect
S
o)
%F Low press. or vac. 0100 1in./ Drect
'E”E'E Tenperature 0100 1in.,/ Direct
3 Level - Per cent age 0100 1in./ Direct
LS
g& NOTE :  oteCombinations O100 linear and O 10 square
s root charts may also be used where applicable.
EE

Full document details: NPCS ES-IN-011993

Documents

Document Sharing Hub


http://www.avadocuments.com/doc/npcs-es-in-01-1993
http://www.avadocuments.com/doc/npcs-es-in-01-1993

N { NPCS—~ES-IN -01 0
NATIONAL  PETROCHEM CAL QO e
STANDARDS INSTRUMENTATION
PAGE 10 OF 104
1.6.2 Scales of field nounted receiver gauges shall be
i 010 square root or O100 linear and the scale factor
b shall be witten on the scale plate.
5 1.7 MEASUR NG RANGES CF | NSTRUMENTS
08
57 1.7.1 Dfferential Pressure Plow Mters
;E al Normal flow rate shall normally fall between 40%
e and 80% of full scale, provided that anticipated
cy mninum and maxinum flow rates wll be between 15%
%y and 95% of full scale.
3% b) Measuring ranges satisfying the preceding
g subsection shall be selected from the followng
y standard ranges
i
3 0 - 10 x 107
o & 0 12 x 104 ¥
" 0 - 15 x 10
=i 0 - 18 x 10" *
W 0 - 20 x 10
. 0 ~ 25 x 10"
Yo 0 30 x 1Qn
oF 0 - 35 x 10" %
SE 0 - 40 x 10"
vz 0 - 45 x 10" ¥
G 0 -~ 50 x 104
g 0 = 55 x 104 ¥
v 0 - GO x 10M
gf{’; 0 - 70 x 10M
e 0 -~ 80 x 101
= 0 - 90 x 10u ¥
:E Notes
::; - M nmeans exponents and it wll be integer.
5-5 - Masuring ranges marked wth asterisk (*) shall
fz preferably not be used.
§§ - The nmeasuring ranges which are not shown wll be
;E adopted where required.
Ea.
"
e
“E
£ 5
Documents
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Area flow neters

a) Normal flow rate shall be between 50% and 70% of
capacity, provided that anticipated mninum and
maxi mum flow rates wll be between 15% and 95% of
full fcale,

b Measuring ranges satisfying the preceding subsection
shall be selected from the following standard
ranges :

1.0 - 10 x 10"
1.2 - 12 x 10M
1.5 - 15 x 10
1.8 - 18 x 10
. 2.0 - 20 x 10™
2y 2.5 = 25 x 10"
* 3.0 -« 30 x 10"
3.5 - 35 x 10"
4.0 - 40 x 10M
4.5 - 45 x 10"
5.0 -~ 50 x 10
5.5 - 55 x 1p™
6.0 - 60 x 10"
7.0 - 70 x 10M
8.0 - 80 x 10"
9.0 - 90 x 10M

Not e Refer -to Notes of paragraph 1.7.1.

Rotaneters for Purge

For the liquid service,scales shall be 20 cc/min tO

200 cc/min,and for gas service, 100 cec/min to 1000 ce/min.

.T.4 D spl acenent type |evel i nst rument s

Measuring ranges shall be 300,500,600,700,800,1000,

1200,1500 or (2000) nm

Not e The neasuring ranges marked wth parentheses shall

not be wused as much as possible.

.7.5 Dfferential pressure |evel met ers

Normal level shall be between 40% and 70% of full scale

and maximum and mninmum level shall be between 95% and

10% of full scale.

e
23
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Full document details: NPCS ES-IN-011993

Document Sharing Hub


http://www.avadocuments.com/doc/npcs-es-in-01-1993
http://www.avadocuments.com/doc/npcs-es-in-01-1993

4 NPCS—-ES-IN-01|0

Full document details: NPCS ES-IN-011993

NATIONAL PETROCHEMICAL QQ - - -
STANDARDS INSTRUMENTATION PACE 12 OF 104
A
1.7.6 Pressure instruments
d
" 1) (perating pressure shall generally put  between
gé 50% and 85% (65% for pressure gauges) of full scale.
&
‘gg 2) Measuring ranges and wunits shall be as follows
0120
wg - ar
EE 0 - 25 mbar
GRS O- 50 mbar
gf:! 0 - 100 mbar
a 0 - 150 mbar
Zt 0 - 200 mbarG
o 2 0 - 200 mbar
25 0 -~ 250  mbar
9% 0 - 300  mbar
g 0 - 500  mbar
3 0 - 0.1 barA
& 0 « 0.2 barA
o 0 - 0.3 barA
ok 0 « 0.4 barA
B 0 - 0.6 barA
ad 0 - 1.0 barA
oy 0 - 1.5 bara
£ 0 - 2.0 bara
?5 0 - 2.5 barA
59 0 - 3.0 barA
L 0 - 3.5 bar.4
§a 0 - 5.0 barA
» 0 - 7.0 barA
G 0 - 10.0 bara
A 0 - 15.0 bara
12 0 = 20.0 barA
8% 0 - 30.0bara
U 0 - 70.0 bara
éi 0 - 500.0 bara
g
aa
Bg Note : The nmeasuring ranges which are not shown wll be
ni adopted where required.
ke
43
2g
54
e
s
e
o
£ &
at
'__<d
g R
R L
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g 1.7.7 Local Tenperature |Instrunents
::.JE a) Local tenperature instrunents such as |iquid-in-steel
% type thernoneters wth capillary tube,gas
G filled-in-steel type thernoneters and binetallic type
gé thernmoneters, shall have one of the followng
3 measuring ranges
[ 0]
b
S
b Measuring range (°C)
e
fu 50 = 0
. -50 - 450
3 -50 =~ 4100
BE 0 - +100
3; 0 « +150
8% 0 ~ 200
EE 0 = 250
s 0O = 300
g 0 =~ 400
lff%- 0 - 500
Lk
Eg b) (Qperating tenperature shall be between 30% and 75% of
e full scale.
£g
ok 1.7.8 M scel | aneous
B
wa The scale of instrunents except above nentioned, shall be
6 followed by Licencer's recommendation wth NPC approval,
1';2('.]
pEl 1.8 ACCURACY
e Instruments shall conform to the followng accuracy.
.-glfj' Instrument direct ind. pneumatic electric
£
%E’a - PANEL MOUNTED RECEI VER:
Ef;r_g a) | ndi cat or +0.5% FS
Sg b) Recorder +0.5% FS
- - LOCAL | NSTRUNMENT:
cx,
>
E% a) Differential pressure +0.5% FS
g; transmtter
Es b} Pressure transmtter +0.5% FS
" +
5; c) Area flow + 2 % FS
Sa
RE d) Mss flow neter +0.5%
[R5
EE (L
Documents
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e) Mss flow neter +0.2%
(Hgh accuracy)

= f) Positive  displ acenent +0.5%
= flow meter (general)
E g) Positive di §pl acenent +0.2%
& flow meter(high accuracy)
% h) Vortex flow + 1 % *
g i) Dsplacement type |evel +1.5% FS
% j) Float type tank gauge
% k)  Controller +1.5% FS
-?J 1) Pressure switch +1.5% FS
§ m} Thernocouple type K(CA) Qass 0.75
5 n) Thernocouple type T{CC} dass 0.75
%5 o} Resistance bulb GQass A
fﬁ p) Purge neter + 5 % FS
5‘ q) Pressure gauge +1.5% FS
E_Ewi r) Bimetallic thernoneter +1 Graduation

DISCLOSED TQ &NY TWIRD PARTY, REPRDODUCED, STLRED I ANY RETRIEVAL SYSTEW DR TRANSMITTED 1M &NY FORM DR ANY MEANS WITHOUT THE PRIGR WRITTEN CONSENT CF NP.L.
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% Note : * neans +0.5% around normal flow rate
|
,_f. 1.9 CONTROLLERSAND CONTROL  MODES
g 1.9.1 Field-nmounted controllers shall be of the force balance
3 type, having subpanel wth transfer switch and be at
2 | east weather  proof.
B For DCS requirements for controllers, see NPCS MIN 40.
“ Manifolds shall be provided, if necessary, so the
= controller can be renmoved for servicing wthout
4 addi tional  equi pnent shut-off cocks, while on nanual
= control from the board. Al controllers shall be
5 provided with a 02 barg (O30 psig) output air gauge.
£ In addition, field-nounted controllers shall be  supplied
i with a standard air filter regulator set on O2 barg
& (030 psig) supply air gauge.
ul Field controllers and their nanifolds shall be
” rigidly-mounted at mninum distance from control valves.
- he or nore of the following control functions wll be
E specified for each ~controller; values are approxinate.
£
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a) Narrow proportional Adj ustable 1-50%.
¢ .
% b) Normal proportional Adj ustable 1-150%.
4 L,
d
ik c) Wde proportional Adj ust abl e 10- 1000X.
£y
gE d) Fast reset Adj ustable 0.1-100
ai repeats per mnute.
Mt
z8 e) Sow reset Adjustable 0.05-10 repeats
5 E per  mnute.
-0
£y £)  Derivative Adjustable 0.01-10  minutes.
Zt
o X g) ne knob _
25 proportional / Adjustable 50-200% with 1-120
i reset repeats per mnute or a fixed
z§ 150% with adjustable |-100
Wy repeats per mnute.' Device
e shall be specifically designet
i for flow control.
o
E;‘L_g,z Al controllers shall be easily reversible and have
<% manufacturer's standard range of control function nearest
;Z to those specified.
- 1
P5[1.9.3 Panel -nounted tenperature controllers shall  be furnished
@g with adjustable proportional, reset and rate action.
o
ggl.g.c; Field-nmounted tenperature controllers shall be  furnished
ol with adjustable proportional action.
&2
Z v
3%(1.9.5 Al flow controllers wll be furnished wth adjustable
o proportional and fast reset action.
i
g;L.g.ﬁ Panel -nounted level controllers wll Dbe furnished wth
:g;f adjustable proportional and reset action.
égL.Q.’i In general, field-mounted Ilevel controllers wll be
uh furnished wth adjustable proportional action only.
b A
;SEL.Q.B Panel -mounted pressure controllers shall be furished with
f’fg adjustable proportional and reset control action.
S i
£21.9.9 Field-nounted pressure controllers shall —be furnished
£g with adjustable proportional control action and reset
g action.
L-IE
Ez_ 9.10 Controllers, wused for intermttent services, such as
g antisurge or mnimnum flow by-passes, shall have
g e adj ustable  proportional control action only.
=]
R
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1.9.11 Auto/ Manual  switches shall normally be provided for all
o controllers not in sight of the associated control valve
" Control lers adjacent to their wvalves wll normally have
"= aut o/ manual switches only, if no by-pass valve is provided.
3 Al such switches shall be of the type designed to ensure
Y "bumpless" transfer.
%U
53] 1.9.12 Location _of  Controllers
é% On pneumatic installations where the Ien%th of the Iline
53 from transmtter or control valves to the control room
5 exceeds 200 m larger dianeter transmssion tubing shall
ol be wused. Hectronic transmssion shall be considered, if
ég rapid response IS necessary.
] 1.10 | NSTRUMENT  MATERI AL
?;j 1.10.1 Wtted parts including sensing elenents shall be of AS
ey 316 Stainless Steel, except where the process condition
Sy requires other materials. The materials enployed in
s special services shall be selected according to the
Ch application from
s :
5 S.S-316 L, Tantalum Monel, Hastelloy C etc., according
EL,:‘ to NACE MR 0175.
EE 1.10.2 Mavement(linkages,etc.)for instrunents shall be stainless
g4 steel.
P
gl 1.10.3 Instruments shall have netal housing wth rmanufacturer's
I standard finish. Large case (conventional style)
59 instruments shall have mninum weatherproof gasketed
Zv doors. Mniature instrunents shall have weatherproof and

dustproof gasketed housing, when ordered for field
installationi

Pl
RiL

suitable material against corrosive or conductive dust
where  required.

jE Doors shall be provided with a suitable sized view ng
g area of transparent plastic material for observation of
g process variable, set point, etc.

et

EL{ 1.10.4 Al instrument material shall be equal or better than the
al required naterial in the piping or vessel specification. -
ol

L

951 1.10.5 Instruments shall have no copper, brass, bronze or

f‘% aluminium parts in Amonia services

Gy )

£ 1.10.6 For corrosion considerations,, material shall be selected
(ag according to NACE MR-OL

bel 1.10.7 Electronic printed circuit boards shall be coated wth
v

Rs

g

8]

8

:(2),‘

THIS boc
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| NSTRUVENT  CONNECTI ONS
Connections of instruments shall be as follows:
I nstrument Type Service Connection

TR THT WHOLE NGR ANY PART UF THIS DDCUMENT HAY BE

ESERVED, TO THE OWNER NEIT
REPRODUCED, STORED IN ANY RETRIEVAL SYSTEM OR TRANSHITTED IN ANT FORM DR ANY MoANS VITHOUT THE PRIOR WRITTEH CONMSENT OF HP.GC,

1

THIS DICUMENT IS THE PROPERTY OF NPL, IT IS COWFIDENTIAL AND ALL RIGHTS

5ISCLOSED TO ANY THIRD PARTY,

Differenti al
pressure or

pressure
i nstruments
(General pur pose)
Ditto

(D aphragm sea
type)

Di spl acenent type

| evel instrunments
(External chanber)
Ditto

(I'nternal chanber)

Fl oat type |evel

switch
Fl oat type tank
Gauge gl ass

Pressure gauge
(Genera

Pressure gauge
(Diaphragm sea
type)

Differenti al
pressure gauge

Tenper ature
| nstrunent

pur pose)

Inst.~-Impulse
pi pi ng
| mpul se- Process
pi pi ng

| nst.-Process

| nst.-Process
Drai n

Inst.-Process

| nst.-Process

Measuring tape
I nst.-Process

I nst. - Piping

| nst. -Process

I nst.-1npul se
pi pi ng

Inst.~Process
pi pi ng

Wel | - Process

NPT 1/2 Screwe:
1/2" Flanged

2!!, 3", 4|| or

6" Flanged
2" Flanged
3/4" Fl anged
4" Hanged
2" Fl anged .
3" Fanged
2"  Hanged
NPT 1/2"
Screwed
1“’1_1/2",2"

or 3" Flanged

NPT 1/2"
Scr ewed

3/4" Flanged
1 1/2" Flanged

other size(If
any)1/2 Screwe

= Pneumatic type I nst.-Si gnal NPT 1/4"
| nstrunent Inst.-Air Supply NPT 1/4"
Documents
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[ nstrument Type Service Connection
g
o = - Electric type I nst. - Si gnal M 20 mm x 1.5mr
% I nstrunent Inst.-Power Supply M 20 mm X 1.5mr
= &
=2 - Capacitance type | nst . - Equi pment 2" Flanged
%; level  switch
(= n]
S : .
‘gg - Powder |evel switch | nst . - Equi pment 2" or 4"Flange«
5 &
:fg - Manonet er I nst. -1 npul se 1/2" Fl anged
%y -prprng
z5
"3
5t
("]
?': Note : Connections, except above mentioned, shall be in
"E accordance with Licenser's recommendation wth NPC
£z approval .
E-l1.12 QAR AND PAINTING
=5
Gxl1.12.1 The colour of instruments,panels and valves shall be as
A foll ows
e
EE ltem pl ace Colour {(Munsel Code)
-
g; - DCS Al Parts Manuf acturer's Standard
“Q‘-’
v - Console Panel Qut si de Sane color as DCS
R
i‘; - Panels Qut si de 2.5 G 8/3
=5 I nside 5 Y 9/3
jE Channel base 2.5 G 3/5
£y - Panel - nount ed Mas k Manuf acturer's standard
e I nstruments Bezel Ditto
EE -~ Local nounted Al Parts Ditto
= I nstrunents
At
§8 - Control Val ve Body and Silver
b;g Yoke Actuator General: Silver
o8 Emergency: 2.5YR 6/13
gg Fire fightingg 5R 4/13
g
R - Nane Pate Panel  front CGeneral: Base  \hite
EE Letter  Black
a¥ Enmer gency:
En Base 7.5R 4/14
3 letter white
§'§ - M scel | aneous Al Parts Manuf acturer's standard
Documents
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be wused

explosionproof design;

v PA&RT UF THIS DOCUMENT HAY it
THS peINR WRITTFH CONSENT COF NP.G

approval .

1.13.3 In case intrinsically

Instrunent Systens in

YR ANY MIANT T

1+

recogni zed inspection

RANSHITTED [H ANT 70

HTS RESERVED, TQ THE OWHER NEITHER THE VHOLE Mo
T

TRIEVAL <YSTEH 08

THTIAL AND AL

T

4 THE PROPERTY OF HP.L. IT Is CON

DISCLOSED TG ANY THIRD PARTY, REPRCDUCED, STDRED IM ANY RE

THIS DOCUM:,

1.13.2 For Zone 1 and Zone 2

he of these tw methods shall
stage of project engineering execution upon

instrunents systens shall
ISA RP-12.6 "Installation of

The electronic instruments
meeting the requirenents

1.12.2 Manufacturer's  Standard Painting for field instrunents
shall be wused; Stainless Steel shall not pai nt ed.

1.13 DEGREE OF PROTECTION  REQU REMENTS

1.13.1 In general for Zone O Continuous Hazard Area
intrinsically safe design shall be considered for
hazard protection and explosionproof design shall not

intrinsically safe and
both are acceptable.
be sel ected

system is used,
meet the requirements of
Intrinsically Safe
dass 1 Hazard Locations".
approved as
safety by a

shall also be

for intrinsically
regul ating agency.

in the first

NPC

al |
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1,13.4 In case Explosion Proof System is used,all instrunent
installations shall be in accordance wth the table

1.2.

un -

TABLE 1.2
MNMM DEGREE O PROTECTION O ELECTR CAL NATER AL

» MATERIAL: ZONE O ZONE 1  ZONE 2 + NONCLASS |

I
| |
l |
! Motors | Not ! '
' i all owed | Exd 1Safety |
1Exe
§ t
] I
i

Industrial;

Flameproof | Increased
I P 54

! Qut door | Not iFlameproof Or pressuriz-|Industrial!
| panels | allowed ! ed Exd , Exp '
| IP 55 |

i
Lighting; Not i I ncreased ! I ncreased EIndustrial:
i fixtures: allowed | safety i Safety '
Exe | Exe IP 55 | P 55 |

i
]
I
i Qutlets | Not . Flameproof: Flameproof |Industrial!
! 1
i 1

HE OVNER NEITHER THE WHOLE NOR ANY PART OF THIS DDCUMENT HAY BE
D IH ANY FORM DR ANY MEANS VITHOUT THE PRIDR WRITTEN CONSENT OF M

! al | owed Exd ! Exd , | P 55

i
b

.
. Switches| Not Flameproof| Fl ameproof |Industrial|
|
1

' al | owed E Exd | Exe yIP 55
! ' 1P 55 1P 55 ! !
| [
tInstru- |Intrinsic!Flameproof |Nonsparking :Industriali
yments isafe | Exd i Exe |
\ 1Exia | , P 55 1P 55 I IP 55 !
f yT3 IP 55 ! ! !
| | | |
Not es:

- (@Gs groups and tenperature class shall not differ
for each process unit and shall be of highest degree
determned from the area «classification draw ngs.

F HPL, IT IS CONFIDENTIAL AND ALL RIGHTS RESERVED, 7O T

- FEquipment for classified areas shall be selected in
accordance with above table and conply wth the
relevant |EC standards (IEC 79).

On flameproof equipnent, increased safety terninal
conpartnments are allowed.

Qutlets in zone 1 areas are allowed, but should be
avoi ded.

DISTLOSED TO ANY TRIRD PARTY, REPRODUCED, STORED IN ANY RETRIEVAL SYSTEM DR TRANSMITTE

i

THIS DOCUMENT IS THE PROPERTY G
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- Al the relevant instruments would have to be
¢ individually certified by an internationally
b recognized testing authority, such as BASEEFA,  PTB,
% etc., for the following purposes
x
¥ a) We in the hazardeous area classification
g; specified in the project.
nE .
2¢ b) For the chosen nethod of protection.
X - For EX'e' type, approval from local codes is
%, accept abl e.
5; -~ Copper or copper bearing alloys shall not be wused in
ré; any-part of the installation or instrunent |ikely to
- be exposed to the caustic atnosphere. This shall
?‘E also apply to the internals of the instrunent unless
L they are self-purging, e.g. pneumatic controllers;
22 except the internals of electronic instrunents wth
o in wheatherproof housings.
£,
28 - The central control room shall be located or
G designated in non-hazardous area.
54
yi - Electronic instruments wth intrinsically safety
ok shall be engineered and nounted on vendor's
*:g pre-arranged and engineered console type , split
s architecture display and nests.
P
[N
§&| 1.14 MRKING AND  TAGE NG
X
Qe . . . .
gyl 1.14.1 As a mninum the following mnarking of general itens
32 shall be placed on the naneplate of all instrunents.
=g
oW Manuf acturer's nane.
w L
_,a:
£z Model nunber.
m'?.
o Serial  nunber.
g
2% 1.14.2 The relevant itenms of the following general
hg specification shall be narked on the naneplate of all
§:§. instruments.
E"Q Tag nunber.
EE
g3 Material of body and trim
-2
2 Connection size and rating.
g e
a8
£
Documents
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1 14.3 Narmepl ates ,showing
provided for those
facilities exist to

Aluminium label in
namepl ate.
The tag nunber shall

THIS DOCUMENT HAY BE

Y MEANS WITHOUT THE PRIOR WRITTEH CONSENT COF HP.C,

F

[THIR THE VHOLE NUR ANY PAR

T

IEVAL SYSTEM DR TRANSMITTED IH ANY FLORM DR &

INTIAL AND ALL RIGHTS RESERVED, TO THE DWNER N

PRODUCED, STORED IN ANY RETR

F HP.C, IT IS CONF

)

THIS DOCUMENT IS THE PROPERTY G
DISCLGSED TQ ANY THIRD P&RTY, R

nunber

1 14.4 Fi el d-mounted instrunents
identified by tag nunber

manuf acturer's standard
is munted in an enclosure , the nameplate
located on the fixed part of the enclosure. The

nameplate shall not be drilled into instrunents.

1 14.5 Local panels , auxiliary
boxes shall be provided with a naneplate

identification nunber.

and service
console nounted instrunents ,where
carry these.

shall ,in general

only on a Stainless Steel or
addition to nmanufacturer's standard

also be nmentioned on
the instrunent

namepl at e. | f

racks , cabinets

and junction

¥

,shall be

, be

shall be

showing the
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THIS DOCUMENT IS THE PROPERTY GF ML, IT IS CONF

JISCLOSED TO ANY THIRD PARTY,

2 FLOW | NSTRUVENTS
d
L2 2.1 GENERAL
a b,
£l 2.1.1 Scow
%é 2.1.1.1 This section covers the mninum requirenents for
E‘E primary flow elenments and transmtters.
EE 2.1.1.2 The mnimum rating for all in-line nounted instrunent
L, & devices shall be 300 1bs.
:‘.fg 2.1.2 References  (Latest  Edition)
EE APl RP550 Installation Refinery Instruments  and
g5 Cont rol Syst ens.
ey
?; AGA Gs Measurenent Commttee Report No. 3,
°r Orifice Metering of Natural Gas.
;f ASME Fluid Mters-Their Theory and Applications.
o o Principles and practice of Fow Mter Engineering, by
<3 L. K. Spink.
oz
£al 2.2 PRI MARY ELEMENTS
(=l
" g L
g2 2.2.1 Oifice Plates
gg 2.2.1.1 Qifice bores shall be calculated by wusing the
o formula based on AGA Report No.3 or Principles and
b Practice of Flow Mter Enginieering by L.K Spink,
wo latest edition . Mwxinum flow rate shall be chosen so
-::1';’ that a rounded factor is available.
¥
cg 2.2.1.2 Local flow neasurements for use wth orifice plates or
::f; other d.p. devices shall be of the filled bellows
5 type. The standard range for differential pressure
- meters shall Dbe as follow 500 mm 1250 nmm 2500 nmm and
@ 5000 mm water gauge.
= Differential pressure range shall normally be
d 0.25 bar (100" water colum). However , for gas and
3 vapor service, the differential pressure range in
g bar{inches of water) shall normally not exceed the
s absolute pressure in bara(psial.
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Meter range shall
following guide
For orifice
capacity.

2.2.1.4
measur ement ;

a) Wier e

smal | .

d)  Were
slurries.

e) Wiere piping
strai ght

calibrated neter

plate be used.

be considered a

d/D = 0.10.

2.2.1.8 The location for
shall be selected
platform of

Integral orifice
el enent s- neasuri ng
flows.

£ PROPERTY CF NP IT IS COMFIDENTIAL AND ALL RIGHTS RESERVED, TO THE OWNER NTZITHER THS WHDLE NDOR ANY PART UF THIS DDCURENT KAY BE

-OSED TQ ANY THIRD PARTY, REPRODUCER. STORED IN ANY RETRIEVAL SYSTEH OR TRANSHITTED 1N ANY FORM OR ANY MEANS VITHOUT THE FRIOR WRITTEM CONSENT COF HPC.

dD ratios

DIOCURENT IS

be selected in accordance wth the
[ines.
normal flow rate shall be between
40% to 80% of capacity, provided
maximum flow rate will

neters,

Qifice plates shall
except in the
accur acy
obtained from an

required is

b Were wde vibrations in flow rate occur.

c) Were system allowable

measuri ng

layouts prevent the use of
| engt hs.

Sip-plates wth orifice flange taps shall be wused for
line sizes 1" NB and

The minimum pipe size
be 1 1/2". For pipe size less than 1 1/2", special
run shall

be increased to 2" and a

Meter run tolerance wth respect to snoothness, out of
be 0.5% of D, based on a ratio of
0.70. The tolerance varies wth the d/D ratio and nay
straight line function when
versus the d/D ratio with a tolerance of 0.5% at
d/D = 0.70 and a tolerance of 4.5% at

round, etc., shall

portabl e

meters{combination
device) nmay be wused for snall

In conjunction wth
shall be installed preceding the neter

this type, a suitable strainer

The pipe size shall
exceeding 0.70.

be expanded in dianeter

anti ci pat ed m ni num
be between 15% to 95% of

generally be wused for flow
following circunstances:

hi gher  than
orifice plate.

normal |y

pressure drop s very

highly wviscous |liquids and

adequat e

| ar ger.
for an orifice neter run shall

be considered,or the line
standard concentric orifice

plotted

meter run and neter installation
provide accessibility from a
stairs for servicing.

prinary

to avoid
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2.2.1.11 Oifice bores of less than 3.2 nmm to be avoided.

Qifice neter differential range and pipe size shall

be selected so that the ratio of orifice diameter to
actual internal pipe dianeter (d/D does not exceed

0.7.

In any case actual orifice diameter shall not be |ess
than 6.25 nmm

2.2.1.12 Flow meters using concentric OFi fice plate shall
normally be wused except for the following cases

a) Were required accuracy is not obtained.

b) Were flow rate varies in wde range.

A m e Sl e amm b ETRrm . b e

¢) Were allowable pressure drop is limted.

Hgh wviscosity [liquid and slurry service.

v rmaiim
Q.
—

THZ WHOLE NOR ANY PART CrF THIS DDCUHENT HAY EE

EPRODUCETL STNRED IN ANY RETRIFVA! SYSTFM NR TRANSMITTFN T 2wy PRDU Ff auiw s

¢) Were other type flow neters are not

g advant ageous.

my|2.2.1.13 Eccentric type orifice plates shall be wused for

> fluids containing tw phases. The eccentric type

1y orifice plates shall have the bottom of the orifice
= bore flush with the bottom ID of the pipe.

= Eccentric orifice plates shall be wused in horizontal
# only.

&

0el12.2.1.14 Quadrant edge orifice plates my be used for flow

measurment where Reynolds nunbers below 10000.

2.2.1.15 Bevelled or rounded edge orifice plates shall be
used for viscous fluids.

2.2.1.16 Drain holes or weep holes for concentric orifices
shall be provided at the top of the plate on all
liquid services and at the bottom of the plate for
steam and gas applications wth orifice bores of 25
mm or |arger.
The drain hole or weep hole may be excluded from the
orifice bore calculation.

2.2.1.17 The correction factor for wviscosity and Reynolds
nunbers shall be taken as 1.0 for orifice bore
cal culations, unless an estimated viscosity is

avail abl e.

2.2.1.18 For gas service,a Cp/Cv ratio of 1.3 may be used in
the calculation of the orifice bore, when none is
avail abl e.

ENT 1S THE PROPERTY OF NPL IT IS COCNFIDENTIAL AND ALL RIGHTS

DISCLOSED TO ANY TRIRD PARTY. R

THIS DOCUM
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2.2.1.19 The mninum orifice flange rating shall be
3 300 1bs ANSI.The use of higher rated flanges, or of
o facing other than raised face, shall be as called
= for in the piping specification.
i‘-—
L-E 2.2.1.20 For location of orifice taps, see NPCSSDPI-24.
%8 Wen space problems occur, 45 taps on the orifice
g8 flanges are acceptable.
EE 2.2.1.21 Qifice bore tolerance shall be as follow
2y Qifice Size Tol erance
z Plus or Mnus
m(.
25
;3% mm (inch) mm (inch)
3= 6.350 10. 2500) 0.007 (0,0003)
o 9.525 (0.3750) 0.013 (0.0005)
}‘g’j 12. 700 (0.5000) 0.015 (0.0006)
L & 15. 875 (0.6250) 0.020 (0.0008)
v 19. 050 (0.7500) 0.023 (0.0009)
5% 22.225 (0.8750) 0.025 (0.0010)
;55 25. 400 (1.0000) 0.031 (0.0012)
-2 31.750 (1.2500) 0.036 (0.0014)
- 38.100 (1.5000) 0.043 (0.0017)
gé—? 44. 450 (1.7500) 0.051 (0.0020)
Eé 50. 800-127.0 2.00-5.00 0.064 (0.00251
g Qver  27.000 (Over  5.000) 0.13%  ({0.0005)%x%
v &
gh Per 25 mm of dianeter.
'i: i Per inch of diameter.
23
el 2.2.1,22 Plate nmaterial shall be ASTM A240 type 316 or
jg equivalent stainless steel or such superior
2y material as demanded by process conditions, and in
& accordance with [1SA RP3.2.
éz 1.2.1.23 Were orifice plates are required for insertion
“uh between ring type joints, the orifice shall be
ma mounted in a carrier ring wth integral pressure
A tapings.
=g
58 1.2.1.24 Qifice plates shall be installed in tapped orifice
e flanges.
& % For piping around the flanges, see NPCSCSINDO1.
?.&, A straightening vane is not at acceptable alternate
¥ for required wupstream lenght of pipe.
E§ «2.1.25 Qifice plates shall be 1/8" thick in type 316 S.S
P in 6" sizes and smaller, shall be 174" thick in
g8 8" to 16" sizes and shall be 378" thick in
oo 18" sizes and larger.
£ A
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The orientation of
fol l ows

by Gs and air

recommendati ons of

R wnY PART OF THIS DOCUMENT HAY EE

NS WITHOUT THE PRICR WRITTEN CONTENT OF HPC

i

i

LE

-
e

of the pipe shall

e
3 hol ding screws or

e Monel., Stainless

fL‘f not be used.

8

Gzl2.2.1.28 Rng type plate

2 standard plate

Yo

oel2.2.1.29 Each plate shall

T3 ‘ projects beyond the

&z plate material, the actual

conmon orifice.

CDUCED, STLRED IM ANY RETRICWVAL SYSTEM LR T

pressure recording
coefficient shall

TY, REP

FROFPERTY CF HBL IT IS CURTIZENTIAL AND ALL RICHTS
PAR

D T ANY THIRD

cal cul ated for

T

static pressure.

st andard.

THIS DIJCUMENT is

IIsSCLOsSE

a) Liquid and steam

If the orientation

If holding ring is
cadmum -plate car bon

be provided with a
flange.  The synbol
measuredbore and the 1D
be stanmped on this tab. The tab
the drain or weep hole and

direction of flow

shall be in line wth
shall indicate the

2.2.1.30 Transmtters in a

shall be the square

see "Pressure |nstrunents”,

2.2.1.26 45" taps on the orifice flanges are not
the pressure taps shall be as

hori zontal with

vertical wth the valves
installed upwar ds.

inpracticable ,the
foll owed, .

RP550 shall be

2.92.1.27 Speci al and Menel Oifice Pate

required, it shall

steel . Oifice

and asbestos

hol ders shall be nanufacturer's
mount i ng.

shut-down loop and
in a control loop shall wuse opposite tapping on a
transmtters for

the flow netering range shall be nounted on the
sane tapping.

2.2.1,31 Gher types of flow elements should be considered
where their use is desirable and the above
mentioned el enents not applicable.

2.2.1.32 For conpressible (gas and.steam) flow
measur erent instrunents containing a static

indicating element, the flow
incorporate a mltiplier for

pressure. The pressure nultiplier shall
use on a O 10 square
root of the full
the pressure elenment range,
section 4 of

the val ves
installed on the sane side.

be

plate and
ring, if required, shall be
gaskets shal |

tab with

transmtters

root chart and
absol ute

accept abl e.

nunber ,

i ncreasi ng

be

this
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service such as

high accuracy is
Is too large for

DN standards.

Venturi neters shall

2.2.3 Oifice ,Flow nozzle

high pressure steam

required or the pipe dianeter
acceptable orifice
be in accordance wth

and Venturi Tubes Installation

STANDARDS PAGE28 OF 104
2.2.2 Gher Primary FHenments for Dfferential Mters
2.2.2.1 Annubar elenments nmay be used for steam ,gas or
clean liquid services of 10" or larger piping
di ameter.
2.2.2.2 Flow nozzles nmay be used for the high viscosity

2.2.2.3 Venturi tubes nay be wused where the high capacity
or good pressure recovery is required e.g. gas
conpressor suction.

2.2.2. 4 Pitot and pitot venturi elenents nay be used where

plate design.

THER THZ WHOLE NOR ANY PART OF THIS DOCUMENT MAY BE

the vertica

- Dry gases.

ESERVED, TO THE DVNER NED

i quid.

determned so

ENTIAL AND ALL RIGHTS
EPRODUCED, STRRED IN &NY RETRIEVAL SYSTEX GR TRAMSMITTED IH ANY FLORM DR ANY MEANS WITHOUT THT PRIMR WRITTEN COMSENT OF NP.OCL

condition of

Ceneral use
neter run

control i ng.

requi rements

THIS BOCUMENT IS THE PROPERTY OF MPL. IT IS COIF

a) The orifice shall
hori zontal section
In the follow ng

t) The installation

the straight

ratio of the orifice according
ipe shall
orifice

be adopted as (general operation

mounted directly
transmtter has

be installed in

of piping as

cases ,it may be
section of piping:

will Dbe provided as needed in the
downstream across
The distance of

shall be determned by

the orifice

considering the
fittings and the opening
to ASME.

Machined netering pipe shall be
orifice flow neasurenent shall be
custody transfer

moni t or i ng.

c) Differential pressure transmtters
on the pipelines

be installed
the sane |evel

(It is called pipe nounting).

t he
rul e.

- Wen it is ensured that the fluid is liquid
and that the pipe is essentially

position of orifice shall be
a straight section of a pipe

section of pipe

be used as a orifice
flow nmeasurenent shall

monitoring and

used where
used as

my only be
where the
,for process

installed in

filled wth

upstream and

the orifice

DISCLOSED TO ANY THIRD PARTY, R

Full document details: NPCS ES-IN-011993

Documents

Document Sharing Hub


http://www.avadocuments.com/doc/npcs-es-in-01-1993
http://www.avadocuments.com/doc/npcs-es-in-01-1993

= = |
@ NPCS—ES-IN ~01 |0
g NATIONAL PETROCHEMICAL CO. | NSTRUMENTATI ONl
% STANDARDS PAGE 29 OF 104
d) The orifice taps shall be preferably located on
the horizontal and vertical taps; these are
o considered permssible for dry wvapour or
o iiquids.
uz
o .
E; 2.2.4 Positive Displacenent Meters
&
Gzl 2.2.4.1 Positive displacenent flow neters shall be wused for
é& the following liquid services where high accuracy
e (within £0.5%) neasurenent is required.
w8 a) High viscosity service.
o
‘Z}u b} Indication limited to local application.
=
b
-'f%’ ¢} Were inadequate nmeter run is provided for
t ur bi ne net er.
Yy
gﬁ d} Were integrated flow quantity and high
T accuracy is required.
%
3z e} Wiere such nethod is desirable or required by
F customs regulations, weight and neasures acts
zEf or other statory regulations.
Wz
5.1 2.2.4.2 Installation of positive displacement neters for
EB liquid services shall be arranged to ensure
ol continuous flooding of the neter and shall i ncl ude
';33 a strainer wth indication of differential
¥z pressure and drain wup-stream of the neter.
Q: Except where meetring for custons and excise
“; pur poses, a by-pass and isolating valve shall be
g provided, bridging both strainer and neter.
EE Car ef ul consi deration shall be given to bearing
i Lyvpe, lubrication protection agains¢ abrasive
a materials. Each product transfer m&ster shall be
Ef_?i; equiped wth a transmitter wired to ticket printing
g counter. Six digit read-out indicators will be
HE used. In addicion, air elimnators and flow
EE cor.crol valve shall be provided, if required.
i . ;
:g 2.2.4.3 Body material shall be Carbon Steel of the 130%
;; operating pressure rating.
39 . .
5_5 2.2,4.1 The neter body configuration shall be so
{sh constructed to mnimze pressure drop through the
— : meter.
gE
HEl 2.2.5 Variable Area Flow Mters
o £
EEL 1000501 Variable area flow meters may be used for small
9% flow rates where |ocal indications recording
- and/or controlling required. They nay also be
- used where rangeability, nonlinearity, viscosity or
g the hazardous nature of fluid nakes the
“g di fferential pressure type instrument unsuitable.
224
&—-L‘!h‘_
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t enperature.

2.2.5.5 Tube construction

gui di ng.
2.2.5.6 Floats shall be

2.2.5.9 Construction

detection.

IS required.

d} Bodies shal |

neters shall

THIS DOCUMENT IS THE PROFERTY OF WP.LC, IT IS CONFIDENTIAL AND ALL RIGHTS RESERVED, TO THE DWHNER NEITHER THE WHOLE NOR ANT PART OF THIS DOCUMEHT HAY BE

fol | ow ng servi ces:

a) Air, water and

b) Analyzer sanpling

2.2.5.4 Gand assenblies shall
unless process conditions require otherw se.

except for the plain
type. Plain tapered

for maxinmum inmunity
di mensional stability.

al Area flow neters
fl anged connections.

b) Metal tube type
coupling mechani sm

bott om t op,

service to

For the fluid

that of process

e) Metering tubes
be of

STANDARDS PAGE30 OF 104
2.2.5.2 Area flow neters shall be of nmetal tube type in
principle.
2.2.5.3 Qass tube type neters may be used for the

nitrogen gas at
5 barg and anbient tenperature.

line and the Iike,
pressure below 500 nbarg and anbient

be of "0" ring

be beaded, ribbed or flat
tapered tubes used
tubes shall have

self-cleaning and shall
to viscosity variations and

2.2.5.17 Rotaneters shal | conpl etely
accessories before shipping with the
connections, which shall be noted as
from the front of rot amet er .

2.2.5.8 Accuracy shall be wthin + 2% of full

of 3/4" or larger

meters shall have
for float position

¢} Process connections of neters shall
bottomside or

~the sane pressure
l'i ne.

floats of netal
316 stainless steel.

pressure bel ow

i nt er nal

assenbled with all
orientation of

scal e.

except when danper

be avoided stagnancy
such as slurry process, the connection shall
be bottomtop.

at

construction,

for arnored

be designed

vi ewed

shall have

nagnet

be

rating as

tube type

SISCLOSED TO ANY THIRD PARTY, REPROBUSED, STORED IM ANY RETRIEVAL SYSTEM TR TRANSHITTED IH ANY FORM LR ANY MZpNS WITHOUT THE PRIDR WRITTEM CONMSENT ©F HPL.
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NP.C.

F

connection  taps.

ILENTIAL AND ALL RIGHTS RESERVED, 70 THE DWMER NEITHIR THE VHOLE NOR ANY PART CF THIS DOCUMENT HAY BE

2.2.5.14 The accuracy of nmeasuring device shall
full flow.
E-f.2.5.15 Any of the followng requirements shall

UCED, STORED IN ANY RETRIEVAL SYSTEM SR TRANSMITTED iN ANY FORM DR aNY MEANS WITHIUT THE PRIOR \WRITTEN CONSENT O

b) Additional reset type counters.

ENT IS THE PROPERTY GF NPL, IT IS CON

LOSED TQ ANY THIRD PARTY, REPROD

"

THIS DOCUM

Iis

f) The material of netering tubes for
type neters shall be hard glass and that of

floats shall be 316 Stainless Steel.

g) Meter bodies shall be equipped wth inlet and
outlet float stops and where feasible,
clean-out plugs which may be utilized as

h} Indicating scales shall have length safety
glass shielding which is gasketed both sides
and shall be approximately 125 nmm in length of
extension neters used for transmtting service
or for arnmored neters and 250 nmm on length for
local indicators not of the arnored type.

2.2.5.10 Variable area neters shall be installed so that
repair, maintenance and replacenent wll not
disturb the operation of the plant. i sol ation
valves are required, they shall be gate type of the
sane size as the neter conneections. The by-pass
valves, if required, should be a gate type and
sized the same as the main |line.

2.2.5.11 The neter body configuration shall be so
constructed to mnimze pressure drop through the
met er.

2.2,5.12 Nonreset type counters wth calibration adjustnents
shall be provided. Counters shall be weatherproof.

2.2.5.13 Straight through strainers wth nmesh size, naterial

and rating as wll be noted on the data sheets,
shall be installed preceding each neter.

be 0.2% of

provided, if specified on the data sheets

a) Automatic tenperature conpensation.

c) Hectrical transnission to renotely
accessories conplete wth axiliary
set stop valves and other accessories as what
will Dbe specified on the data sheets.

glass tube

be

| ocat ed
contact for
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