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the orifice is one p ofa SYSTEM
process pipe every one of these is a design decision
' - bore diameter and B
> > Pressure Tapping Arrangement
- Impulse Line routing and slope
. - manifold type

- transmitter range and turndown
- where the v is applied

[
Root Valves N N

Impulse Lines

5-Valve Manifold

4-20 mA / HART
> DCS/PLC
¥ and scaling

a correct plate with a wrong Impulse Line reads wrong — the system is only as good as its weakest element
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A

the orifice is one component of a measurement SYSTEM

process pipe

> —

I
Root Valves M M

Impulse Lines

5-Valve Manifold

4-20 mA / HART

every one of these is a design decision

- bore diameter and B

- Pressure Tapping Arrangement
- Impulse Line routing and slope
- manifold type
- transmitter range and turndown
- where the v is applied

O

DPT

a correct plate with a wrong Impulse Line reads wrong — the system is only as good as its weakest element

»
»

DCS/PLC

v and scaling
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A

B is a trade, not a preference

© ©

low 8 medium B high B
differential pressure high medium low
permanent pressure loss high medium low
signal at low flow strong adequate weak
straight run required shorter medium longer
uncertainty of C higher lowest higher

the middle column is not a compromise for its own sake — it is where the coefficient uncertainty is lowest
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where the signal stops being usable

Ap [% of design]

flow Ap

100 % 100 %

75 % 56.25 %

50 % 25%

30 % 9%

25% 6.25 %

10 % 1%
weak-signal [ggé below ~30 % of g_max the

signal needs deliberate design
10 25 50 75 100

flow [% of maximum)]
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what the velocity profile arrives looking like

single elbow two elbows, one plane two elbows, perpendicular reducer
»> » > —>
—> —> — —
—> —> —> —>
skewed strongly skewed skewed + swirling jetting

the discharge coefficient assumes a FULLY DEVELOPED, swirl-free profile

- a disturbed profile is a systematic error, not noise
- it does not average out, and calibration does not remove it
- the required straight length depends on the fitting AND on B
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liquid service — the Impulse Lines must stay FULL of liquid

gas rises back to the pipe
transmitter ABOVE the Pressure Taps

o) O

h DPT

p
O .
DPT h

transmitter BELOW the Pressure Taps

gas collects here — one leg reads short

a gas pocket in ONE leg is read as a differential — and it moves, so it looks like process noise rather than a piping fault

CORRECT ] [ WRONG
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gas service — the Impulse Lines must stay FREE of liquid

condensate collects here and adds a false head
transmitter ABOVE the Pressure Taps

4
O — — \

DPT

P
. O
h DPT

transmitter BELOW the Pressure Taps

condensate drains back to the pipe

a liquid column in ONE leg is a standing zero error that survives every re-zeroing until the leg is drained

CORRECT ] [ WRONG
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steam service — the legs must hold EQUAL condensate

HP LP
p p

' why steam is its own case

. - steam condenses in the Impulse Lines — always

- so both legs end up water-filled, not steam-filled

- the two water columns must be the SAME height
- condensate pots fix that height deliberately

[ ] [ ] - unequal legs = a permanent zero offset

- never let one pot run dry and the other stay full
condensate pots |- same elevation on both legs

O

DPT

on steam, the zero error comes from the PIPING, not from the transmitter — and no re-zeroing fixes it permanently

bl anibl> £laslam llage ogim 2l Glw 93 1l Gupgrw — V JSib

2 Bw 93 0 Ly (ASue vl k> Impulse Line )3 )l 8 awd &5 ol golo auud @5 gl Logaw cill> sy
9 £yl aS cawl ol Sk — G BSow — AS (6ol Glaao | aS Ca ol Lohb IS Ngde O g cules

D90 o3laiwl Glw 95 (59, glas)lpd Whlkre G 8,b jl (yuod Gl XS ply [EVYS Iy ol Yygiuw

11/ 23 édxivo NICO-EDU-FLW-L2-006-FA | Rev00 B85 Il L6 Lol dcgamo



LEVEL 2

ORIFICE SELECTION & PRELIMINARY SIZING

8455 Iyl 8 Uijeel acgaze  NICO

sl 5l @5 Mo GeSaly) 5l sy 4o glas — CAUTION
by ol il 03,5 a0 b aS dgdie Sl cul yao wlbs S il flilas whlew ogiw 95 53]

ol iSalg) 2 Mol b Jooly Lgis Sy 0)lg> Loggiw gl iy b — dei 0

ool ploduz 2elgd g g rw aw — ¥ Jga

b loygiow
Eli)lps Wllew byb

33,550 aS culi cuwdl

Pressure Tap ;| 5VU

Pl Crouw 4y Vb @y g,

Yo

uvgrxe olo

Foo 5235 Gl

Pressure Tap | yigub

Foeunihi Cuaw 4y gl @ )

wgao 5 Ll

VU ahss )5 lgo adss s

oxcld 9 )bUiJH t_a5|)9

Faowuilys gLl
b wuid

Pressure Tap J=o
gl g9,

hiol yhs
s pilg)

S aGliw

Moanio wlxil 12

what the manifold is actually for
HP LP

the zero-check sequence
5-Valve Manifold

0 close both blocks

isolate the transmitter from the process

block N N block

e open the equalizer
N both sides see the SAME pressure
equalize o check / set the zero
any reading now is a genuine zero error
vent / test .
o close the equalizer
before reopening the blocks — never after
o open HP, then LP
O in that order, to avoid a one-sided overload
DPT

opening the equalizer while one block is shut puts full static pressure on one side of the cell
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the square root must happen exactly once

indicated
¥ in transmitter linear in DCS —> CORRECT
d v
linear output vinDCS —> CORRECT
¥ in transmitter vinDCS WRON_G .
+ applied twice
correct

true flow -
a double square root over-reads at every flow, and worst of all near zero — where it looks most plausible
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the order commissioning has to happen in

mechanical Pressure Tapping piping manifold transmitter signal proof
plate tag HP and LP Root Valves block zero Vv once cross-check
bore labelled slope equalize range scaling second reading
orientation vents vent units denslly

each step assumes the previous one is proven — a zero set before the manifold is proven is a zero set on an unknown

the last step is the only one that can catch an error in all the others
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