Product Instruction G18-1

Instrument Connecting Piping

INDEX

Se ect on of Matera s
nsta at on for F udand

D fferent a Pressure Meters
Insta at on for Leve nstruments
nsta at on for Pressure nstruments
P p ng to Ba ey Irstrument Pane s
B owdown P p ng
Support ng Connect ng L nes
F ar ng Copper or Stee Tub ng
Test ng for Leakage
Protect on from Freez ng

Page

13
14
15
17
17
18
19
19

Ths nstruct on Sect on covers the nsta at on and ma ntenance of nstrument connect ng p p ng for a app cat ons
other than the measurement of draft or very ow pressures
pressure source for pressure and eve nstruments

n add t on, these nstruct ons cover p p ng connect ons at the

For connect ng p p ng for /b L ne Trensm tters, see nstruct on Sect on G18 3

For the nsta at on of n pp es, va ves, and reservo rs at the Pr mary E ement for f ud d fferent a pressure nstrument, see
nstruct on Sect on G23 1

For pneumatic contro connect ng tub ng, see nstruct on Sect on G18 2

For ar f ow connerct ng p p ng to a Ba ey Bo er Meter, see nstruct on Sect on M&1 1

alilely] Babcock & Wilcox




NOTE

REFCRENCES ARE TC NUMBERED
PARAGPAPHS N THE AMER CAN
NAT CNAL STANDARD CODE FCQR
PRESSURE P P NG ANS 83 © 967)

—

FLAREC CR SOCKET
NELDED F TT Nu
MUST L UNSORM T
FAR .23Fc

Tu
TO

METER VALVE
MUST CONFORM
TO PAR 2233b

SHUT OFF VALVES AND NFFLES MUST BE fF SAM FRES~ RE
AND TEMPFERATURE STANDARD A5 MAN L NE PAR 7732 a)

VENT

-- RESERVO RS AND VENTS F R STLAM FLOW AND H H
TEMPERATURE WATER fLOW MLST BE NF SAME
PRESSURE STANDARD A3 MAN L NE RESERVO RS
FOR SUPERHEATED STEAM SERV CE NEED CUNFURM TO
SATURAT ON TEMPERATJRE ONLY PAR 223 4

FOR STEAM FLOW AND H oH TEMPERATURE WATER FLOW
THS TuB NG OR P PE MLST BE OF SAME
FRESSURE STANDARD As MAN L NE BUT MUST
CONFCRM TO SATURAT ON TEMPERATLRE (NLY
SEE PAR 2235(a

FLARED OR SOCKET
WELDED FTT NG
MUST CuNFORM
T2 PAR 20 26 ¢

—

34NG OR P PE MLST Cu FuRM
PAR <* 35 0 TUB NG
OF P PE
FLARED
FLAREL OR SOCKET DR =0OCKET
WELLED F TT NC WELLED
WLST CONFORM ——t FIT NG st T“TBLMEEEF‘“
TC PAR 27 36 2 T MES
JETER ~ DES GN PRESSLRE.
UN ON VALVE AT anf
FLARED OF BLYA [OWN —ak NN PaR 223300 2
wELOEL L FLARED
FTT No Mo (“,ORM IR SUCHET
“ TABLE LR TP PAR L233 % WELDED
: T MES — FTT 46
DE3 GN PRESSLRE
AT 00 F
PAR 2033 b2

) z
P PN, ABC E METERS
— R GE T
_ T8 W R FFE
AR ENT FLWED OR S0 KET
o - WELDED F TT NG
TUB NG OF P FE - SUTABLE FOR
SU TABLE ELAREL OR Sn WET ~ METER JALVE 5T MES
FR 2T MES WELLED FTT Mo FLARED CF SOCKET  LES GH PRES JRE
DES 6N WELDELF TT v¢ A7
PRESSURE TUENG OR PPE METER vaL/E TR, FAR (D57 k¢
AT roF w2 UN ON MUST CCNFURM 4 - TLBN. TRPPE
PAP 2C 3 30 = X
A 33 FLARED OR o8 TOFAR LI 3 b o }
SOCKET WELDED ' s FLAREL R SOURE
FTT NG R UNDN % WELLED FTT N
5 FLAPEL (R = _KET GR It o
WELDEG F TT Nu [ -

PANEL

¢
TUBNG K PPE
MUST CONFORM TD

PAR 22 %

M3 LEY METER

= a)

FIGURE 1 Connec
Code for Pressure Pipiig"” for Steam and Water Applications

AP ANy ved

PAR 236 )

S—

FLARED OR SOCKET

WELDED F 1T 46

MLST CONFORM 4

TOFAR _23F 0 [ 1

JB NG OR P PE

BLW DDWN VALVE Y MUST CONF .M TO
MLST CONFORM T -5 PAF 222$q

PAR 27 3Z{b

P P NG BELOW METERSZ

ting Piping Recommendations 1n accordanc > with



G18-1
Page 3

SELECTION OF MATERIALS

When selecting material for connecting lines
between the Primary Element or other pres
sure source and the instrument, consider the
following

1 Kind of fluid being measured

2 OQperating temperature and pressure of
fluid

3 Possibility of corrosive atmosphere

4 Distance between Primary Element o:
pressure source and mstrumeat

Recommendations below are based on Para
graph 122 of the "American National Standard
Code for Pressure Piping (ANSIB31 1 0 1967)
Figures 1and2 illustratethe minimum require
ments specified by this paragraph of the Code

Selection Chart Recommendations

Pressure and temperature conditions shown
1n the Selection Chart (Figure 2) reter to the
pressure and actual metal temperature in the
istrument lines Allowance should be made for
temperature increase during blow down, al
though the Code recognizes that the metal tem
perature in the lines during blow down may be
considerably less than main line temperature,
and permits :ating the piping in superheated
steam service at saturation temperature rather
thanat the higher actual ilowing temperature in
the main line

For best instrument response, 1,2 inch O D
tubing or p1ping 1s recommended as a nunmimum
s1ze However. 1n some applications. 1t 1s de
sirable to use 3,8-inch O D tubing tor final
connectio1s at the instrument, but these lines
should not cxceed ten teet per line inlength(see
Figure 18)

NOTE Sizes listed are based on a maximum
run >t 100 feet for each connecting line For
each G0 feet or ron Ylgnger thaa 100 feet gse
tubing or pipingl 8 wnch laiger 11 size Alwavs
use the weight of tubing or piping noted in Fig
ure 2 or 1n the recommendations belcw

Selection Based on Measured Fluid

For steam. water, and most other liquids
within the Timitations of temperature and pres
sure noted 11 Figure 2, usc copper tubiig and

steel flared fittings (do not use copper tubing
for services with flamimable fluids 1n the piping
system) For conditions too severe for either
copper or steel tubing, use Schedule 80 steel
pipe with socket welded fittings Use either
1,2 mnch or 5,8 inch O D steel tubing and
flared fittings for temperature and pressure
conditions which do not fall within the limita
tions for copper fubing in Figure 2 Use steel
tubing for gas and o1l service

For air or gas measurement with Type CC,
CA, CH, DC DA, or DH Fluid Meters, use
3,8 inch. Schedule 40 iron or steel pipe wth
screwed fittings, for Type CG and DG Meters,
use l-inch, Schedule 40 1ron or steel pipe with
screwed fittings tor piping runs up to 25 feet,
for longer runs. use larger size plpe

For brine measurement, use 3 8 inch wrought
pipe with screwed fittings

For black liquor measurement, use 3 4-inch
wrought pipe with screwed tittings

Instrument and Blowdown Valves

Instrument or meter valves are shut oft
valves mstalledimmediately ahead of the instru
ment connections as shown in Figurc 1 For in
strument desigied for service pressure up to
800 psig. use 3 8 inch forged steel screwed
instrument valves For Type CG or DG Fluid
Meters, use 1 inch valves as specitied 1n Fig-
ure 7 For instiuments designed tor service
pressures grealer than 800 psig, use instru
ment valves consistent with the size and type of
connecting piping required Where an adjacent
meter piping arrangement 15 used (Figure 18).
use 1, 4~inch instrument valves

Valves that come 1n ¢ mtact with black hquor
or brine should be 1ron For materials for use
with other corrcsive liquids consult Bailey
Meter Company

For pressure instruments. use 3 8 inch
torged steel screwed valves for 1:1strument
ralve and 3 8 inch torged steel for blowdown
valves (Figure 11)

For Fluid and Differential Pressure Meters
designed for pressures greater than 800 psig
that include manifold piping with either square
cends for welding or 1 2 1i¢h back welded
forged steel umois, use 1 2 11ch forged steel
valves with ends equipped with erther welding
sockets or 1 2 inch NPT threads
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NOTES

1 The curve representing the rating of the tubing
selected must lie above the intersection of lines
1epresenting the actual expected maximum sus
taied temperature and pressure

2 Tubing materials, dimensions, and specifica
tis1s are those of tubing stocked by Bailey Meter
Company In some cases, larger sizes aire rec
rmmended Seve:al commercial pipe sizes have
see1 showa for convenience

3 If other materials or sizes or wall thicknesses
are used, allowable working pressures must be
calculated as provided for in the code

4 Te nperatures are mstrument line fluid temper
atures In steam service, tubing preceding blow
d wn valves shall be suitable for saturated steam
temperature at the design main line pressure

5 Copper tubing may be used n dead end steam or
water service up to design pressures and tempera~
tures shown by the dotted curves provided that the
temperature within the lines for continuous service
dees not exceed 406F

6 Pressure and’/or temperature mav exceed the
101 mal design conditions occasicnally provided the
pressure does 10t exceed the allowable value for
the temperature invulved by more than

(1) 15% during 10% of the operating period
(2) 20% during 1% of the operating period

7 The recommended mmimum wall thickness for
socket welded tubing 1s 065

8 Tubing wall thicknesses are 10t calculated to
provide additional thickness that may be required
for mechanieal strength Tubing should be continu
ously supported  condut, trays or channels

FIGURE 2 Selection Chart for Instrument Connecting Piping
Based on Code for Pressure Piping {ANSI B31 1.0 1967)
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FIGURE 3 Tvpical Steel Flared Fittings
Blowdown valves at or near the instrument meter. must be suitable t>r1 1 2 times the de
should be of the gradual-opeming type and for sign pressure at 100F
steam service, should be suitable for saturated
steam temperature corresponding to actual line Flared Fittiigs
pressure For other than stzam service valves
should be switable for actual mainline pressure Figure 2 1ndicates that carbon steel tlared
and temperature fittings are suitable tor pressures up tc 2000
psig at a temperiture >f 900F Several iorms
When blowdown valves are used valves at of steel flared fiiti1gs are shown in Figuie 3
the instrument, as well as any intervening fit For proper 1istallation ot flared fittings. see
tings and tubing between such valves and the ' Flaring Copper or Steel Tubing page 18
INSTALLATION FOR FLUID AND
DIFFERENTIAL PRESSURE METERS
Before installing connecting piping, refer to General
Figures 4 thru 7 to determine the best type of
installation for the application desired note the 1 Connectiig mping or tubing must slope
general and specific remarks covering each at least o1e inch per foot and be properly sup
individual arrangement ported throughou! 1ts entire length Pockets
formed by incorrect sloping or supporting will
cause faulty operation of the Meter (refer to
~— An alternate method (providing test connec ' Supporting Connectioy Lines™. page 17)
tio1s) of mahing final connections 1s shown in
Figure 18 For various types of high and low 2 Connect K1 (upstream Primary Element

pressure connections see Figure 8 connection) to high pressure (H) side of Meter
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NOTES
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FSCE b T RE MLTECR
SEE F , RE &

FLL D

FIGURE 4

3 Connect K2 (downstream Primary Ele
ment connection) to low pressure (L) side of
Meter Refer to Instructior Sectior G23 1 tor
details regarding connectiois at horizoatal and
vertical pipe hnes

4 Ru1 connecting lines close together to

mamtain equal temperature, making sure that
neither comes 1n contact with hot steam pipes

5 Tubmng aid pipig must he absnlutely
fight Use tull lengths ot tubing with as few
unions or tittings as possible

Steam, Water, and Non corrgsive Liquids

The arrangement of coiviecting piping for
steam. water, or other non corrosive lLgqud,
regardless of operating pressure and temper
ature 1s basically the same Differences 11
volve ouly the connections at the Primary Ele
ment aid the piping material

R L FFERF T AL

FRts. RE METER

Installation of Connectiig Lines with Primary Element above Meter

When the Meter 1s below the Primary Ele
ment (Figure ), rux connccting piping directly
between Meter and Element (whethertlow at the
Element 1s horizontal or vertical) Where the
Meter 1s located above the Primaiy Eleme
(Figute 5), observe the following precautions

1 Arrange tubing with diop tegs below the
Primary Elemet (Figure 5) with lowest polat
of drop leg about five tect below asial ceater of
pipe line

2 Install vertical risers with air vents at
top of vertical runs ot tubing to Meter to dis
charge accumulations ot air

3 Slopc tubing trom risers downward to

Meter

4 Mahe certain that line pressure 1s able to
support a water column from Primarv Eleme 1t
to Meter at anv rate of flow
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SOFT ANNEALED FLEX BLE TUB NG —_ _—
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T
# METER VALVES UP TO 800 PS G N
ABOVE 800 PS G USE METER VALVES ———— __
CONS STENT W TH $ ZE OF CONNECT NG -

PP NG REQU RED

FOR NSTALLAT ON OF ORF CE
OR FLANGED FLOW NQZZLE
SEE NSTRUCT ON SECT ON G23

FOR NSTALLAT ON OF HOLD NG
R NG TYPE FLOW NOZZLE
SEE NSTRUCT ON SECT ON G23 2

FOR NSTALLAT ON OF WELD N
TYPE FLOW NOZZLE
SEE NSTRUCT ON SEGT ON G623 4

FOR NSTALLAT ON OF N PPLES,
VALVES AND/QR RESERVO RS
SEE NSTRUCT ON SECT ON 623 —

FLU D OR D FFERENT AL 3{
PRESSURE METER :E(

2T TS AR OVENTT

2

- 24 LG GOPPER QR STEEL R SER9
CEFEND NG ON MATER AL OF
CONMNECT NG TJB NG

>TEEL FLARED UN ON OR SOCKET
WELD NG TEES

- FOR PRESSURE CAS NG OF SPECF G
TYPE METER SEE F GURE B

———=-"TLEL FLARED QR SOUKET
WELL NG JN ONS

== CONNECT NG TUB NG

st MATER AL DEPENDS ON
73 PRESSURE AND TEMPERATURE
NVOLVED SEE F GURE 2

NOTES

ALL CONNECT NG L NES MJST

SLOPE DOWNWARD AT LEAST
ONE NCH PER FOOT

FOR SUGGESTED BLOW DOWN

Tw
A
PR N N
il e Tﬁé!
ia .
H Ky -
STEEL FLARED MALE OR SOCKET -—
WELD NG CONNEGTORS
S
e —_—

P P NG AT METER SEE F GURE 4

FOR SUGGESTEL METHODS FOR
SUPPORT NG GONNEGT NG P P NG
SEE F GURE 5§

SEE NSTRUCT ONS UNDER

SELECT ON OF MATER ALS
FOR 5 ZE OF TUB NG REQU RED
FOR SPEG F G LENGTH OF RUN

FIGURE 5 - Installation of Connecting Lines with Primary Element below Meter

01l, Chemicals, or Other Corrosive Liquids

Installation of connecting piping for o1l,
brine, chemicals, and other corrosive liquids
1s similar to that for non corrosive lhquids
except that separating chambers should be 1n
stalled 1n the pipe lines Th2se chambers sepa
rate the line liquid from the clean water 1n the
mstrument Where special arrangements of
separating chambers are required, a drawing of
the specific installation will be included

Gas, Alr. or Non-Condensable Vapors

Figure 7 shows connecting piping for gas,
alr. or non condensable vapors The Meter 1s
usually 1installed above the Primary Element
If the Meter must be located helow the Primary
Element, piping from the Element to the vert1
cal drop should slope downward toward the Pri:
mary Element

When the gas contains moisture, dirt, o1
other foreign matter, install traps or settling
chambers (Figure 9) 1n the piping so that such
material mav be collected and blown down per
1odically Arrange all mpples and valves at the
Primary Element so that moisture, condensa-
tion. or tarry accumulations will drain back mto
the gas main Make arrangementsfor cleaing
and draining accumulations of scale or tarry
substances which might collect on the inside of
the pipe at the orifice location If the effective
area ofthe connecting piping 1s reduced bv large
accumulations, the Meter will become sluggsh
and inaccurate

Low Pressure Steam

In applications where steam pressure 1sless
tha 25 psig, the connecting tubing arrangement
1s the same as that shown in Figures 4 and 5
except 1n specialapplications when the Primary
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GATE VALVES —————— -~ AR VENTS

LAGGED P PE

FIGURE 6
Primatvy Eleme it where Static Pressure in Line Would Not Otherwise Support Required Water Column

STEEL FLARED
MALE CONNECTOR

+ 00 coprer TUB NG AT
CEAST 5 Q" N LENGTH _

STEEL FLARE
MALE CONNECTORS ...

'

i
f

3
§ VALVES

]
* FOR PRESSURE CAS NG

OF SPEC F C T1FE METER
SEE F GURE 8

[~ . BARE PPE

ALL CONNECT NG P P NG AND LAGG NG_FROM
NLN TO RESERVO RS BY CUSTOMER,

ALL PP NG SHQULD SLOPE AT LEAST PER FOOT
DOWNWARD TOWARD METER AND PR MARY ELEMENT

THE 4 DIA N CONNECT ON SHOULD BE TAPPEL NTO
THE L Né AT APPROX 30° FROM THE HOR ZONTAL
AS SHOWN.

THE DRA NS SHOULD BE SET N THE PLANES CF
THE K AND K, GONNEGT ONS

THE N PPLE CONNECT ONS SHOULD BE TAPPED
NTO THE L NE AT APPROX MATELY 45°FROM THE
HOR ZONTAL AS SHOWN.

” N PPLES MUST BE FLUSH W TH NS DE OF P PE.
THE P PE MUST BE SMOOTH AND FREE FROM BURRS.

FOR PR MARY ELEMENT NSTALLAT ON,
SEE INSTRUCTION SECTION 623

TYP CAL NSTALLAT ON OF CONNECT NG L NES
FOR

LOW PRESSURE STEAM FLOW MEASUREMENT.
WHEN THE METER S LOGATED ABOVE THE OR F GE
AND THE STAT C FRESSURE N THE P PE L NE WOULD
NOT OTHERW SE BE GREAT ENOUGH TO SAT SFAGTOR LY
SUPPORT THE NECESSARY COLUMN OF WATER N THE
METER CONNECT NG L NES.

RESERVO RS)E )’E\
o= )

FLU D OR D FFERENT AL
PRESSURE METER

il \ i o )
‘\ﬁﬁ -
L ﬂ R T
3
\ /
y
o

4 .

7
2

OR F CE OR
FLOW NOZZLE

Q
1

K2 K

Installation for Low Pressure Steam Flow (under 25 psig) with Meter Above
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D RECT ONS FOR BLOW NG OUT SETTL NG CHAMBERS VALVES

us

FOR TYPE CG METERS,
3/8 VALVES FOR

ALL DTHER TYPES

F RST CLOSE VALVES W"a'C AT THE METER AND OPEN
THE EQUAL Z NG VALVE THEN OPEN BLOW DOWN
VALVES WHEN ALL SED MENT S OUT, CLOSE BLOW
DOWN VALVES T GHTLY

SLOWLY OPEN VALVE "U CLOSE EQUAL Z NG VALVE
AND SLOWLY OPEN VALVE H

FOR TYPE GG METERS USE SCH 40P PEW TH
THREADED F TT NGS FOR P PE RUNS UP TO 23 FEET
FOR ALL OTHER TYPES USE 3/8 SCH 40 P PE

FOR PRESSURE CAS NG
"L TO K P PE OF SPEC F C TYPE METER,
CONNECT ON J_|_‘ SEE F GURE &
H TOK PPE IH
CONNECT ON
?SETTL NG GHAMBERS

\ l FOR O RTY OR TARRY GAS

L 2PPE SZE
™M N MUM RECOMMENDED LENGTH 8

ECCENTR C
OR F CE

ad L LOW DOWN VALVES
e
e ket

METER ABOVE ORF GE OR FLOW NOZZLE

FOR NSTALLATON OF ORF CE OR NOTE SLOPE ALL P P NG NOT LESS
FLOW NOZZ2LE, SEE NSTRUITION THAN PER FOOT TOWARD
SECT ON 623 PR MARY ELEMERT
FOR NSTALLAT ON OF N PPLES FoR Ys:.,':f.%GP",EETE\:SY%S;READED
AND VALVES AT PR MARY
ELEMENT. SEE NSTRUGT ON 'L TO Kz P PE CONNEGT ON F TT NGS FOR P PE RUNS UP TO 25 FEET
SECT ON ’523 " FOR ALL OTHER TYPES USE 3/8 SCH
H TO K PPE CONNECT ON 40 P PE

B — a 1
VALVE® FOR TYPE GG METERS,
3/8'VALVES FOR ALL OTHER TYPES

ECCENTR C
OR F CE

P N
SETTL NG CHAMBERS -

FOR O RTY OR TARRY GAS

2 PPE SZE

M N MUM RECOMMENDED LENGTH 8"

BLOW DOWN VALVES —. L 1 L d
\;5 B ~~FOR PRESSURE CAS NG
A1 et

OF SPEC F C TYPE METER,
SEE F GURE 8

METER BELOW OR F CE OR FLOW NOZZLE

FIGURE 7 Installation of Cowmecting Lines for Gas or Air Flow Measurement
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TYPES Bu, CU,CC AND OC
3500 AND 6000 PS G

TYPES (C,CH,DC AND OH
BOO P3G

TYPES BR AND CR

TYPES BU, CU_AND DU
800 PS G

TYPES CA AND DA

SHOWN HERE N ARE VAR 0QUS
TYFES OF Ba LEY FLUD AND
DF ERENT AL PRESSURE METERS
THE W GH AND LOW PRESSURE
CONNECT ONS ARE DES GNATED
AS H AND"L RESPECT VELY

AL V EWS SHOWN ARE AS
SE N FROM THE FRONT
OF THE METER CASE

FIGURE 8 Various Meter Types showing High and Low Pressure Connections

Element 1s below the Meter and the pressure in
the system cannot support a water column equal
to the vertical distance bhetween the pipe lLine
and Meter (Figure 6)

Settling Chambers

Refer to Figure 9 If the steam or lLiquid
being measured carries consideratle sediment
which might collect in the connecting tubing and
pressure casing, mstall settling chambers close
to Meter or atalow pointinthe connecting hines
Sediment that has accumulated 1n the bottom of
the settling chamber can be blown down as often
as nccessary Whenblowing downthe chambers,

reter to Figure 9 and observe the precautions
under "Blowdown Piping . page 17

Ii the nature of the flmud bewng measured s
such that gases form in the piping and accumu
late under the Fhud Meter bell, place a mag
nesium rod in each settling chamber to correct
the conditions Insert rods thru blowdown con
vection 1n bottom of chamier A scieen(soldered
across the 1nlet end of the nipple or pipe cor
nected to the chamber) will keep the rod from
clogging the blowdown connection Note that
piping from meter to reservoir must be at least
five feet
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FIGURE 9 - Installation of Settling Chambers
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INSTALLATION FOR

Figure 10 shows typical piping 1installations
for level instruments Several piping arrange-
mentsat the drumare shown, differinginthe ele
vations of effective upper and lower instrument
connections with respect to connections actually
provided 1n the drum View 11s the simplestar
rangement with piping arrarged horizontally at
the two drum connections and should be used
where possible, however, if the distance between
connections exceedsthe desired range span, dif
ferential pressures beyond the instrument range
may result Therefore, it mayv be necessary to
11stall an external circulating pipe aid tee off
11strument connections (see views 2 and 3) at
ettective elevations correspondingtoinstrument
range limits For calibration data to apply make
mnstallation with effective connection elevations
as noted on Specification Sheet or calibration
table mncluded 1n this instruction book

General (Refer to Figure 12}

1 Connecting piping or tubing must slope at
least une nch per foot and be properly supported
throughout 1its entire length Pockets formed by
incorrect sloping o1 supporting will cause faulty
operation of the Meter (see Supporting Con-
necting Lines page 17)

2 Connect high connection (HC) to highpres
sure (H) side of Meter

3 Connect low connecticn {LC) to low pres
sure (L) side of Meter Refer to Instruction
Section G23 1f{or details regarding connections
at horizontal and vertical pipe lines

4 WhenaClass 13H Compensator 1s mcluded
in a Type LH Recorder or Indicator, run con
necting piping to helix coil from HC connecting
piping (see Figure 11)

5 Run cowmecting lines close together t>
maiitain equal temperature, making sure that
neither comes 1n contact with hot steam pipes

6 Tubing andpiping mus. be absolutely tight

Boiler Drum Connections

Connections into the boiler drum correspond
to the highest and lowest drum levels to be
measured (at least 30 11.ches apart) The usual
range 1s 15 to +15 inches with zero inches of
water representing wormal water level and the
connections made 15 inches above and below
that level

The drum connectiois {Figure 10) should be
level and made 1n the drumheador 1n the side of
the drum near the end (the same endas connec

G181
Page 13
LEVEL INSTRUMENTS
e HC 2 OC SOFT ANNEALED FLEX BLE)
COPPER OR CARBON STEEL TUB NG APPROX
T0,Lc O MAXMUM LENGTH TO NSTRUMENT

HEL X
NSTRUMENT VALVES

[ .

VALVED OUTLET FOR TEST NG
u AND DEPRESSUR Z NG HEL ¥

FIGURE 11 Installation of Coniecting Piping
for Class 13H Compensator

tions for water column) Locate connections so
openings 1nto drum are not subject to direct 1n

terference from circulating or generating tubes

In necessary, protect openings with baffles

Use a reservolr at the high connection (HC)
to provide a constant water head on the high
pressure side of the instrument

Connections i Tanks, Heateirs, Etc

Connections 1to tanks, heaters hot wells,
or other vessels are similar to those made to
boiler drums (see Figure 10) The connections
should cover complete level range with the low
connection {LC) several inches above the bottom
of the vessel to prevent sediment and 1mpurities
from entering the piping

I steam 1s present 11 the tank, install a
reservoir at thehigh coinection (HC) to provide
a constait water head If the vessel does not
contam steam, some means must be provided
for maintaining a constant water head on the
high coinection DOne method 1s to use a slight
feed supply 1n which water 1s introduced slowly
into high connection Further details are avail-
able upon request

For special 1istallations (1 e where air
bubbler or sight teed systems ctc arc re
quired), specific drawings covering the apph
cation will be provided
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WELD NG NCLUDE LOCF TO #ROvV DE »QR FREEDOM NOTE>
ADARTER “TTTT SEWAUEMENT N CASE OF THERMAL JNE 4 N HOR 4 N W ASWLRGFT (R EGLAL)
E<PARS GN DR MOVEMENT CF M N L NE ARESSURE SNUBBER FUR ALL WATER Fiow
LON® ALST PRGVOES SEAL F NSTRUMENT 585 FLAW 1 on PRESSURE (5N0FS G OR ABOVE)
2L CATED ABD E TRESIUAL SO RCE HuH VELGC T STEAM FLOW WHERE 4 PLME 5
USED OR WHEM EVER RAP D PRESSURE
0SC LLAT ONS ARE ANT C PATED
BRELSURE
LOURCE 2 FOR SUGLESTED BLCWDOWN P P NG ARRANGEMENTS

/2 VALVE 8NG & N BRLE

{ R LaRGER) <L TABLE FOR
CFERAT M. PRES“URE

AND TEMPERATURE

a

S MDD COPFER DR STEEL —=
TUB My (S T ANNEALED)

W Th FLARED £ TT N5 OR

35 STEEL F PE AND F TT NGS.
OEPEND N ON PRESSURE

AND TEMPERATURE NVOLVED
SEE F LURE 2

SNUBBER
SEE NITE

ALTERNATE
W TH SNUBBFR

3
5 vALvE

FLJL,ED TEST

/4 4 OD TUR NG

SEE F GURES * aND 4

STEEL 8 SHN,
7~ F REQURED DEPEND NG
/ IN'S ZE OF SNUBBER

w

FOR SUGGESTED METHODS FOR SUPPORT NG
CONNELT Nu PP NG SEE £ GURE

NSTBLLAT ON

CONNECT NN 4 O TUEBNG
LOCATE TH S ASSEMBLI AS
CLOSE AS k)55 BLE T0 ;
NSTRUMENT i
3 STEEL FrE AMC TEF
; BLCWDUWN VALYE

1
FLEXBLE TuB fes TURNSRED w TS SEC SDER AnE
TwWi} (R THREE) FRFSS JRF JN TS MEASJRF THE SAME
PHRESSURE THEY MUST BE TEED TM GETHER a3 SHOWN
RECIRDEN

FIGURE 12

INSTALLATION FOR PRESSURE

General (Refer to Fipgure 12)

1 For connection at pressure source, use
1,2 inch(or larger) steelnipple (size 1n accord
ance with Code for Pressure Piping") followed
by Globe type shutoff valve; both nipple and valve
must be swmtable for operating pressure and
temperature at the pressure source

2 Install valve so that it closes against the
pressure from the pressure source

3 To make connections from instrument to
pressure source, use either 1/2 inch O.D
copper or steel tubing with steel flared fattings
or 3/8 mech instrument shut off valve followed
by a 3 8 inch nipple and tee in the piping near
the instrument

4 A short length of flexible capillary tubing
1s provided with each Pressure Recoider and

0D FLE> BLF LOPPER OR STEEL
TUB NG W TH STEEL FLARED F TT N ¢

YLEX BLE STEEL TUB Nu
W TH 4 MALE CONNECTORS
AT EALW END RN SHED

W Th TRANSM TTER
BUSH NG SM TTE

F REQU FED

NC CATIR GAGE TRANSM TTER

Installation of Connecting Lines for Pressure Instruments

INSTRUMENTS

Transmitter The outlet end of the tubing has a
fitting with 1,4 inch male pipethreads Connect
the fitting to the 378 1nch tee, using a 1/4x3/8
inch bushing

5 In the case of a Pressure Indicator or
Gage, no capillary tubing 1s furnished Use a
short length of 1/4-1nch O D tubing with flared
fittings fromthe 3/8 inch pipe tee to the nstru
ment to provide a flewible ccnnection at the
1strument

6 Include a short drop leg in the piping at
the pressure source whe: the pressure source
1s located below the instrument piping

7 Tubing or piping must be absolutely tight
Use full lengths of tubing with as few unions as
possible
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4 >, 3
Pa EL naTF r uf
’ WREN_BLOWDOWN JOMT 1S USEG, MATE !’,
¢ 3PPER W STEEL . COPPER LR STEEL
SONT SO THAT L NE FROM PAMEL S AT
et I e R\ -
o ygcur e L ;E:vrwnmiwr LD < P WEOWN PER 6D e
SLOWDOWN_VALVE
T3 NSTRUMERT 4 5U TABL
g PRESSURE AND TEMPERATURE ’
T FOR QPERAT Ni
SLOWOMN vaLvE SU TASLE 108 OPRAI NG e ::\;:(s"?::f:«g:mvt/ —y
L\)(‘AY[VALVES COMVEN ENT 1O OPEAATOR —__bn - . FOR DENT F i
ThG ALVE FOR OENTF CAT O ~ o e asum TOGRAN T3 RN 1g PRESSURE SOURCE
10 LRAN  Tu DRAN FANEL BELOW PANEL
FIGURE 13 Typical Bailey Instrument Panel Arragements
A typical Bailey Instrument Panel piping 1n cedures If settling chambers are used in pipe
stallation 1s shown schematically in Figure 13 lines, they should be included in place of blow
Sketch A The panel piping uses bulkhead type down joints (see Figure 9 for installation of
fittings with 3/8 inch NPT outlets (see Figure settling chambers) Make certain that piping
13, Sketch B) for connecting pipe outside the fromthe jointstothe pressure source and blow-
panel Meter connections are made as shownin down valves are suitable for the highest pres
Sketch A sure and temperature encountered and are of a
suitable s1ze for the disiance between the pres
Routine blow down of instrument piping sure source and the instrument (see "Selection
should be made from some point outside the of Materials' padze 3)
panel Connect blowdown lines and joints within
20 feet of the panel as shown 1n F1gurc/14 and Observe the following when maki g pipe runs
Sketches C and D of Figure 13 Use 3/8 11ch to the panel
O D tubing from blowdown joints to the panel

Make blowdown joint connections so that piping
from 1istrument (or panel) 1s at a right angle
to the direction of flow during blowdown pro

1 Piping out top of panel (see Figure 13.
Sketch C)
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a When the pressure source is located
abave the panel, run piping directly to pressure
source, no drop leg 1s required

b When the pressure source 1s located
below the panel. provide an air et cluse o
the panel connection at the high point 1n the line
run pipinyg downto at least 5 teet below pressure
source then back up to the source

TO F, LONNE TN TC r GOWNE.T O
AT FRMART ELEMENT AT FRMAKT ELEMENT
~ »

3
~ MALE R N TEES

NSTRIMENT VALVES w

FOR PRESSURE CAS NG
SEE LRAW NG OF SPEC F
TYPE METER | F G RER

FLU L OR D FFEREFT AL
PRESSURE METER

2 Pipmng out bottom >f pancl (see Figurel3,
Sketch D)

a When the pressure sjurce 1s located
above the panel, run pipiig down 3 to 5 feet be
lore going up to pressure source, this provides
sutticient drop leg

b Whe pressure source 1s located below
the panel. run piping down to at least 5 feet be
low pressure source thea back up to source

BLOWDCWN L NES MUST BE

~ T SAME 5 LE AND W HT A%

S L tES BETWEEN  <TRUMENT
AND PRESSURE SOUR E

BLIWLLWN TROUGH SHOWN HERE =

AER L1 A SUGLEST ON
BEFORE BLOW NG GOWN THE ER Lr & SUGLEST O

GANNECT Mo L NES  ALWAYS
(L SE BOTH METER VALVES
T GHT ANG DPEN THE METER
EGIAL Z NG VALVE

FOR BLUWCOWN USE , GLOBE VALVES
THAT ARE SAT SFACT RY F R THE
LPERAT NG PRESSURE aND

THE BLOWDOWN - ° ‘ A M

PP UG A BER 4 DRECT v TQ THE
[RAN,™ o ManE P Takn ETC
HWEVER SONE MEANS MU~T BE

FRO DED T LETERM IE WHETHER

[

TEMPERAT JRE

IR NIT THE BLIWDOWN vALVE MALE [ ° ° ° . o ]
S LEAK NG CONNECTORS 7 g
> BLOWDOWN
VALVES
EACH L NE R FAR F L NES
SHOULD BE TACGED FGR
DENT F CAT ON PURPISES
HLOWDCWN
TROUGH
e
e
.
To DRA N

FIGURE 14 - Suggested Arraigement for Instrument Connecti1g Liie Blowdcwn Piping
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BLOWDOWN PIPING

Typical blowdown piping arrangements are
shown 1n Figures 13 and 14

General

1. Blowdown piping and valves must be the
same as used in 1strument connecting lines and
suitable for the highest pressure and temperature
that mav be encountered

2 Ii no blowdown pipmng 1s furnished. the
instrument valves must meet the same specifi
cations as noted here for blcwdown valves

3 If blowdown pipingis provided. the instru
ment valve need only be suitablefor 1 1 2 times
the design pressure at 100F

4 Tag each valve or set of valves for ease
of 1dentification

5 See applicable 1nstruction sections ftor
frequency ot blow down

Blowdown Procedurc

1 Close instrument valves For Fluid and
Differential Pressure Meters and Level Record
ers or Indicators open instrument equalizing
valve

2 For instruments without separate blow
down piping

a Crack unions or fittings below instru
ment valves andbleedoff pressure 1n instrument
casing,

b Disconnect connecting lhines from 1n
strument at unions or fittings on 1nstrument
mamfold vt Cvnnelting piping.

¢ Swiiwg connecting lines away so blow
down 1s not directed toward instrument casing

3 Slowly open one blowdown (or instrument)
valve Allow sufficient time for hine to clear,
then close valve Repeat for other valve (pres
sure struments have only one valve)

4 If instrument measures steam allow suf
ficient time for steam to condense 1n connecting
lines beforce placing instrument 1n service

5 (Reconiect liies on instrument without
blowdown piping ) Place mstrument in service
1n accordance with procedure outlined in apph
cable Instruction Section

SUPPORTING CONNECTING LINES

Instrument connecting lines must be supported
and adequatelv protected to prevent sagging and
accidental damage TFigure 15 shows various
methods of supporting connzcting piping When
planning connecting piping runs, consider the
following

1 Piping runs should be arranged for ease
of maintenance

2 Tag lines every 30 to 40 feet for easy
1dentafication

3 Run piping in protected areas (such as in
channels, I beams, against walls or ceiling,
thru pipe sections. etc )

4 Protect horizontal runs near floor with
steel sheeting or kickplates

5 Support piping thru which hot liquid or
steam will be blown so that 1t may expand and

contract without buckling One method 1s to run
piping  thru short sections of larger pipe,
clamped tight by the supporting device

6 Run connecting lines 1 group fashion as
they approach an mstrument panel board (see
Sketch L of Figure 15) Run different types of
piping, such as instrument, draft, and control
lines 1n separate groups or tiers If two lines
are required for one 1nstrument. rui lines ad
Jacent to each other

Protect Against vibration

The following suggestions may be helpful to

eliminate vibration which could cause piping
lailure

1 Support tubing with wooden clamps (see
Sketch C of Figure 15)
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FIGURE 15 Suggested Methods for Supporting Instrument Piping

2 Insert a small piece of 1 8 inch thick
rubber (gasket material) betweeir each tube
clamp and tubing at all pomts affected by
vibration

3 Make two or three loops (in a horizontal
plaie) 1n the tubing al or near the pressure
source connection.

4 For low pressure (dratt or control) con-
necting lines, 11sert a 12 to 18 inch length of

air hose 1n the line at the pressure source con-
nection. (see Sketch N of Figure 15) Rubber
ccvered woven steel tubing, in which a small
rod has been mserted, might also be used for
this purpose

5 Setup a periodic inspection procedure for
checking all joints for leakage

FLARING COPPER OR STEEL TUBING

Flare with approved flarmgtools To make a
good joint, square off the end of tte tubing and
tile away all cutter or hacksaw marhs Remove
all tilings, chips. burrs, and grit from 1inside
tubing by blowing compressed air thru tube
Also remove any buirs on outside edges Make
certain that the flare conforms ta the require
ments of the fitting used tor coupliiyg the tube
It tlaring tools have been properly used, the
flare diameter will be correct

When the tube 1s tlared tou short (Figure 16,
Sketch A), the tull clampiig area of the hitting 1s
not utilized and the flare may be squeezed thin
dueto the small area of thetubetha- 1s clamped

Tubes flared tyo lorg (Figure 16, Shetch C),
will stick and jam on threads whe1 assembling
and are likelv to seat agalist the bottom ot the
fitting rather than on the tapered seat

For coriect flare length (Figure 16, Sketch
B). anddiameter, the jutside corner cf theflare
should extend beyoid the maximum inside dia
meter or toe of the sleeve or tube nut. but not
beyoid the outside diameter ot the sleeve or
tube nut

The flare angle ot thetube should be directly
related to the tlare angle ot the fitting An 1in
complete flare cannot be depended upon to draw
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down properly on the fitting seat since the
sleeve tends to climb up on the flare, leaving
very little grip on the tube after the fitting 1is
assembled Therefore, complete all flares to
the proper angle

The flare must be square and concentric with
the tube and fitting sleeve to seat properly
Flares may be out of square and eccentric be
cause the tube has not been cut off square ad
the flare has been unevenly formed in the flar
g tool. Such flares camnot be corrected and
should be cut away and reflared

Inspect the flare for surtace markings If
marks are present, theflare should be cut away
and the tube reflared

Before flaring, be sure that the sleeve and
or tube nut has been placed on the tubing

[
i 2
v ann
e
s e e

. — ~

SKETCH A
TOO SHORT

SKETCH B
CORRECT

SKETCH C
TOO LONG

FIGURE 16 Tubing Flares

TESTING FOR LEAKAGE

To test for leakage, follow the steps outlined
below:

1 Tighten connecting piping, fittings, and
valve assemblies

2. Disconnect piping trom mstrume 1t

3 Blow down piping under line pressure to
mahe certain it 1s clear (see Blowdown Pip

PROTECTION

For installations where cold temperatures
may be encountered, connecting lines should be
protected to prevent fluid in the hines from
freezing One of the methods recommended be
Iow should be used when excessively cold tem-
peratures exlst

Electric Heating Cable

For dependability the elactric heating cable
method 18 preferred to eithar of the twa alter
nate methods below Install the heating -able
as tollows (reter to Figure 17)

1. Wrap nstrument lines with a 1 8 inch
(mumimum) thick layer of asbestos insulation
before applying heating cable

2 Then, wrap cable around or lay 1t paral
lel to the lines and completely insulate the en
tire group

ing” Page 17 ) Then close instrument valve H
and L and allow piping to fill

4 Check lor leakage at piping and fitting
joints with a soapsuds solution

5 Repair any leaks
6. Make necessary reconnections at instru

ment Return instrument to service as outlined
1n applicable Instruction Section

FROM FREEZING

3 Support cable with straps or ashestos
tape

4 Weather proot msulation with aluminum
fo1l or other suitable material

The heating cable must be able to withstand
any temperature that may be encountered (such
as the high temperature in Steam Flow Meter
connecting lines during blowdown procedures)
For nsulated pipes approsimately 0 24 watts
1s required per square foot of pipe area for
each degree F difference between the desired
temperature and ambient temperature On the
basis of a 60F temperature difference. a 400
watt cable will be suitable for heating 27 8
square feet of pipe surface. or approximately
200 feet of 1 2 1nch O D tubing (or two 1 2
mch O.D lines side by side 100 feet long) The
length of cable required for an nstallation.
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FIGURE 17 Suggested Methods for Protecting Instrument Connecting Lu es from Freezing

then, depends on the watts per foot of the cable
used and the method of installation (cable laid
parallel, wrapped around, etc )

A thermostat 1s recommended to protect the
cable from overheating and to alleviate manual
operation Place the thermostat directly against
the pipes being heated andat a location wherethe
temperature 1s most representative Use a sim
ple pipe strap of asbestos tape to hold the ther
mostat 1s place Reter to applicable manufac
turer instructions for additional precautios and
recommendations regarding the heating cable

Steam Tracing

Steam tracing (see Figure 17) mav be used
by runiig1/4 inch O D copper tubing (through
which low pressure saturated steam may flow)
parallel to and against the lines to be heated
Note that the instrument lines are nsulated he
tore the tracing line 1s installed and that both
steam and instrument lines are completely in

sulated and weather proofed with alunminum foil
or other equally suitable materal I plants
where condensate caiiot be wasted. 1t will bhe
necessary to provide a 1/4 inch return line
back to some common header to return the
condensate to a condenser or deaerator

Thermostatically controlled valves may be
used to turn the steam on and off as required
or this action may be a manual uperation In
the latter case, however, there 1s danger that
turning on the steam m ght be overlooked until
after the lives have froze: There 1s also the
possibility that condensate trapped at some low
pomt 1n the steam tracing line may freeze,
making 1t 1mpossible to thaw out the trozen
11strument lines with the steam tracer line

Warm Air

Wherever possible, the lines should be run
wiside & duct thru whichwarm air may be circu-
lated This 1s only practical where several lines
are mcluded 1n the same duct
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ADJACENT METER P P NG

THE PP NG ARRANGEMENTS SHOWN BELOW LLUSTRATE

AN ALTERNATE METHOD OF CONNECT NG THE METER

TO THE PR MARY ELEMENT OR OTHER PRESSURE SOURCE
THE VALVE BLOCKS PROV DE TEST CONNECT ONS TO

WHCH CAL BRAT NG EQU PMENT CAN BE ATTACHED

# THOW™ D SCONNECT NG THE P 2 NG AT TuE METER

D STANGE BETWEEN TEE GONNECT ONS TO PR MaRY
ELEMENT AND THE F NAL CONNECT ONS AT THE PRESSURE
CAS NG SHOULD NOT EXCEED ABOUT TEN FEET WHEN

US NG TH S ARRANGEMENT

CONNECT NG PP NG MUST SLOPE AT LEAST NCH PER FQOT

AGJACENT METER F P NG TEMS AvA LABLE FROM BALEY

MATER AL AND S ZE FOR ALL TUB NG
QR PP NG AND F TT NGS MUST METER CC AS STANCARD PACKAGE OF ACCESSORES W TH
CONFORM TQ LATEST REY 3 ON OF EXCEPT ON OF ; NSTRUMENT VALVES MATER &L NCLUDES
CODE FOR PRESSURE PP NG ANSI83 C 20 FEET OF 3 0D COPPER STEEL OR STa NLESS STEEL
SEE F G 2 TUB NG DEPEND NG ON PRESSURE NVOLVED
TO PR MARY

ELEMENT ~VENT VALVES

—A— X,

K K2 v .

TUR NG APPROX S5 O N LENGTH

=== ———— 6 BFBTX MALE CONNECTORS -
=" CCNNECT NG TUB NG

———— 6FBTX MALE CONNECTORS
-4 NSTRUMENT VALVES

TEST CONNECT ON PLUGS

___VALVE BLOCKS
(PT NO 957 )

MOUNT NG BRACKET

4 P PE PLUGS —

SEL\

£
rua NG APPROX 5 O

BLOWDOWN BLOWDOWN
VALVES VALVES U J NLENGTH
K K2
TO PR MARY
ELEMENT

PRESSURE CAS NG SHOWN S TYPE CC

3500 PS5 G PRESSURE STANDARD (REAR V EW

FOR OTHER METER TYPES SEE F GURES 8 & 0

PR MARY ELEMENT LOCATED ABOVE METER PR MARY ELEMENT LOCATED BELOW METER

FIGURE 18 - Adjacent Meter Piping Arrangement
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Replacement Parts ang Supplies

Complete parts drawmgs and recommendegd Spare pares | ¢ nfcrmation are weluded this mstructiop Manual
When replacemeng Patts ar supplies are required for ma ntenance ot Your Baj ¢y nstrument, €ontact your nearest
Bailey Distr et Oftice (see back cover for location) Always specify complete data on the instrumeng nameplate oy
Your nquary or order for parts Common parts are avarable for gp Pment w thi 4g hours on 3 Speed order by,
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Ca foria San Franc sco
Co orado Denver
Connect cut New Have
F orda Jacksonv e
Georg a At anta

nos Ch cago
Kentucky Lousv e
Lou s aia New Or eans
Ma ne, Augusta
Mary and Ba t more
Vasachuss* 3 Busiu
M c¢ygan Detrot
M ch gan k.aamnazoo
M niesota St Pau
M ssour Kansas C tvy
Mssour St Lous
North Caro na Char otte
New Jersey East Oraige
New York Buffauo
New York Svracuse
Oh o C ncnnat
Oho Ceveald
Peinsy van a, Ph ade ph a
Peansy vana P tsbu gh
Texas Da as
Texas Heuston
Vg a®c~od
Wash ngton Seart e
Wscons 1+ M waukee

BA LEY METER COMPANY L M TED
PO NTE CLA RE 730 QUEBEC

A berta Edmonton

Brtsh Catmba Vancouver
Man toba W nn peg

Nova Scota Ha fax

Ontar o, Ottawa

Ontar o Toronto

Quebec Motrea

BA LEY METER AUSTRAL APTY LTD
RFGFNTS PARK N QW 2143

NSW Sydney

Queers and Br sbane
South Austra a Ade ade
V ctor a Me bourne
Westery Austra a Perth

NTERNAT ONAL REPRESENTAT VES

Argent na Buenos A res
Braz R ode Janero
Ch e Sant ago
Eng and Crovdon
Frasee Pars
nda New Deh
tay M an
Jaran Tokvo
Mex co Me» aCty DF
Puerto R co San Juan
Span Madrd
Ta wan Tape
Turkey Aikara
And Other Prncpa Ctes
Form G1812371
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