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INSTA"I'ATION Supersedes 4555K19 B

TYPES AB-14, -15, -16, -18, -19, -30, AND -O
SINGLE-PHASE AND POLYPHASE O

WATTMETERS
(THIS PUBLICATION FORMERLY IDENTIFIED AS GEH-1456 )
INTRODUCTION \Eb
These instructions cover the installation of the Types -15%, -16, -18,
" -19%, -30, and -40 single- and polyphase wattmeters. These w eters are long-
scale, rectangular-pattern, switchboard instruments designedYfor flush mounting.
The instruments, as supplied, are intended for use on uit specified by the
customer. Burden data of the wattmeters is given in .

WARNING (b :
REMOVE POWER FROM CIRCUIT MEAS S INSTRUMENT BEFORE RE-
MOVING COVER. SCALEPLATE, POINTER, NT ASSEMBLY MAY BE AT

HAZARDOUS VOLTAGE LEVELS. &u
Two-element wattmeters are suppli se on balanced or unbalanced two-

phase, three- or four-wire circuitg @alanced or unbalanced three-phase,
three-wire circuits. A modified pl t wattmeter is furnished for use on

N~ three-phase, four-wire circuits. @

A rating plate, located ock of each wattmeter, gives the instrument
serial number, instrument rat other important data. If the instrument is

to be used on a circuit of hi oltage or current value than that stamped on
this rating plate, an inst ransformer (or transformers) of the ratio indi-
cated must be used. rcuit exceeds 625 volts, a current transformer as
well as a potential tra must be used for purposes of insulation. A current
or potential transf & used, must have a frequency rating which corresponds
to that stamped on th& inS§rument rating plate.

Instruments off cemytain voltage ratings are designed to be used with extermal
resistors. The a ate resistor is supplied with the wattmeter and has a

*Discontinue\; o longer available
N’

These instructi®ns do not purport to cover all details or variations in equipment nor to provide for every possible
contingency to be met in connection with installation, operation or maintenance. Should further information be
desired or should particular problems arise which are not covered sufficiently for the purchaser's purposes, the

matter should be referred to the General Electric Company.
measurement, control or protection device or system, customer should note that a failure of this instrument

for whatever reason, may leave the monitored process unprotected. It is suggested that the customer
w the need for further redundant or other alternate means of protection.

GENERAL @D ELECTRIC

Rev. 6/71
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SINGLE- AND POLYPHASE WATTMETERS

serial number which corresponds to that of the instrument.

should be used with the instrument.

Only this resisto
The table of EXTERNAL RESISTORS (Table I 5y

dicates the number of tubes in the resistors supplied for the various volt

ratings. The dimensions of these resistors are given in Fig. 4.
TABLE I ¢
BURDEN DATA
Effect-
ive
Imped- [Resist- | Induct-
ance ance ance
in in in Power
Type Description |Ohms Ohms Henries | Am atts |Vars | Factor
120-volt, 60-cycle Potential C
AB-14, -15,| Single-phase| 6790 6790 2.12 0 1.0
-16, -18, Wattmeters
-19, =40
Polyphase 7340 | 7340 \ 1.96 | 1.96 | 0 | 1.0
Wattmeters
AB-30 Single-phase| 9160 9160 1.57 1.57 0 1.0
Wattmeters s
Polyphase 10160 0 0 1.42 1.42 0 1.0
Wattmeters
5-ampere cle Current Circuit
AB-14, -15,| Single- 0/063 4 0.019 | 0-00016 | 1.58 0.48 | 1.51f 0.30
-16, -18, and
-19, -30, Polyphase \
=40 Wattmeter
TABLE II
EXTERNAL RESISTORS
esfription Volts External Resistor
Single-phase 100-125 None
. Single-phase 200-250 One l-tube
Single-phase 400-500 One 2-tube
Single-phase 501-625 One 2-tube
Polyphase 100-125 None
Polyphase 200-250 One 2-tube
Polyphase 400-500 One 4-tube
Polyphase 501-625 One 4=tube
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UNCALIBRATED SCALES O

For instruments with unmarked scales, incoming inspection (orgac-
ceptance) tests must be performed for ''on zero', calibratiopgat full

scale, stickiness, etc. Failure to do so will place warrafit jeop-

ardy. As with any instrument, extreme caution should begta ot to

touch the pointer while removing cover and scale becausgyo e pos-

sibility of unbalancing the element. The same precautfio ould be
Y, exercised in handling any other parts of the moving

CALIBRATING WATTS

The value of calibrating watts (indicated CAL. TTS®on the rating plate) is
the power required for full scale deflection of t rument when comnected in
the calibrating circuit without current or poten ansformers. .

In the calibration of all wattmeters,
phase, unity-power-factor source. During ion of a two-element wattmeter,
the potential coils are conmected in par cross the single-phase circuit and
the field coils are connected in series&‘aib flection of the polyphase instru-

tomary to utilize a single-

ment is then the sum of the torques prodd@ced By the two elements.

When a wattmeter is intended fo power measurements, requiring the use of
a transformer (or transformers), s is usually graduated in terms of primary
~ power; and therefore, the tran ratio must be considered.

The following formulas givégnth@relation for calibrating watts when the in-
strument is calibrated on a m hase system as described above:
t

For a single-phase i , calibrating watts

watts

and 2-phase instruments, calibrating watts

l-scale watts

@z ratio X PT ratio X2
~ For & 4- » 3-phase instrument, calibrating watts

full-scale watts
CT ratio X PT ratio X 4

For 3-wire, :C}

L 4 INSTALIATION

Cut-out and panel-drilling dimensions are shown in Fig. 3. Complete all
ring on the switchboard before installing the instrument. Supporting studs are

provided for mounting the wattmeters on the switchboard. Mount the instruments in
a level position.
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These instruments are practically unaffected by stray fields, but it is
visable to follow the general practice of keeping transformers and wires carr @
heavy currents as far as possible from all indicating instruments. c

ate

When no current is flowing through the instrument, the pointer should

zero. If the pointer does not indicate zero, correction should be made by insert-
L 4
Panel Mounting stud %-28 ™. 1 ! f#‘- ‘k
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\ '__J.LQ- ";i%__—
] 32-- Y—x_—j Isz
Use os Qrounding s'ud.‘m m.:covm 4
with externat connection diogrom o .
ters next 1o the terminol
urposes of dimensional
ly. For connections, see the
@ sxternol connection diogrom.
DIMENSIONS
DESCRIPTION $TUD
X Y
Single-phase NR [4-15/32° | 3.7/8"
Polyphase 3-wire, 2- and 3-phase; A HKLMNR |5.29/32" |5-5/16"
and 4-wire, 2-phase
Polyphase 4-wire, 3-phase L} EFHKLMNR | 5-29/32" 5-5/\6”,

B-14,-15, and -19 wattmeters.

Ponel

Fig. 1. DimensionsN
‘e

//‘y/ d

\& <

[~ F— Mounting stue 128 The.

o

UL e

'n-szr\no

NUse o8 grounding sivd in
occordonce with euternal
connection diogrem

4 o | —]

—g—

L

NOTE The letters next lo the rtermunct

L.
?zl‘o—-—-—v—-‘ 3tu0y are for purposes of dimensionot
P —— locotion only. For connections, see the
oppropriote aulernol conngction dragrom
DIMENSIONS
. DESCRIPTION STUD LOCATION
b—|%‘1 X Y
@ Single-phase cD NR | 4.7/32" 3-3/4"
;::I‘::ab'nA Palyphase J-wire, 2. and 3-phase; AB HKLMNR [5.21/32” |5-3/16"
and 4-wire, 2-phase A
Polyphase 4.wire, 3-phase AD E FHKLMNR | 5.21/32" [ 5.3/16"
a

Fig. 2. Dimensions of Type AB-16 wattmeters.
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(S30H ) V10, 91/

ZE RPN

Fig. 3. Cut-out and panel-drilling dimensions for wattme

ing a small screwdriver in the zero set screw, loca atythe front of the instru-
ment, and turning until a zero indication is obtai

TERMINAL CONNECTIONS

The connections for single-phase wat rs\ are shown in Fig. 7 and 8. Con-
. 9-15.

nections for polyphase wattmeters are sh
On instruments manufactured prior :&i& the terminal studs are stamped

with letters instead of numbers. For nstruments, the connection diagrams
in this book may be followed by obser; e pictorial positioning of the termi-
nals, rather than the stud marki

CARE MUST BE E N HANDLING HIGH TENSION WIRES WHEN INSTALL-
ING INSTRUMENTS Ou SUCH GIRCUITS.

The numbers in t ‘:ah‘opriate connection diagrams correspond to the numbers
stamped on the ins terminals.

POLARITY MARKINGS (OF SFORMERS

lowed irrespec f their physical location on the transformers.

GROUND XENT CASES
The of wattmeters which are used with instrument transformers should be

connected to the grounded side of the secondary circuits of such transformers. No.

12 Awg copper wire is suitable for this purpose. Grounding connections from the

grounded “Sside of the secondary circuits to earth should be made in accordance with
eNprovisions of the National Electric Code.

Polarity gs are indicated in the connection diagrams and should be fol-

CITOR BANKS

In applications where compensating capacitor banks are put on and taken off
the line, protective devices, such as Thyrite* resistors across the current trans-

*Reg. Trade-mark of the General Electric Co.

Rev. 6/71
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the charged and uncharged capacitor banks.

PRINCIPLES OF OPERATION O

Single-phase wattmeters utilize a mechanism of the electrodynamic type. The
field coil of the mechanism is connected in series with the line, and thegmoving
coil is connected across the line. Therefore, the field flux is prgportional to
the line current, the moving-coil flux is proportional to the lin age, and

erage

formers, should be used to protect the instrument from high voltage surges beO

the instantaneous torque of the instrument is proportional to ntaneous
product of the current and voltage. The instrument reads the of the power
pulses. Q

Polyphase wattmeters utilize two single-phase mechanism the moving coils

mounted on a common shaft. Polyphase wattmeters supplied fgr fhree-phase, four-

wire measurements are designed with four current (fiel and two potential
(moving) coils. In this modification two current coil@jint@ract with each poten-

tial coil.
REPAIR PARTS ‘r]!:’.
Repair parts for these instruments and al copies of this publication

must be ordered through the nearest General& c sales office or distributor.

N

S g
3 [OagY (3 ) -
a | 13 ! D@’f S\ S - |-'8-
Mgs L *10-32 Tha O A R }*LH"L'?T'F{
5 3\ P s e
. 5
1 7 8
% Y
[ SU—— " _‘_Fr
._.%‘2 X I
blz—?‘-Lls—f’ -
Use @s grounding stud in accordance 34" ‘54
Terminal external connection diogrom - 335 Dia
Insulation &
NOTE The letters next to the termina!
DIMENSIONS studs ore for purposes of dimensional
STUD LOCATION X Y locotion only. For connections, see the
appropriate externol connection diogrom
Single-phase cDb NR | 4-1/4° | 3.7/8"
Polyphase 3.wire, and 3-phase; AB HKLMNR |5-11/16" [5.-5/16"
—
and 4-wire, 2-phose FaN
-wi . AB E FHKLMNR |5-11/16" |5-5/16"
Polyphase 4 w‘e, 3-phose <

Fig. 4. Dimensions of Type AB-18 and -40 wattmeters

S
s&
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PANEL

$)

- 45{—_—_‘_.

a

EYERMI NAL INSULATION A

s MUUNTING STUD }-28THD

\-USE AS GROUNDING STUD IN
ACCORDANCE WITH EXTERNAL
CONNECTION CiAGRAM

* e
[ 5'5%

» " .
3% FOR SINGLE-PHASE WA"METER?

DESCRIPTION

Single-phase

NOTE:
Q "

O

THE LETTERS NEXT TO THE TERMINAL

UBS ARE FOR PURPOSES OF DIMENSIONAL
LOCATION ONLY. FOR CONNECTIONS, SEE
THE APPROPRVATE EXTERNAL CONNECTION
DIAGRAM

Polyphase 3.wire, 3-phase KLMNRS
—_—
PaN
Polyphase 4-wire, 3-phg 8 FKLMNRS W
——
| A
Fig. 5. Dif s of Type AB-30 wattmeters
\ ’% - 93
O . T
| 8 2 o '
e 10-32 7 . e
’ ?:js | AR
24 —_— - —id g — — -
| .E . A
b 1 1 TuBE ¥ it )
f r 8% 73 b 2 TUBES
U 98 _9:'I , —'E—‘“‘—‘ a}_»
32 8
\ .
r - °g 10-32 THO
ﬂﬁﬂ 17" T,
3y — -
— &

L 4

S

#Z 1 30R4 TUBES .
o g
8%

Fig. 6. Dimensions of Form-3 resistor cages

WARNING

DANGEROUS VOLTAGES MAY DEVELOP IN THE OPEN-CIRCUIT SECONDARY WIND-

INGS OF ENERGIZED CURRENT TRANSFORMERS. DE-ENERGIZE THE TRANSFORMERS BY

SHORT-CIRCUITING THE SECONDARY WINDINGS BEFORE DISCONNECTING OR CONNECT-
ING INSTRUMENTS TO TRANSFORMERS.

Rev. 6/71
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CONNECTION DIAGRAMS
(Back Views)

Source Source

Fuses Fuses .

= o

“l 21 y b © ﬂ
()
@ (d
Load Load J o
Without transformers With current transformer ith current and potential
transformers
Fig. 7. Connections for single-phase wattmeters rated 5 ith internal resistor).'
Source Source Source
Fuses Fuses
H.B X
PT {
Resis
H# X © A $ O
cT ? 5 {@ @
Load Load Load 2 o
Without transformers current transformer With current and potential
transformers
L 4
Fig. 8.Connections f@p ase wattmeters rated 130-625 volts (with external resistor).
S!ouaco \ o0
c
Fuses T SSOuaccl
= Fuses Fuses
< L q-
- =
- Bb=cxlas
PT
o 5 pe0 659 6
) /0 A
i ® b
T H '1:’lcr i H.ﬁz cT
/) )
e / LY
Load 2 ) Lood NS Load
ithout transformers With current transformers With current and potential

transformers

9. Connections for polyphase watimeters rated 0-125 volts (with internal resistor) for 3 - wire, 3-phase and 3-wire,
2-phase circvits. On 3-wire, 2-phase circuits, line 2 in common.
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Source Sour Sour¢
(1 .Eées 30 Z",Fu“s 30 1 e‘
- o -

Resis h
: ) 6
2 o}
X /zs & @ @
o {ls @t <
e Ny W 4
Load Lood M Lo

W.ithout transformers With current transformers ith current and potential
transformers

fig. 10. Connections tor polyphase wattmeters rated 130-625 volts (with exte resistor) for 3-wire, 3-phase and 3-wire,

2-phase circuits. On 3-wire, 2-phase circum n common.

Source Source
B 4; B A,
T Fuses 8; A; B, A, ses
‘ He &{.
o mcelaid
PT
(7 > o
) ®
Xy
/ " ..,113‘ T ?j »
\ I
Lood \ Lood 0 ()
Without transformers @Wi'h current transformers With current and potential
transformers
. .
Fig. 11. Connections for pc{\wonme'en rated 0-125 volts (with internal resistor) for 4-wire, 2-phase circuits.
Source
a A‘l‘ 8 A Source stg;"g.e N
Fuses B; A; B A-F Fuses
uses
- | T |} ] "IB&XLI
S mpsrelais
N’ . ] o ;3:21' ‘[‘i
Resis Resis Resis
2l6 N 12le O . B) 2%
[2) = (=)} [e] ) [e) O 5 @ [¢]
) ] ") @ C) X ) ) @
5 (ﬁ - ] & G - {@ —
= ! |
o H, gcr " gcT O
il 11
* )
Load 4 o @ 9 Load ?___”’__;@ Load T%___’_O)
Without transformers With current transformers With current and potential
y transformers

Fig. 12. Connections for polyphase wattmeters rated 130-250 volts (with external resistor) for 4-wire 2-phase circuits.
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Source Source
B: A2 B A B A B A
Fuses Fuses
O
[ [ o -
Resisi
%
o
|4
”lfﬂ gcT
| :
Load

Load

Without transformers With currer¢
esistor) for 4-wire, 2-phase circuits.

Fig. 13. Connections for polyphase wattmeters rated 260-625 volts (with e

Source Source
N3 2 N3 2
Fuses

0. 7 5\

g e

> T TQ

+ O] ® W

I ©\f°\/© W Lood

Lood

With current and potential

Without transformers ith current transformer
tronsformers
L 4
Qeur: rated 0-125 volts (with internal resistor) for 4-wire, 3-phase circuits.

Fig. 14. Connections for pof)K
Source Q Source
N 3 2 N3 2
Fuses
Ho—

Fuses

s
—@
@ @
m)
ba@-
@
l

a —
; H
/(0
s)
N
ES
e
L@\

4 RGOS ) Load

With current and potential
transformers

Wi ithout transformers With current transformers

15. Connections for polyphase wattmeters rated 130-625 volts (with external resistor) for 4-wire, 3-phase circuits.

Rev., 9/70
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single-phase 3-wire 3-phase

Fig. 16. Schematic diagram of current and potential circuits for wattm

S

wire 3-phase

ack Views)
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