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Regulator Theory

Primary Nl: NZ

4 —> ° Secondary
l1 - —
i) +
Vi Va
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N, V; L
Transformationratio: g = — = —
N, V, I
| i 1,
Volts per turn conservation: — ==
N, N,
Power: kVAxfrm =V,-i, =V, -1,
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Step-up Connection

ﬁVz Series

g

Prolec GE / Proprietary and Confidential

Voltage
V=V +V
v, =Ly
2—N1 2
V—V+V N
L= V1 N, 2

DfO|RC

Current:
iS:i1+i2
N,
1 =—"1
1 Nl 2
N, .
l¢g = — l2+l2
Nq
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Step-down Connection

Common N1
4+ > e N, Series
lg s
- iz +
Ve, i Y v
1 2
Vi
°+
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Voltage
vV, =V, -V,
V—VlN
2_N1 2
vV, =V I/11v
L — V1 Nl 2
v —v. . (1-22
L — V1 N1

DfO|RC

Current:
¢ =1y — 11
N,
11 = N_1 )
lc = Iy N, Iy
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KVA

Ratio: Aguto = 1 T

N,
Voltage: Voo =V =V |11+ —
Let’'s develop the kVA

kVAauto = Vauto " 12

Prolec GE / Proprietary and Confidential

DfO|RC

I, = & l n &
2 ]V2 1 t N]_
(1£ny) .
kVAguto = " Vit
t
: (1£ny)
kVA: KV Aquto = " ' kVAxfrm

t

+ sign, for additive polarity

- sign, for subtractive polarity
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Example

Data:

Ny = 1000 turns
N, = 100 turns

V, =2400V
kVAyrrm =75 kVA

2 winding transformer
in step — up connection

Prolec GE / Proprietary and Confidential

DfO|RC

Results:

N, 100
Vauto = V71 - 1+N_1 = 2400 - 1+m

Viuco = 2,640V

(1+n;)
kV Aquto = ' kVAxfrm
ng
(1+0.1)
kVAgui0 = 0.1 - 75 =825 kVA

Autotransformer would be rated as

825 kVA, 2400 — 2640V
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Regulator Theory pro|eC

3. Voltage regulator (VR) Exciting winding: connected in parallel to the distribution line.
This winding generates the excitation in the magnetic circuit.

Same magnetic I Series winding: divided in taps and connected in series with

circuit the distribution line. This winding will allow the VR to raise or
lower the voltage and will carry the line current.
J Series
I ~ tapped On load tap changer (OLTC): device for selection of tap
| connections from the series winding, suitable for operation
I I while the VR is energized or on load.
[ I Reverse switch: allows to connect the series winding in either
2 I AA—fe—t additive or subtractive polarity. This element is part of the
Source S [ CT mechanism of the OLTC.
side 0 [
w ! Load PT & CT: instruments transformers to provide data to the
| [ PT Eﬂ C side controller.
| : Controller (C): electronic device that performs control on the
— ] OLTC and other important routines.
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Regulator Theory

3. Voltage regulator (VR)

o Series
B N tapped
CT

Load
PT Eﬂ C s(i)oTe

Prolec GE / Proprietary and Confidential

Source
side

Exciting

OrO|QC

Per IEEE Std C57.15 sec 6.2.2, the rating of a VR shall be
expressed in the following terms:

Kilovoltampere (kVA)
Number of phases
Frequency
Voltage
Current
Voltage range in percent (Raise and Lower)
VR shall be approximately compensated for their internal

regulation to provide the specified voltage range at rating in kVA
with an 80% lagging power factor load.
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Type A (Source Excited)

N .
Se@Tap i
.g [}
] iSe
lg
— NEx

[
By o2

| — S —p
®

~— + [
5-
C—

]
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Voltage at the load
(reverse switch at Q):

VL - VS + VSE
NSe@Tap
Vee = ——- -V
Se NEx S
N
VL = VS + M . VS
NEx
N,
Vv, = Vs - (1 + %)
X
NEx + NSe@Tap
Vp =Vs- ( N
Ex

OrO|QC

Voltage at the load
(reverse switch at P):

Vp, =Vs = Vs,
NSe@Tap
Vse = ——— - V.
Se NEx S
N,

V, = Vs — % Vs
Ex
N

v, = V- <1 = —SIQ\ZT“’”>

X

NEx - NSe@Ta'p)

VL=V5'< NE
X
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Type A Equations

NSe@Tap lL
§ —>
L
lSe + -
ig T +
o— =
+ d 1
‘ [ - VL
lExl
Vs

1 3¢ l

L
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NEx + NSe@Tap

Transformation ratio: ayp, = ~
Ex

Ngx £ N
Voltage at load: V,=Vs- ( Ex Se@Tap>

NEx

+ sign, to rise the voltage (reverse switch at Q).
- sign, to lower the voltage (reverse switch at P).

Exciting winding is connected at the unregulated circuit
voltage V5.

Core excitation varies with the source voltage.

Separate voltage transformer (PT) assists in providing the
regulated voltage supply to the control.
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Type A Equations

D

NSe@Tap l

5,

lSe

— — |

]

L

|
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Currents

(reverse switch at Q):

lS = lEx + L ise = iL

. NSe@Tap
lEx = T lL
x
NSe@Tap
ig=——C.j +i
S NEx L L
Nse@r
i (1 )
X
NEx + NSe
lg =1 Ny
x

OrO|QC

Currents
(reverse switch at P):

g =1 — gy lse = I

i = NSe@Tap i
Ex — "L
NEx

. NSe@Tap .

ls =1 — N— "l
Ex

. NSe@Tap

lg¢ = 1, 1 N
Ex
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Type A Equations

NSe@Tap l
lSe + -
ig T +
o — Y=
+ d 1
- '
lExl '
Vs l

l 3k
S

Prolec GE / Proprietary and Confidential
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kVA:

The required rating of a VR is based upon the kVA transformed
and not the rating of the line.

Per IEEE Std C57.15, this will be 10% of the line rating since
rated current flows through the series winding, which
represents the £10% voltage change. Thus:

kVAyr = %Reg - Vipatea " i1

%Reg, 10% per standard.
Vratea, Fated voltage.

i;, rated current circulating in the distribution line.
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Type B (Load Excited) OfO|RC

Voltage at the load N,
NseoTap (reverse switch at Q): Vi, =Vs- ( No.— NSe@Tap>
® Ig y _ NE.X VS = VL - VSe
. Ise t i, *T Nse@rap Voltage at the load
lS . L VSe == . VL .
] - Pe LEx Ng, (reverse switch at P):
\
+ Q VSe . NSe@Tap NEx
VS_VL_ N .VL VL=VS° N N
f 1 VL Ex Ex + Se@Tap
Vg -

NSe@Tap>
. Ve=V,-[1-
‘ S L ( NEx

NEx — NSe@Tap)

Vo= v, (R

Prolec GE / Proprietary and Confidential 55



Vg UW

Prolec GE / Proprietary and Confidential

DfO|RC

NEx
NEx + NSe@Tap

NEx + NSe@Tap>
NEx

Transformation ratio: aypp =

Voltage at load: V,=Vg- (

- sign, to rise the voltage (reverse switch at Q).
+ sign, to lower the voltage (reverse switch at P).

Exciting winding is connected at the regulated circuit voltage
V.

Core excitation is essentially continuous.

A utility winding (UW) in the main coil is used instead of a
separate voltage transformer providing the regulated voltage
supply to the control. 56



Type B

NSe@Tap
NEx
N
. L
lEx l ‘
_j} v,

Prolec GE / Proprietary and Confidential

Currents

(reverse switch at Q):

I, =ls —lgx Ise = Ig
. NSe@Tap .
lEx = N " lse
Ex

.. NSe@Tap .
lp = Lse _N—'lSe

Ex
. NSe@Tap
b, =lse | 1 =——

Ex

.. Ngx — Nse
lL — lSe ) NE
X

OrO|QC

i =i-< Nex )
> g Ngyx — Nge

Currents
(reverse switch at P):

ise = iy (kX
> g NEx+NSe
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Type A & B Ratio Comparison

Type A
_ 1000 4+ 100
Rlse Ayra = 1000 =
1000 — 100
Lower Aypa = 1000 =

10

=0.90

DfO|RC

Type B
Ng, = 1000 turns 1000
= =1.111
Ng, = 100 turns “VRE = 1000 — 100
1000
= 0.909

“WRE = 7000 + 100

Per IEEE Std C57.15 sec 6.4, minimum range of regulation in the raise direction shall be 10%.

Rise

Lower

Prolec GE / Proprietary and Confidential

1000

=—  =1.10 x =90.90 = 91 turns
WRB = 7000 — x

1000

= — 0.9165
WRE = 7000 + 91
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Taps Requirements prolec

Per IEEE Std C57.15 sec 6.4, it is required to have:

16 taps above, 16 taps below.

9
5 —
7 Minimum range of regulation in the raise direction shall be
Pe 6 10%.
S | N, 3
Q ;‘ Thus, each tap shall be:
> %T 10% 50/
a = = —
1 R TIE E

The individual taps are commonly not identical when combined to
achieve the maximum range of regulation.

The series winding is designed with 9 sections, but only 8 can be
engaged in each direction, thus:

10%
%Serge. = 5 - 1.25%

Prolec GE / Proprietary and Confidential 59




Non-bridging vs Bridging Positions Proec

]
s .

Non-bridging positions are easy to get:
They are located at the even taps like O (neutral), 2, 4, 6, ..., 16.

To generate these taps would be only require a single moving contact at the
OLTC.

]
s .

Prolec GE / Proprietary and Confidential

Bridging positions are more complicated:
They are located at the odd taps like 1, 3, 5, 7, ..., 15.
To generate these taps would be require to have two moving contacts.
Each moving contact will be at a different tap (adjacent to each other).

Being moving contacts at different taps causes the voltage change to be half
the 1.25%.
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Non-bridging vs Bridging Proec

Unfortunately, connecting adjacent taps will cause a circulating current since they are at different voltage
A reactor is incorporate to limit the circulating current by generating a reactive impedance in the circuit
At odd positions, the reactor is energized with 1.25% of the line voltage

At even positions, the reactor is not being energized.

Circulating current Odd positions Even positions
5 — 5 | rnfmn_ * A

Leire — 1.25% Reactor halves |____

- \ {
1.25 iy !
T —— = anOOOY o
— A T.
3 . | G |
/2 5/8% | G |
0%
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Non-bridging vs Bridging Proec

To improve OLTC contact life an equalizer winding is incorporated into the reactor circuit.
The equalizer is a 5/8% winding on the same magnetic circuit as the exciting and series winding.
Thus, the reactor is energized at 5/8% of the line voltage on both even and odd positions.

With this, the interrupted voltage and the interrupted kVA have been halved, reducing the tap changer interruption duty.

Odd positions Even positions

(A

1.25%

|—>| >
5/16%  iv/2

Prolec GE / Proprietary and Confidential 62



Voltage Supply Ratio for Control Proec

Per IEEE Std C57.15 sec 6.5, an ancillary transformer may be furnished within the control to modify the ratio
Most of the supply ratios provide a 120 V value on the secondary of the ancillary transformer

As mentioned before, the ancillary transformer can be a
= PT (external to the main coil), mostly used in type A designs.
= Utility winding (inside the main coil), mostly used in type B designs.

= A combination of both (in a series connection), used in both type A and B designs.

PT Utility winding ’ N,

\ 5]
aPTzN—}S) NP NS J NUW

Ed

Prolec GE / Proprietary and Confidential
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Voltage Supply Ratio for Control

O(O|RC

A combination of both PT and UW (in a series connection), used in both type A and B designs.

Np N
Series PT |j C apr = Z_IS’
B
NEx
S | \: Nyw

Prolec GE / Proprietary and Confidential

Apr = Ayw
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Nameplate Rat

INgs

“lorolec | @

STEP VOLTAGE REGULATOR VR-1
MADE IN SHREVEPORT, LA, USA.

O

©

NO.

10% RAISE AND LOWER IN 32-5/8% STEPS CLASS ONAN

SINGLE—PHASE

VOLTAGE RATING 7620/13200Y

250/280 KVA

328/367 LOAD AMPS 95 KV BIL

60 HERTZ

CAUTION! BEFORE INSTALLING OR OPERATING READ INSTRUCTIONS GEH—7299A

CONTINUOUS 55°/65°C RISE

TO INDICATOR PLUG

SOURCE om0 POTENTIAL AND CONTROL POWER
— o 0o & &6 o & o o LOAD TERMINAL| POT [CONTROL| CONNECT
I A A VOLTS RATIO | VOLTS [NNB TO[1 TO
CURRENT — 7960 66.3:1 120 NN2Z | H5
TRANSFORMER ."NN' BOARD +
= 400/0.2 AMP. N conRoL + 7620 63.5:1| 120 | NN21 | HS
1 CONNECTIONS WAX_AMPS
@) o REGULATION [POSITION 55°/65°C + 7200 60:1 120 NN20 | H5
PERCENT | R OR L | 7960V | 7620¥ | 7200V T 000 w1l 190 e | oa
o REACTOR 109 5 12 314/352 | 328/367 | 347 /389 =
of |5 v 2 -+ 4800 40:1 | 120 | NN21 | H4
20
gf |83 « - =7 T3—|345/387 | 361404 | 382/428
of o= g H2 21 =7 = — 4330 36.0:1| 120 NN2Z | H3
F4 3 N A H3 22— 5778 T 377/422 |394/441 |17 /467
g 5[l e Ha 0 £ 28 u + 4160 347:1| 120 | NN21 | H3
= A H5 4247475 |443 /456 | 469/525
Lo [ 55/8 9 - 2500 2081 120 | NN22 | H2
gl = POTENTIAL 0-5 0-8 |503,/563 525,588 |556/622
2l NOTE: ALUMINUM COMDUCTOR IN 2400 20:1 120 NN21 | H2
o TRANSFORMER MAIN AND REACTOR WINDINGS +
L —
GE BYPASS ARRESTER (ZENOX) — 3KV
GROUND — TYPE A REGULATOR
POSITION UNTANKING WEIGHT 1423 LBS.
o -POLARITY ~—INDICATOR OL 135 GALS.
MARK APPROX. TOTAL WEIGHT 2951 LBS.
GRD10 22 21 20 T 24 NP-B0206B482 UNTANKING HEIGHT 161.60 IN
5 MICROFARAD CAPACITOR
TAP CHANGER: 668A NON—HV
CONTAINS NO DETECTABLE PCB AT TIME 0% BATED CURRENT AT RATLD FREQUENCY SHORT—CIRCUIT WITHSTAND
OF MANUFACTURE — CERTIFICATION AVAILABLE FOR 250 MS DURATION

Prolec GE / Proprietary and Confidential

OrO|QC

Ratings:
Cooling class
Number of phases
Rated kVA
Rated current
Rated voltage
Rated range of regulation
Rated frequency
Impulse level, full wave in kV

Average winding rise in degrees Celsius
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Nameplate & Supplementary Ratings

O @f@@@® [, STEP VOLTAGE REGULATOR VR-1 |

Y MADE IN SHREVEPORT, LA., USA.

©

NO.

10% RAISE AND LOWER IN 32-5/8% STEPS CLASS ONAN SINGLE—PHASE

VOLTAGE RATING 7620,/13200Y

250/280 KVA 328/367 LOAD AMPS 95 KV BIL 60 HERTZ

CAUTION! BEFORE INSTALLING OR OPERATING READ INSTRUCTIONS GEH-7299A
CONTINUOUS 55°/65°C RISE TO INDICATOR PLUG
SoURCE Como POTENTIAL AND CONTROL POWER
I °o o o & K] LOAD TERMINAL| POT [CONTROL| CONNECT
5 s R R ERY VOLTS RATIO | VOLTS [NNB TO[1 10
CURRENT :
] TaSURRENT — '_\NN_ consd + 7960 66.3:1| 120 | NN22 | H5
E 400,/0.2 AMP. N conTRoL + 7620 63.5:1| 120 | NN21 | H5
T CONNECTIONS MAX AMPS
@) a REGULATION [POSITION 55'/65°C + 7200 60:1 120 NN20 | H5
PERCENT | R OR L [ 7860V | 7620V | 7200V T 2000 PPN R I
» REACTOR 09 =78 lg 314/352 |328/367 | 347 /389 =
ot |G. 5 374 7 + 4800 40:1 | 120 | NN21 | H4
gt |E5 « - 20 i 5] 345/387 | 361/404 | 382 /428
s B H2 21 D L + 4330 3611 120 | NN22 | H3
E :ﬁm ; o5 H3 22— 578 T 377/422 |394/441 | 417 /467
é EH‘ e :g 10 & 174 i =+ 4160 34.7:1| 120 NN21 | H3
- 424/475 | 443 /496 | 469 /525
. W B3 55/8 E] / / + 2500 208:1| 120 | nnz2 | H2
2| & POTENTIAL 0-5 0-8_|503/563 |525/588 | 556 /622
2 NOTE: ALUMINUM CONDUCTOR IN 2400 20:1 120 NN21 | H2
@ TRANSFORMER MAIN AND REACTOR WINDINGS T
L —
GE BYPASS ARRESTER (ZENOX) - 3KV
GROUND — TYPE A REGULATOR
POSITION UNTANKING WEIGHT 1423 LBS.
- POLARITY ~—INDICATOR OL 135 GALS.
MARK HOUSING APPROX. TOTAL WEIGHT 2951 LBS.

GRD10 22 21 20 11 24 NP-B0O206B482

UNTANKING HEIGHT 161.60 IN.

O

CONTAINS NO DETECTABLE PCB AT TIME D v OLTe
OF MANUFACTURE _ CERT|F|CAT|ON AVA‘LABLE 40X RATED CURRENT AT RATED FREQUENCY SHORT—CIRCUIT WITHSTAND O

FOR 250 MS DURATION

DfO|RC

Supplementary voltage ratings:

Per IEEE Std C57.15 sec 6.2.4.1, in addition to
the rated voltage, voltage regulators shall deliver
rated line amperes without exceeding the
temperature rise limits 55°C or 65°C (specified in
the nameplate).

Rated Voltage Operating Voltage

(V RMS)

7,200/12,470Y
14,400

(V RMS)

7,620/13,200Y
15,000

Prolec GE / Proprietary and Confidential
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Supplementary Continuous - Current Ratings

O @f@@@® [, STEP VOLTAGE REGULATOR VR-1

MADE IN SHREVEPORT, LA, USA.

O
®

NO.

10% RAISE AND LOWER IN 32-5/8% STEPS CLASS ONAN

SINGLE—-PHASE

VOLTAGE RATING 7620,/13200Y

250/280 KVA 328/367 LOAD AMPS 95 KV BIL

60 HERTZ

CAUTION!

BEFORE INSTALLING OR OPERATING READ INSTRUCTIONS GEH-7299A

CONTINUOUS 55°/65°C RISE

TO INDICATOR PLUG

w-POLARITY
MARK

SOURCE oAD POTENTIAL AND CONTROL POWER
I o o 0o 6 4 d o o LOAD TERMINAL| POT [CONTROL| CONNECT
I A A A VOLTS RATIO | VOLTS [NNB T0[1 10
CURRENT :
al TROURRENT ° — Ew cons + 7960 66.3:1| 120 | NN22 | H5
= 400,/0.2 AMP. N CONTROL + 7620 63.5:1| 120 | NN21 | H5
1 CONNECTIONS MAX_AMPS
@) 0 REGULATION [POSITION 55°/65°C + 7200 60:1 120 NN20 | H5
PERCENT |R OR L | 7960V | 7620V | 7200V T 000 w71l 120 wza e
" REACTOR 09 <78 1: 314/352 |328/367 | 347 /389 =
=z
5 + 4800 40:1 120 NN21 | H4
§ E; I o 20 ‘:fﬁg 1; 345/387 | 361,/404 |382,/428
of o= g H2 21 7172 B + 4330 36.10:1| 120 NN22 | H3
zt [=hl 2l e H3 22— 5778 T 377/422 | 394/441 (417 /467
B[ 1® 5[] e Ha 10 L u + 4160 34.7:1| 120 | NN21 | H3
% LA H5 424 /475 | 443 /496 | 468 /525
W oW | S 5/8 2 + 2500 20.8:1| 120 NN22 | H2
gl & POTERTIAL 0-5 0-8  |503/563 |525,/588 | 556,622
=1 NOTE: ALUMINUM CONDUCTOR IN 2400 20:1 120 NN21 | H2
@ TRANSFORMER MAIN AND REACTOR WINDINGS +
]
GE BYPASS ARRESTER (ZENOX) — 3KV
GROUND — TYPE A REGULATOR

POSITION UNTANKING WEIGHT 1423 LBS.
=—INDICATOR OIL 135 GALS.
HOUSING APPROX. TOTAL WEIGHT 2951 LBS.

11 24
GRD10 22 21 20 11 2 UNTANKING HEIGHT 161.60 IN.

NP—-B0206B482

O

5 MICROFARAD CAPACITOR

TAP CHANGER: 668A NON-HV OLTC

40X RATED CURRENT AT RATED FREQUENCY SHORT—CIRCUIT WITHSTAND
FOR 250 MS DURATION

CONTAINS NO DETECTABLE PCB AT TIME
OF MANUFACTURE — CERTIFICATION AVAILABLE

Prolec GE / Proprietary and Confidential

Supplementary continuous-current ratings:

Per IEEE Std C57.15 sec 6.3.1, shall have
supplementary continuous-current ratings on
intermediate ranges of steps.

Continuos-current
RorlL rating (%)

16 & 15 100
14 & 13 110
12 & 11 120
10&9 130
Oto8 160

Range of voltage Position

regulation (%)
10.00

8.75
7.50
6.25
5.00

Maximum continuous-current shall be 668 A.

DfO|RC
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Voltage Regulator Ratios

STEP VOLTAGE REGULATOR VR-1
MADE IN SHREVEPORT, LA, USA.

Clorolec | @

O

O,

NO. 10% RAISE AND LOWER IN 32-5/8% STEPS CLASS ONAN

SINGLE—-PHASE

VOLTAGE RATING 7620,/13200Y 250/280 KVA 328/367 LOAD AMPS 95 KV BIL

60 HERTZ

CAUTION! BEFORE INSTALLING OR OPERATING READ INSTRUCTIONS GEH—-7299A

CONTINUOUS 55°/65°C RISE

TO INDICATOR PLUG

GRD10 22 21 20 11 24 NP—-B0206B482

UNTANKING HEIGHT 161.60 IN.

SOURCE TorD POTENTIAL AND CONTROL POWER
I o o 0o 6 4 d o o LOAD TERMINAL| POT [CONTROL| CONNECT
I A A A VOLTS RATIO | VOLTS [NNB TO[1 10
CURRENT
TRoHRRENT — ENN_ cons + 7960 66.3:1| 120 | NN22 | H5
= 400,/0.2 AMP. N conTROL + 7620 63.5:1| 120 | NN21 | H5
I CONNECTIONS MAX_AMPS,
(S) L REGULATION [POSITION 557/65C + 7200 60:1 120 NN20 | H5
PERCENT | R OR L | 7960V | 7620V | 7200V T 2000 71| 120 s e
" REACTOR '09 <78 1: 314/352 |328/367 | 347 /389 o
=z
5 + 4800 40:1 120 NN21 | H4
§ g% I o 20 2 f/g 1; 345/387 | 361,/404 |382,/428
osE B H2 21 = L JL 4330 36.1:1| 120 | NN22 | H3
B ; & H3 22— 5778 T 377/422 1394 /441 |47 /467
5 | EH‘ ] Ha 0 v i + 4160 34.7:1| 120 NN21 | H3
= H5
“ i 3 | 55/8 5 |124/475|#43/495|466/525 + 2500 20.8:1| 120 NN22 | H2
el & PTENTIAL 0-5 0-8 |503/563 525,588 |556,/622
2 ” NOTE: ALUMINUM CONDUCTOR IN 2400 20:1 120 NN21 | H2
> TRANSFORMER MAIN AND REACTOR WINDINGS +
L ——
GE BYPASS ARRESTER (ZENOX) — 3KV
GROUND = TYPE A REGULATOR
POSITION UNTANKING WEIGHT 1423 LBS.
w-POLARITY =—INDICATOR OlL 135 GALS.
MARK HOUSING APPROX. TOTAL WEIGHT 2951 LBS.

5 MICROFARAD CAPACITOR

TAP CHANGER: 668A NON—HV Ol

40X RATED CURRENT AT RATED FREUUENCY SHORT—CIRCUIT WITHSTAND
FOR 250 MS DURATION

CONTAINS NO DETECTABLE PCB AT TIME
O OF MANUFACTURE — CERTIFICATION AVAILABLE

Prolec GE / Proprietary and Confidential

DfO|RC

Per IEEE Std C57.15 sec 6.5, values of
voltage supply ratios are:

Values of voltage
supply ratios

20, 20.8
40, 41.7
52.9

Voltage regulator rating

(V RMS)
2,500
5,000
6,350
6,600 55

7,620
7,970
11,000 91.7
13,800 115, 110
14,400 120
15,000 125,127
19,920 166

60, 63.5
66.4
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Diagrams

Cloroiec

(a2 STEP VOLTAGE REGULATOR VR-1
[’ MADE IN SHREVEPORT, LA, USA.

NO. 10% RAISE AND LOWER IN 32-5/8% STEPS

CLASS ONAN

O

©

SINGLE—PHASE

VOLTAGE RATING 7620/13200Y 250/280 KVA 328/367 LOAD AMPS

95 KV BIL

60 HERTZ

CAUTION! BEFORE INSTALLING OR OPERATING READ INSTRUCTIONS GEH—7299A

CONTINUOUS 55°/65°C RISE

TO INDICATOR PLUG

TS ToRD POTENTIAL AND CONTROL POWER
= 39 i(:] 2% 26 zd; 28 LOAD TERMINAL | POT |CONTROL| CONNECT
1 1
A Bl e VOLTS RATIO | VOLTS [NNB TO[1 TO
U —— 7960 66.3:1| 120 | NN22 | H5
24| TRANSFORMER ? “NN" BOARD +
E 400/0.2 AMP. N CONTROL — 7620 63.5:1( 120 | NN2T | HS
11 CONNECTIONS MAX_AMPS
@ a0 REGULATION [POSITION 55'/65C + 7200 80:1 120 NN20 | H5
PERCENT | R OR L [ 7960V | 7620V | 7200V T 000 w1l 120 | e | e
- REACTOR 109 5 12 314/352 |328/367 | 347 /389 -
=z
& =+ 4800 40:1 120 NN21 | H4
§ &8 « - 20 gf/; 1; 345/387 | 361,/404 | 382/428
-Flasl B H2 21 —% 5 + 4330 36.1:1| 120 NN22 | H3
zt €2 21| s H3 22— 2 T 377/422 |394/441 | 417 /467
B[+ o[ ¢ Ha 10 6 7/8 i + 4160 34.7:1| 120 | NN2I | H3
= T H5 424/475 | 443 /496 | 469 /525
e [ 55/8 9 - 2500 20.8:1| 120 | NN22 | H2
g = POTENTIAL 0-5 0-8 |503,/563 525,588 | 556,622
al @ NOTE: ALUMINUM CONDUCTOR IN 2400 20:1 120 NNZT | H2
o [EANSEORRER MAIN AND REACTOR WINDINGS +
L
GE BYPASS ARRESTER (ZENOX) - 3KV

GROUND —= TYPE A REGULATOR
POSITION UNTANKING WEIGHT 1423 LBS.
w-POLARITY ﬁng‘JCSNgR OlIL 135 GALS.
MARK APPROX. TOTAL WEIGHT 2951 LBS.
EY &2 4l 29 W & NP-B02068482 UNTANKING HEIGHT 161.60 IN.
5 MICROFARAD CAPACITOR
TAP CHAMGER: 668A NOM—HY OLTC
CONTAINS NO DETECTABLE PCB AT TIME 40X RATED CURRENT AT RATED FREQUENCY SHORT-CIRCUIT WITHSTAND
OF MANUFACTURE — CERTIFICATION AVAILABLE FOR 250 MS DURATION

Prolec GE / Proprietary and Confidential
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Terminals (S, L and SL)

Exciting and  series

connections

winding
Instrument transformers (PT and/or

UW and CT)

OLTC (moving contacts and reverse
switch)

Zenox by-pass arrester

Position indicator terminals

PT/UW winding taps

Terminal block inside control cabinet
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Nameplate prolec

Regulator type

| @ a0
O f@ @@ [)\, STEP VOLTAGE REGULATOR VR-1 Weiaht
W
N MADE IN SHREVEPORT, LA, USA. ® e|g S
NO. 10% RAISE AND LOWER IN 32-5/8% STEPS CLASS ONAN SINGLE—PHASE
VOLTAGE RATING 7620,/13200Y 250,/280 KVA 328/367 LOAD AMPS 95 KV BIL 60 HERTZ Insulatln II U|d t e
CAUTION! BEFORE INSTALLING OR_OPERATING READ INSTRUCTIONS GEH-—7299A g q yp
CONTINUOUS 55°/65°C RISE TO INDICATOR PLUG
o o POTENTIAL AND CONTROL POWER
SOURCE _ o o & & 5 b o o LOAD TERMINAL| POT |CONTROL| CONNEGT
! 58 8B SRRy VOLTS RATIO | VOLTS [NNB TO[1 10 C d t t . I
CURRENT ‘
© g e e P N TR A onductor materia
= 400,/0.2 AMP. N conTROL + 7620 63.5:1| 120 | NN21 | H5
" CONNECTIONS MAX AMPS
(S) L REGULATION [POSITION 557/65C + 7200 60:1 120 NN20 | H5
PERCENT |R OR L | 7960V 7620V 7200V + 5000 171 120 NN22 Ha . .
REACTOR 10 16 314/352 |328/367 [347 /380 v S rT] rT] t I S‘ th t d
o
of |5 2;/,5 L + 4800 40:1 | 120 | NN21 | H4 y e rlca WI S an
St B8 = o 20 178 = 345/387 | 361,/404 |382,/428
of o= =] H2 21 Y i + 4330 36.10:1| 120 NN22 | H3
B ; & H3 22— 5778 i 377/422 1394 /441 |47 /467
Bt | 1® H]¢e He 10 6178 u + 4160 34.7:1| 120 | NN21 | H3
= F 0 H5 e g—(424/475 |443/495 |465,/525 P 08 p” ” 2 . .
g1 B [ ol = P e el | or] o fwaz | Asymmetrical SC withstand
= NOTE: ALUMINUM CONDUCTOR IN 2400 20: 20 2 2
v TRANSFORMER MAIN AND REACTOR WINDINGS + 4 ] Hhat | H
L —
GE BYPASS ARRESTER (ZENOX) — 3KV
TP 4 REGULATn OLTC model number and max
POSITION UNTANKING WEIGHT 1423 LBS.
':ﬁ%‘f”v “w&%ﬁ‘ﬂgﬁ OlL 135 GALS. .
om0 2 2120 1 s IR through-current rating
CONTAINS NO DETECTABLE PCB AT TIME TAP CHANGER. G65A NON-HY OLTC
40X RATED CURRENT AT RATED FREQUENCY SHORT—CIRCUIT WITHSTAND
O OF MANUFACTURE — CERTIFICATION AVAILABLE FOR 250 MS DURATION O

Tap-changer motor capacitor rating
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