5(O|RC
Regulator Components



Internal

Components

O(O|RC |
Main Coll
Main Core
Reactor
Potential Transformer (PT)
On Load Tap Changer (OLTC)
Internal Series Arrester (Zenox)
Current Transformer (CT)
Main Clamp Assembly

Internal Assembly
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D(O|RC
Regulator Components

- Internal Components



Regulator Components — Internal Components

Main Coll

Main Core

Reactor

Potential Transformer (PT)
Internal Components On Load Tap Changer (OLTC)
Internal Series Arrester (Zenox)
Current Transformer (CT)

Main Clamp Assembly

Internal Assembly

Prolec GE / Proprietary and Confidential

DfO|RC
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Internal Components Overview

Main core & [MES-===
clamps |

Prolec GE / Proprietary and Confidential

O(O|RC

C Leads )
(Arresters)
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D(O|RC
Regulator Components

- Internal Components
- Main Coll



Main Coll DfO|RC

Rectangular shape with layered windings, and contains:

Potential winding

- Exciting winding, normally made by wire.

- Series winding, normally made by strip/foil.

- Equalizer, normally made by strip/foil. Inner Series

- Utility winding (potential winding), made by Outer Series
wire.

- Coil leads.

- Cooling ducts and insulation (TUK DPP, E—
pressboard, crepe tubes). Potential winding

Core

 Aluminum or copper are used for the
conductive elements.

Inner Series
- The arrangement of the windings can be done in
different ways: Quter Series
o Primary_Secondary (PS) m
* Primary-Secondary-Primary (PSP).

Prolec GE / Proprietary and Confidential 77



Main Coil — Conductor Types

Shaped/Rectangular

Shaped/Rectangular

O(O|RC

Wire Wire
Metal Copper Aluminum Copper Aluminum Copper
Insulation Polyvinyl Formal / Poly Phenyl Sulfone Bare Bare Polyvinyl Formal /
Formvar Formvar
Used in High vplltage.wir)ding (NET) Low volltage.wir)ding (NET) Potential Transformer
Exiting winding (VR) Series winding (VR) (PT)

Prolec GE / Proprietary and Confidential
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Insulation Types

Description

Diamond Dotted Paper

Thermally-Upgraded Paper
covered with diamonds of
epoxy

Pressboard

High density board

Composition of sticks of
pressboard glued to DDP

O(O|RC

Crepe tube

Insulation tubes made by
corrugated paper

Characteristics

- Thickness (5, 10 & 15 mils)
-Width/Length

-Thickness (0.062”,
0.094”, 0.125”, etc.)

-Thickness of the stick
(0.125”,0.188”, 0.25”, etc.)

- Internal diameters (0.25”,
0.5”,0.75”, etc.)

Used as

-Interlayer insulation, lead
protection and pad

-Form, end strip, shield,
and filler

-Cooling ducts and
insulation

- Lead insulation

Prolec GE / Proprietary and Confidential
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Main Coil Components

O(O|RC

Outer Exciting) ( Series )

Insulation
Pressboard

)

Insulation
TUK

Equalizer Inner Exciting

Prolec GE / Proprietary and Confidential

(Cooling Ducts) (Crepe Tubes
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DrO|RC
Main Core



Characteristics

- Wound type

- Laminated material

+ Distributed gaps

- Unicore core type

- Made by high efficiency silicon steel

- Two loops are use in a shell type
arrangement

Prolec GE / Proprietary and Confidential

O(O|RC

CUnicore Type)
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O(O|RC
Reactor Assembly



Reactor Core

- Wound tranco core type
* 2 pieces with 2 air-gaps
- Gaps in the core generate a reactive impedance

- The reactive impedance will limit the circulating current
that is generated when the OLTC is at bridging positions

* Two loops are used in a shell type arrangement.

18
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O(O|RC

Core
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Reactor Winding pro|eC

The reactor coil is made by a winding that is split into two

sections.
Lead
Each section will carry the half of the load current. N

The windings are made of strip/foil.

Wlndlng

Leads are made by cutting the strip in pieces and bend them.

Odd positions
Reactor half _

/|<—>| _1:/2

Reactor half 5/16%

Prolec GE / Proprietary and Confidential 85



Core & Coil Assembly

Insulation
& Fillers

Prolec GE / Proprietary and Confidential

O(O|RC
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D(O|RC |
Potential Transformer (PT)



Instrument Transformer — PT Cail pProec

+ Contains two windings: primary (HV) and secondary
(LV).

- HV measures the line voltage at the load side (source
side) between L and SL terminals.

+ LV designed with the proper turns to obtain the
desirable ratio between both windings; this reduces
the line voltage (normally to 120 V) to provide to the
control.

- Both windings can have multiple taps to change the
ratios - making it capable of operating at different
system voltages.

- Both windings are constructed of wire.

PT core: Wound tranco core type/two (2) loops are used
in a shell type arrangement.

Prolec GE / Proprietary and Confidential 88



PT Assembly - Core, Coil & Clamps

( Low Voltage Taps )

Prolec GE / Proprietary and Confidential

High Voltage Taps

O(O|RC
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DrO|RC
On Load Tap Changer (OLTC)



Regulator Components — Internal Components — On Load Tap Changer PfOI@C

Prolec GE On Load Tap Changer (OLTC) R it h
( eversing switc /—C Drive motor )

mechanism: contacts J_\ \
e < ,

Three ratings available:

A1 V Reversing switch
300 A, 13,800 ( mechagnism ) rDrive gears)
668 A, 13,800 V ( mpeller )
668 A, 22,000 V ( Moving switch A Position indicator
. . . contacts mechanism
Moving times from -16L to +16R in 180
seconds. \ ; Geneva gear )
C Neutral light switch =
Moving contacts and tips of stationary ~ =
contacts are made of Elkonite copper Heavy duty stationary =" ( Switching SF’”"Q)
alloy which is an arc-resistant material C switch contact ~

/" Electrostatic )
\_  shield

that provide high mechanical properties
and excellent resistance to erosion.
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Regulator Components — Internal Components — On Load Tap Changer PfOI@C

Expected minimum number of operations and contact wear:

‘ 4
ts

V 7_, 1__-'.,-’ . ‘:-‘- -
DT

SWITCH
KVA VOLTS AMNP LIFE INSPECT SIZE
100 2500 400 1950000 1450000 HC
100 5000 200 2000000 1500000 MC
100 19920 50 2000000 1500000 HV
1143 7620 150 600000 450000 LC
125 2500 500 1100000 840000 HC
125 5000 250 2000000 1500000 MC
138 13800 100 1250000 960000 LC
144 14400 100 2000000 1500000 HV
167 2500 668 620000 460000 HC
167 5000 334 1300000 1000000 HC
167 7620 219 1100000 830000 MC
200 19920 100 2000000 1500000 HV
207 13800 150 2000000 1500000 HC
250 5000 500 560000 420000 HC
250 7620 328 930000 700000 HC
276 13800 200 1350000 1000000 HC
288 14400 200 1100000 830000 HV
333 5000 668 310000 230000 HC
333 7620 437 550000 410000 HC
333 14400 230 740000 560000 HV
333 19920 167 1150000 870000 HV
400 19920 200 850000 640000 HV
414 138000 300 660000 490000 HC
416 7620 546 310000 230000 HC
416 14400 289 540000 410000 HV
432 14400 300 510000 380000 HV
500 14400 347 230000 170000 HV
509 7620 668 180000 130000 HC
576 14400 400 230000 170000 HV
The above table 1s compiled with reference to actual contact life tests of several selected ratings.
LC = Low Current Switch HC = High Current Switch
MC =Mid Current Switch HV = High Voltage Switch

T ARCONITE
< COPPER

To -or

| B

Prolec GE / Proprietary and Confidential

(SEE TABLE 8)

NEwW CONTACT

Sketch A

NORMAL CONTACT WEAR

Sketch B Sketch C

END OF CONTACT LIFE
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D(O|RC
Regulator Components

- Internal Components
- Internal Series Arrester (Zenox)



Internal Series Bypass Arrester (Zenox)

Installed inside the tank.
Counts with a center tap.

This arrangement helps on distribute surge
voltage more evenly on the series winding, thus
reducing turn to turn stresses.

Chart shows a representative case:
No surge protection:

20% of the winding takes 50% of the
voltage.

Center-tapped Zenox arrester:

50% of the voltage appears across 50% of
the winding.

Further reducing turn-to-turn stresses.

Prolec GE / Proprietary and Confidential

Emmm mmm No surge protection

100% .
mmm = \\ith center-tapped Zenox

arrester

Surge Voltage

0% 20% 50% 100%
Series-Winding Turns

DfO|RC
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Internal Series Arrester (Zenox) - Advantage

Safest shipping and installation

Avoid wildlife causing short circuit across
source and load bushings

No Maintenance required

C Center Tap

Zenox disks)

Prolec GE / Proprietary and Confidential

O(O|RC
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D(O|RC
Regulator Components

- Internal Components
- Current Transformer (CT)



Current Transformers (CT)

Installed in load bushing.
Measures output load current

Provides a proportional current for the control - Normally
0.2 A secondary current at rated primary load.

Used by controller for metering purposes as well as
control features line drop compensation (LDC).

(CT Terminals)

Prolec GE / Proprietary and Confidential

OrO|QC
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D(O|RC
Regulator Components

- Internal Components
- Main Clamp Assembly



Main Clamp Assembly Proec

CC Clamp Assembly:

Holds the main cores and coil in place; capable of withstanding the axial and radial forces generated by the regulator
operation

Provides space to add the required insulations of the live part and provide the required points of connection to assembly
it to the rest of the internal assembly.

Clamp Assembly types: Changes depending on the design type.
2 Pieces Type
2 Pieces (Ear Type)
2 Pieces (Cross Bar Type)
Channel Type
4 Pieces Type

Note: When customer request 40X Short circuit designs, the clamp assembly requires additional reinforcements.
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D(O|RC
Regulator Components

- Internal Components
- Internal Assembly



Internal Assembly pro|eC

“S” Bush Assm ) ( Angle

( “L” Bush Assm

( Reactor Assm

. Upright TEFR
Uprights ) ( prig V. S5 Zenox )

(Tap Changer

Main Coil )

( Clamp Assm

( Main Core

Prolec GE / Proprietary and Confidential 101



Crimp Leads & Mount Switch Oro|eC

Prolec GE / Proprietary and Confidential 102



Regulator Components - intemal Components — Intemal Assembly

Tap Changer Lead Connections

(" Type A (With M shelf connection) )

ASM P31 UNDER "P" LD
POSITION, LEADS, SO

THAT "P" & "0 ARE MOT
TOUCHING

Prolec GE / Proprietary and Confidential

C Type B (Without M shelf connection) )

06—

07—

CENTER
31 STUD _r \

''''''

08 LSLIF’ 3K 1 ToucHmG
5 12 RNG g
= 13— 15 =~
@ Sl
TH H 9
ity ANl N N A

INDICATES TIES WITH
COTTON TAPE .030 x 1.04
AZATF2 (51540)

KEEP ALL LEADS A
MIN OF 27 AwAY FROM GRD

PCDEFGs

OLKHG:TJUJ|

O(O|RC
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Reactor Assembly Types OfO|RC

Type: Type: Redesign Type: Fast-Cycle
Standard/Double PT On Top Clamp On Top Clamp
Between Uprights With Bracket With Bottom Clamp only

CENTER STUD

Reactor Lead to
Center Stud (lA)

Reactor Lead
to Slip Ring (B)

Prolec GE / Proprietary and Confidential 104
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Potential Transformer Assembly

* Type 1 - Type 2 * Type 3 - Type 4

Horizontal Location « Vertical Location Horizontal Location Vertical Location
Two UPR Mounted « One UPR Mounted One UPR Mounted One UPR Mounted
Straight Clamp/Bracket + “Z” Bracket “L” Clamp/Bracket “C” Bracket

Potential

7/

O\
PT Connections: Every PT will have different connections, depending on the VR Type, CTransformer ‘ e ,;«‘.;w'.\\

the PT Leads (from the PT Winding). Etc.

- — — o TOPI
{ | TOSL (FROM — (FROM st |[
H1 OF M-SHELF) @
@ Jior .\ M-SHELF @QTY 2
H1 TO
M-SHELF | @
1 ) i (109
\
H3-H5___ | N ! ] 1
T05L J"u ‘ °
| o
JI A Pl | 101) QTY 2 “\@@
oft A il '_g_;,f: N Z s ﬁ %
0T @ a2 b —
[ —m , @ "/
/ Q1Y 2 °
-LOADPT% % L \&2 #10 & #21 L e ° Z 1
| | PT SIGNALS — & & I

Prolec GE / Proprietary and Confidential
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DrO|RC
External Components



D(O|RC |
» Tank Assembly

Cover Assembly

Porcelains

Terminals

Cover Band
External

Position Indicator
Hand Hole

Pressure Relief Valve

Components

Sight Gauge

Pallets

Other Accessories (Customer request)
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External Components Overview prolec

™ F: .. C High-voltage Bushings )

3 ; Interior Lifting Lugs )

CPressure Relief Valve _ ¥ | S | \(Lightning Arrester)
' L m by Mounting Studs

| Unit Lifting Lugs )

( Control )
C Cooling Radiators )

Ground Lug )

Oil Drain &
Sampling Valve

Tap Changer Position\
Indicator (TPI)  /

CPoIe-mount Brackets

Voltage Regulator Exterior (Pole-mounted
& Substation)

Prolec GE / Proprietary and Confidential 108



External Components — VR-PM & VR-SS

)
N
1

.;; mu‘u-w

C Bushing Terminals )*
CPorceIain Bushings )_

( Pressure Relief Valve )/
Lightning Arrester j ;
Mounting Studs

C Sight Gauge

CCooIing Radiators)—

C Ground Block )
\ - f Station or Platform
3,' & Base

Prolec GE / Proprietary and Confidential \

Tap Changer
Position Indicator (TPI)

\ Interlor Lifting Lugs )

\( Tank Lifting Lugs )

ik,

( Nameplate )

Voltage Regulator (VR-PM-

SS) Exterior, PM (Platform)

Oil Drain Valve & SS Substation Mounted
w/Sampler )
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O(O|RC
Tank Assembly



Tank Assembly pro|eC

- Round, sealed carbon steel tank with
durable weather-resistant powder
coat-finish (ANSI No. 70 Gray).

- 3 standard sizes:
— 217, 25" & 28" diameter.

Prolec GE / Proprietary and Confidential 111



Pole-mount Brackets pProec

Type B (CS / SS) Type C (CS / SS)

Prolec GE / Proprietary and Confidential 112



Bases Oro|eC

Standard

Forklift m Std Square High Seismic Base

> @

‘

Z Square (HQ) Std Square, Side Grnds

Special Customer

Prolec GE / Proprietary and Confidential 113



Components

Drain Valve

Ground Block

Lifting Lug

O(O|RC

Prolec GE's standard welded tank
grounds, 2" x 4.12", one on the
front left corner and other on the
right rear corner, viewed from the
control side. With two 0.5"-13 inch
bolts each.

Standard:

Prolec GE / Proprietary and Confidential
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D(O|RC
Regulator Components

- External Components
- Cover Assembly



Cover Assembly

Components:

Cover

Bar Lift

Elbow (45° & STD)
Porcelains

Bush ASM /B Cap

Prolec GE / Proprietary and Confidential

¢ Single-BOM of 6205B002G35 pwar:

Extra Info

003

002

006

004

014

Child Item #

6205B004G04

6305B0O0EP0OG

6305B012P01

6305B01 7PO2

7145B002P21

Description

P1 SUPT-NQ CHAN

BAR LIFT

COV 21" use 1701K0EEP21 blk
RING RETAINING

WELD NUT .500-13 303 55

O(O|RC

Quantity

1
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Cover Assembly pro|eC

< Single-BOM of 6215B003G02 pwar:

Extra Info  Child Item # Description Quantity

033 N245P35 MUT HEX .750-10 STANDARD ]

6315B003P26  TERMINAL BUSH CASTING 1
6315B005P26  PORCELAIN INSULATOR 1

024 6315B007P0O5 BU ROD 1
= = (03a)
034 B020KD12P76  NUT CONTACT .500-13 REGS 2 ==" AN
035 N213P29 NUT HEX JAM _500-13 REGS 1 % _ANSINOTE 1
(o h SEE
=== —027 ) NoTE 1
: F~_1029)
. H“m.___“‘_—:’_r
l029)

Ll _ .
@35_; Lo A
FRONT VIEW
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D(O|RC
Regulator Components

- External Components
- Bushings



Bushings

Porcelain:

18” creep

Standard 95 kV
BIL

26.5” creep

Standardon S & L
for 150 kV BIL

(

30” creep

High corrosion
environments

36” creep

Extremely high
corrosion and
pollution areas

Prolec GE / Proprietary and Confidential

OrO|QC
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D(O|RC
Regulator Components

- External Components
- Terminals



Integral Terminals

OrO|QC

1.

I-Bolt
#6-4/0 Clamp Type (standard < 150A)

3. Two-Hole Nema

2. U-Bolt

#2-800MCM Clamp Type (standard >=150A)
(Non-Integral

4. Four-Hole Nema

Prolec GE / Proprietary and Confidential
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Non-Integral Terminals

1. SEFCOR SNFT-27-4B

(Plated & non-plated, w/1” threaded
stud)

Non-Integral

2. SEFCOR SNFT-27-4A
(Plated & Unplated, w/1” threaded
stud)

O(O|RC

3. Two-Hole SEFCOR
(Plated & Unplated, w/1” threaded
stud)

4. H-J Connector

5. SEFCOR Sax

6. SEFCOR SXR

Prolec GE / Proprietary and Confidential
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D(O|RC
Regulator Components

- External Components
- Cover Band



Cover Band

21” & 25” Tank

28” Tank

O(O|RC

Round Covers.

Flat Covers.

Prolec GE / Proprietary and Confidential
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D(O|RC
Regulator Components

- External Components
- Position Indicator



Position Indicator OfO|RC

Indicates the current, minimum, and maximum tap positions.

Serves as connection point between internal components and control cabinet.
Limit switches allow users to decrease range of regulation mechanically.

For VR-1 and SM2A controls, provides control plug disconnect that shorts CT
secondary (only used on obsolete designs that we don’t offer anymore). p.

Position Indicator Options:

Two different suppliers: Two different angle options:

15° (used normally on substation

Huaming
Qualitrol units, installed at ground level) N
45° (used normally on pole/platform I 2
Note: We normally install any of them units, installed above ground level) -
depending on availability, unless the
customer's request a specific brand Note: If the customer doesn’t specify which

one they need, we select the angle per the
above rules

Prolec GE / Proprietary and Confidential 126



Position Indicator

O(O|RC

&

Drag Hands Max & min drag
hands. Reset with switch on
control panel.

. ~ W SETTING
‘ s | LoD BONUS#

Limit Switches

(used to limit the load bonus)
Set by opening glass cover, lifting
tab and moving to new position.

FAQ#14 Whatis the Load Bonus setting of the position indicator used for ?

Many regulators can be operated at a load current greater than that defined by Base KVA rating if the range of
the regulator is limited. Most regulators are thermal rise limited and by reducing the amount of the winding that
can be used, the regulator can carry more than the normal rated current.

GUIDELINES:
Not all regulators have a Load Bonus rating.
Consult the nameplate to determine if the regulator has a load bonus rating.
The regulator range is limited by adjusting the limit switches in the position indicator.
There are independent switches for the raise and lower limit.

Prolec GE / Proprietary and Confidential

Connection to mechanical
flex shaft

Electrical connector to get
inside regulator signals

Heavy duty aluminum

housing (Tested to withstand 10psi
for 2 hours without leaks)

S

Mounting flange and
fasteners

Electrical connector to
provide control cabinet
signals

\_/

This connector send all the required
signals to the Control Cabinet:

+ Motor capacitor

+  Power disconnect

+ CT shorting function
- Etc.
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Position Indicator

Gearing — 1 shaft revolution
to 10° = 1 position change

Electrical connection between
back and bottom connectors

Drag Hand
Reset Solenoid

Electrical Limit switches
Used to perform load
bonus function

Prolec GE / Proprietary and Confidential

CAM

PlnioN
-

Switch Mechanism:

O(O|RC

The gearing is activated with a mechanical flex shaft that is
connected on the OLTC. Which also makes the required tap
operations with its own gearing mechanism:

-

Per Tap Change
(1 Revolution):

_— - 360°
- 60°

- 10°

\_

~N

Flex Shaft cable: Provides the
mechanical connection between the

OLCT and PL.
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D(O|RC
Regulator Components

- External Components
- Hand Hole



Hand hole Oro|RC

Purpose:

Hand hole

Qil filling — the hose is plugged
in the hand hole to fill
according to calculations.

Access point on the cover that
allows for quick inspection
while de-energized, and _
setting other operating GT Connections
voltages based on the
nameplate's connections.
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D(O|RC
Regulator Components

- External Components
- Pressure Relief Valve



Pressure Relief Valve pProec

Overpressure protection; which will automatically reseal
once pressure has fallen.

Position:
In the elbow for the position indicator.

Operating Characteristics:

Unit operates at 10 PSI £ 2. We also have the option at 5
PSI.

Flow 50 SCFM at 15 PSI.
Reseal at 8 PSI + 2.

Model:
Qualitrol Valve #202-032-01

132
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D(O|RC
Regulator Components

- External Components
- Sight Gauge



Sight Gauge alfel(ld

Required to check the oll level.

Position:
Welded into tank assembly, at oil level
height.
Characteristics:
Mounting: 1 NPT thread.
Maximum operating pressure: 100 psi.

Prolec GE / Proprietary and Confidential 134



D(O|RC
Regulator Components

- External Components
- Pallets



O(O|RC

Pallets

PALLETRGS8

PALLETRG5

PALLETRG4

PALLETRG11 PALLETRG12

PALLETRG9

136
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D(O|RC
Regulator Components

- External Components
- Other Accessories
(upon customer request)



Accessories Upon Request Prolec

Sub bases

Lightning Arresters (LA)
Animal Guards

Decals and Stencils
Adapter Plates
Thermometer

External Grounds

Special Painting (Inside Tank, 5
Mils, Zinc Primer, etc.)

Valve Protector

Prolec GE / Proprietary and Confidential 138



Sub base

Prolec GE can provide subbases for our standard Tank diameters 217, 25” & 28”
They are adjustable height & they can be either seismic or non-seismic

Adjustable Leg: (24.5” — 33.5")

Tank 21”7 & 25” Adjustable Leg: (15.5” — 24.5”)
Diam Adjustable Leg: (33.5" —42.5")

Adjustable Leg: (45" — 547)

NON-SEISMIC SEISMIC

Prolec GE / Proprietary and Confidential
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Sub base Oro|RC

Prolec GE can provide subbases for our standard Tank
diameters 217, 25” & 28

They are adjustable height & they can be either seismic
or non-seismic

Adjustable Leg: (24.5” — 33.5")
Tank 28” Diam Adjustable Leg: (15.5” — 24.5%)
Adjustable Leg: (33.5" —42.5")
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Lightning Arrester

Prolec GE / Proprietary and Confidential

O(O|RC

External Exciting Winding Arrester

Internal Bypass

Arrester \
I|g \
L
Source i A Load
Electrical Diagram
NOTES:

Al

W J‘r'!‘a#\rv‘ww_r’

<

Typical
lightening
arrester

Surge arresters should be mounted on the source

and load side.

For proper arrester rating refer to NEMA-LAI-1965.

There are weld nuts on the side of the regulator for

easy installation.

SUSPENSION
INSULATORS

DISCONNECTING
FUSE CUTOUTS B

BYPASS
S s,
(et

LoAD

NOTES.

L 1f line "2°1s ot ground potential,
E?B‘ITI‘?% connect line 2, surge
arresters, bushing (SL),and
requlotor tank to the ground
conductor on the pole These
connections are shown in the
iflustration
If Tine "2"1s nat at ground
potentiol, put on odditionol
surge orrester on line "2
ond connect bushing (SL)
to line "2

GROUNDING LUG — —[f

]

GROUND
MOLDING

Typical Installation
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Animal Guards Or0|RC

Animal guards protect bushings from animal and
bird contact that can cause power outages. They

are selected according to the terminal type that’s
being used.

a ®475
§ m m QUTSIDE
1" DIA. CABLE (N & .
3 1.50' D
ENTRANCE WHEN .
8 TRIMMED HERE 456 max OF FINGER
i
‘em 0.75' MAX
CABLE DIA.

2.38" CUTOUT AVAILABLE
FOR C.L. FUSE APPLICATION

2.63" MAX

asoooueus [N—GAP TYPE ARRESTER THROAT DIA
KNOCKOUTS

[N“—GRIPPING RIBS TO EASE INSTALLATION
409 —= WITH INSULATED GLOVES.

SIDE VIEW BOTIOM VIEW
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Decals & Stencils

oro|QC

Prolec GE provides standard decals, such as “Caution” labels & can also provide stencils and decals according to
customer requirements.

Standard Decals

' ' trical Connections | RE LMD | CT [SOURCE|Ciiion
TO AVOID POSSIBLE INJURY e PERMANERY (e een — ]
PULL RING ON PRESSURE connections unless the voltage USING GROUHDIHG PROVISI = - FUSE v
RELIEF TO EQUALIZE rogulator s de-enorgized 00 NOT REMOVE GROUND T SN ; Pf (@) L@C
lNTERNAL TANK PRESSURE insulated tools or gloves are used. REQUEE;:?; I?Q%EREEED e
BEFORE ATTEM PTING TO . See instruction book for proclgdr::a g&ounoluc CONDUCTOR Stz ~
REMOVE TANK COVER OR ™ to de-energize vollage regua sy WitiTLD BE IN ACCORDANGCE -
HANDHOLE COVER {144 . corsec™ Ay H NEC REQUIREMENTS

Prolec GE / Proprietary and Confidential
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Decals & Stencils

Special Requirements

STENCIL

DECAL

INTERNAL
ARRESTER

DECAL

DfO|RC

STENCIL

/620 V
114.3 kVA
150 A

Prolec GE / Proprietary and Confidential
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Adapter Plates prolec

Hang regulators in Pole/Line applications. Only
hanger brackets type C are used since type B
are not required. It’s limit weight is between
2600 Ib — 4640 Ib, depending on the part
number that’s being used.

GEMERAL VIEW
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Thermometer Prolec

Prolec GE can provide a temperature
indicator if customer requires

Description: Side mounting bi-metal
thermometers with temperature indication
and resettable maximum temperature
pointer. Clear indication of temperature with
4” (101 mm) dial

Dial ranges: 0-120°C, 0-160°C

Accuracy: = 2% of dial range

Material: Stainless steel and brass external Thermometer
D arts Position

Ambient operating temperatures: -40 to
140°F (-40 to +60°C)
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External Grounds Oro|RC

- Besides the default grounds installed on the regulator (Base ground block,
cover ground, etc.). We have the option to provide additional grounds:

— |Installed on the control cabinet.
— Installed on the tank provisions.

- And we have the next types:

Eyebolt Type Clamp Type Block Type

Ground Option
Positions
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External Grounds Oro|RC

* Special grounds per customer specs:

SEFCOR
Ground

Cooper Grounding Bar
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Painting pro|eC

- Standard superior powder-coat finish with average 3
mils on the tank and in compliance to salt spray
ASTM B117 and IEEE Standard C57.12.28.

+Paint color: Light Gray No. 70, Munsell 5BG 7.0/0.4.
* Prolec GE can provide these coatings and paintings
upon customer request:
— Inside Tank, above liquid level only.

— Inside Tank, fully painted.
— Average 5 mils paint.

— Zinc Rich Primer coating.

Paint Inside abovev
Liquid Level H
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Valve Protector

Previous Design

When the regulators are installed in the field, the
operators use to step on the drain valve, and
damage it, causing leaking.

e
"”;-
Ce—

Prolec GE / Proprietary and Confidential
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Improved Design

A welded platform was developed and welded on
the top of the valve, to avoid the operators to
step into the valve, and use the platform instead.

2Bt
L L

L 1
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Control Assembly pro|eC

Control Modules

Cabinet Enclosure

Position Indicator Cables

Control Accessories

Junction Box
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Control Assembly OfO|RC

Prolec GE Voltage Regulators do NOT require voltage
adjustment in control’s software.

Input voltage from PT, display voltage on control, and
voltage on meter out terminals will all match via
nameplate ratios outputting to 120 Vac.

l‘!
s\

Bl
Contro! o

M.(-,zom; Srerr Regulator

e , Also, a true 120 Vac coming from the NN terminal block.
And should be the same as your meter out terminals
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Controller Options

O(O|RC

Each controller manufacturer has their own options on communication ports, displays, etc.

L

o«
@ |
@ - |
@ =
@ |

e Y
B

SEL-2431
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Beckwith M6200A

GE Energy .

GE-2011C

e e T o o‘
GE-2011E ® ®

@RAISE GALARNM
®LOWER @VAED .@
REV
MAMUAL
—
BLOCAL Al
S E
ke

ger Control

GE-2011E

COOPER POWER
SERES

*Cooper/Eaton CL-7

*Note: The controller Cooper/Eaton CL-7 is compatible with our voltage regulator, but we do not
provide it as option. When it has required by a customer, we send an empty cabinet assembly,
with the required brackets and cable harnesses to allow to the customer to install them in our
cabinets. However, the CL-7 controller should be purchased and installed directly by the

customers.
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Control Modules

Old options, not offered anymore:

UNIVERSAL VOLTAGE
REGULATOR CONTROL

ICMI UVR-1

Prolec GE / Proprietary and Confidential

UNIVERSAL
SIMPLE CONTROL

ICMI USC-I

GE 201M1B & D

O(O|RC
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Control Modules Oro|eC

Our cabinets are designed in compliance with NEMA 250-2008 (4X) and IEEE/CSA Standard (IP66).

« Carbon Steel or Stainless-Steel Cabinet - Polycarbonate Cabinet * Polycarbonate Cabinet
* Front Door  Front Door - Side Door
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Regulator Components - control Assembly — Control Modules Proec

The position indicator cable brings the signals from the inside of the voltage regulator to the control cabinet. It is

physically connected between the position indicator and the control cabinet (either to the top or the bottom, as
required by customers).

*
&

T
‘.‘%J'-

l
¥

W e

We have the next available options:

Cable Length (Ft) Cable protection

3 Non-Armored
5 10 Ft Armored
10 Fully Armored
15
20
25
30
35
40
50
60
70
120

!
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Regulator Components — Control Assembly — Control Modules Proec

Here are some examples of special cable options we have provided in the past:

I J2 J3
CLOSURE TOP
J2 J3
BLUE/
BLUE/BLAC
s Q ) YELLOW/RED
YELLOW/RED BLACK/RED
s BLACK/RED:H \2 /o
ORANG
ORANGE/RE @09 99@
"2 e (] 6, (15) 3" LseL
) o 2 y
KETCH 7Y”
H Y E /®
i DATUM: "0 IR\ BT A
M0

G

CKET 8" DM, (225" 4$0.257/-0.00°),

DM, (225" +0.25"/-0.00" . | | 4
288
=zl NOTE; USE OETIKER # 1098 STRAIGHT JAW PINC
NOTE: USE OETIKER # 1098 STRAIGHT JAW PINCER 22 OR, CETIKER § 1089 SIDE JAW PINCER T
OR, OETIKER # 1099 SIDE JAW PINCER TO 7 CLOSE EAR CLAMP. SET EAR CLAMP ED(

ABEL UNDER HOUSING, DIRECTLY ON CABLE. (1 7) ? Z
BUTTED UP-AGAINST METAL CLAMP. 3/16" FROM END OF CUT CABLE JACKET.

=@E ()4 m 1 m. pomy coeLe Frou @

10ER HOUSING, DRECTLY ON CABLE. (] 7)

BUTTED UP-AGAINST NETAL CLANP. CLOSE EAR CLAMP. SET EAR CLAMP EDGE

3/16" FROM END OF CUT CABLE JACKET.

NOTE: TORGUE_ GALVANIZE NUT &
STAINLESS STEEL WAVE
WASHER 10 20 FT-LB
+/- 2 FI-18

NOTE: TORQUE GALVANIZE NUT &
STAINLESS STEEL VAVE
YRR RT NOTE: HAND TIGHTEN
TEMS 34-36 ONLY, WITH

@ THREADED END OF ITEM 34
(CABLE CLAWP) PLACED 1/8”
FROM END OF ITEM 1 (CABLE

NOTE: HAND TIGHTEN
TTEMS 34-36 ONLY, WITH
THREADED END OF TEM 34
@ (CABLE CLAMP) PLACED 1/8"
FROM END OF ITEM 1 (CABLE)

n><1v

BLACK/RED LEADNIRE KET " D, (10.50° 405"/~ BLACK/RED LEADMIRE
CUT LEADS TO "A" DIM. SKIN LEADS 0.25" &
ATTACH TERM PER SCHETCH “A"

JACKET "A" DIM._(9.50" +0.25°/-0.00").

BROWN/RED LEADWIRE BROWN/RED LEADWIRE

s

GREEN
SR LEADWIRE
REMANING mALL (13) REMANING LEADS ARE TO BE
ALL (13) REMANING LEADS ARE TO BE WHITE 1
STRIPPED 1/4 INCH, TWISTED, & THEN LUGGED, LEADWIRE | STRIPPED '1/4 INCH, TWISTED, & THEN LUGE

@w\ghu o883
RING 41

SKETCH A"

IR @\%gggee
(&) g1
(=)

TcH AT

Cable for sliding

Standard Cable Cable for Eaton universal interface. 12 pin and 19 pin . .
link terminals.
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Regulator Components — Control Assembly — Control Accesories Proec

Control Alerts: Position Indicator connectors:
Regulator must be de-energized before
disconnecting. Do not energize regulator
unless a control is attached.

NN PT Jumper:
MUST BE SET CORRECTLY BEFORE
ENERGIZING REGULATOR!

Panel disconnect:
Turn power off and Short CT
before opening this connector.

Control Power & CT Shorting Switch:
IN SERVICE
Left switch: CLOSED
Right switch: OPEN
OUT OF SERVICE
Left switch: OPEN
Right switch: CLOSED
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Regulator Com ponents - Control Assembly — Control Accessories Proec

Main Accessories (Not all included):

Jumper with Resistor, for
In-wound PT designs*

Knife Switch
and cover

Heater (Provided
upon request only)

NN Terminal Blocks

(Top covers installed later)

Voltage Tap
Selection Jumper

Ratio Correcting
Transformer

(RCT. Provided when
customer request
special operating taps)

Radio (Special
request)

T

Power Supply
(Special request)

* For In-wound PT designs, the impedance of Potential winding is very low. A 0.75 ohm resistor is added to the NN terminal
board to limit short circuit and provide an impedance similar to the externally potential transformer.
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Junction Box

DfO|RC

In the latest revision of the IEEE C57.15, 2017, the section 11 was added related to an “Universal Interface”.

It describes a feature that can be offered by the voltage regulator manufacturers, a universal connector that can be used by any
manufacturer:

IEC 60076-21:2018
IEEE Std C57.15-2017

11 Universal interface

11.1 Connection between control enclosure and apparatus

A universal interface, when specified, shall be made available between the voltage regulator
control enclosure and apparatus. This is accomplished by way of an auxiliary enclosure. The
auxiliary enclosure shall include the following features:

a)
b)

c)

d)
e)
f)

universal interface receptacle;

a means of shorting the current transformer secondary; either mechanically or
electronically;

terminal boards and wiring for managing signals between voltage regulator apparatus and
control enclosure;

minimum IP rating of 24 (NEMA 3R);
capacitor for the tap-changer motor (if not included within the control enclosure);

grounding provision shall be provided for metal enclosures. For proper control operation
and improved safety, interface enclosure shall be grounded using the same ground used
for the voltage regulator apparatus and control enclosure.

NOTE 1 Refer to NEMA Standards Publication 250-2003 [30] or IEC 60529 [15] for details regarding the various
degrees of protection provided by electrical circuitry enclosures.

NOTE 2 Other types of enclosures are available that are more resistant to dust and water. These options can be
specified by the purchaser based on discussions with the manufacturer.

Table 23 - Socket pin identification for connector

Terminal
pin/socket

Function

A Ground

B Operations counter contact closing to ground

c Neutral light switch contact closing to ground

D CT secondary (polarity)

E CT secondary

F Voltage supply ("L" bushing)

G Raise circuitry from tap-changer motor

H Lower circuitry from tap-changer motor

J Raise circuitry from tap-changer motor capacitor
K Lower circuitry from tap-changer motor capacitor
L Drag hand reset of mechanical position indicator
M Feedback circuitry of Raise and Lower circuitry of tap-changer motor
N Neutral light switch contact closing to phase

P Voltage supply ("S" bushing)

R Ausxiliary AC voltage supply?

s OPEN®

T OPEN®

u OPEN®

\ OPEN®

a

Pin R has its voltage rating documented

Open pins are available for additional circuitry between the apparatus and control specified by a purchaser.

Circuitry is documented and the compatibility with other controls or apparatus is verified

Published by IEC under licence from |IEEE. © 2018 IEEE. All rights reserved.

- 17 -

Universal interface shall withstand an applied voltage of 1,56 kV, < 500 Hz from all terminals to
ground for 1 min.

Prolec GE / Proprietary and Confidential

Figure 23 — Socket/pin detail for universal interface

Figure 24 — Universal interface locations

Universal interface enclosure

/ Control enclosure
| v
Universal interface
5

P
— \
Universal interface
Control enclosure

The figure 24 gives two examples of locations for the
universal interface on the regulator. Prolec GE only
provides currently the offering from the first picture.
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Control Assembly — Junction Box Proec

In 2021, we made a new development to start to offering the universal junction box and the universal cable, to the customers
that request them:

. 2

GENERAL VIEW

The junction box is mounted to the regulator tank, connected electrically to the
regulator with the position indicator cable.

Inside the box, all the required connections are made, to give the output of the
signals requested by the C57.15-2017 on their exact positions.
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Control Assembly — Control Set-Up Proec

The set-up of the controllers and their settings will be explained in detail by the controller manufacturers during their
presentations.

Basic Settings: Advanced Settings:
Voltage Level Reverse Power Flow Modes
Bandwidth Reverse Power Flow Settings
Time Delay Voltage Reduction
Timer Type Programmable Alarms
CT Ratio
Clock setting

Intertap Delay

Line Drop Compensation

Regulator Type

Limits and Runback
Block raise / lower
Current limits
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Customer Approval Drawings Proec

Nameplate
Outline

Wiring Diagram

Prolec GE / Proprietary and Confidential 171



D(O|RC
Regulator Components

- Customer Approval Drawings (PA’s)
- Nameplate



Nameplate Proec

The nameplate drawing is part of the set of drawings that we send to the customer for approval, prior to start the order
manufacture.

The nameplate electrical characteristics were discussed already into the electrical theory section. We are going to mention just
some additional options for the customers into this section.

Nameplate installation: It is installed in two positions Nameplate languages: Four languages available.
for all the regulators.

English

Front of the cabinet Spanish
Tank support. French

Russian
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Nameplate prolec

Nameplate notes: Beside the standard notes, tables and views that we added to our
nameplates, some customers request special notes such as the next ones.

EQ# f
PO # O @f@L@@®

Step Voltage Regulator VR-1 O]

Internal Arrester Note MADE IN SHREVEPORT, LA, US.A. ©
EtC_ NO. 10% RAISE AND LOWER IN 32-5/8% STEPS  CLASS ONAN _ SINGLE — PHASE
VOLTAGE RATING 5000/8660Y 167/187 KVA  334/374 LOAD AMPS 75 KV BIL 60 HERTZ
CAUTION! BEFORE INSTALLING OR OPERATING READ INSTRUCTIONS GEH—7299A
CONTINUOUS 55'/65C RISE TO INDICATOR PLUG POTENTIAL AND CONTROL POWER
SOURCE | LOAD LOAD TERMINAL POT | CONTROL [CONNECT]
o o & & & & o o VOLTS RATIO VOLTS [NN8 TO
8 9 102021 2225 24 + 5000,/8660Y “.7:1 | 120 NN22
TRAN'EEORMER "l " BOARD + 5000,/8660Y 401 | 125 | NN21
£ 400/0.2AMP IN CONTROL
n
D CONNECTIONS
Remoa TRER | WY 55 6o
st [2 ' 9168 ANSI TYPE A REGULATOR
gt 5 10 16 334|374
of (35| B i 9 3/8 15
% E;w 2 § £ 221 8 3/4 14 367|411
g g[ a e 10] 312 5 LADWP DEPT. CODE: 28-08-210
u ha 4
Y1 & TRANGFORER 6 7/8 T 401|449 UNTANKING WEIGHT 1296 LBS.
5 6 1/4 10 ]
3 T o451 |05 TYPE Il MINERAL OIL 118 GALS.
0-5 0-8 534599 APPROX. TOTAL WEIGHT 2423 LBS.

NOTE: COPPER CONDUCTOR IN SERIES AND
EXCITING WINDING, ALUMINUM CONDUCTOR

UNTANKING HEIGHT 141.32 INCH

GROUND— ' IN REACTOR WINDING. .
oosTON ReqUSTON AND OUTLINE: 0105B030F653
=— INDICATOR CONTRACT WIRING DIAGRAM: 0305E101F52

HOUSING NP — B0206B381

»=POLARITY
MARK
GRD10 22 2120 1124
5 MICROFARAD CAPACITOR
TAP' CHANG

CONTAlNS NO DETECTABLE PCB AT TlME 40X RATEDE(';URSES'AT ﬂ?NRAF%'\éDOIF'REQUENCY SHORT—CIRCUIT WITHSTAND
OF MANUFACTURE — CERTIFICATION AVAILABLE FOR 250 MS DURATION

M 2ANCNEZ _10/28/21["PPROVED BY] > .025 THK. AREA 31.50 SQ. IN. STAINLESS STEEL (4)
155&&5 10/28/24 gI I I I I } : : ‘{UNDER COATED WITH BLACK FINISH TOP COAT. 4
Nameplate materials: Two materials available. S— Nameplate units: Two units offered.
Aluminum Imperial
Stainless Steel. Metric
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Outline

manufacture.

The standard outline drawings includes the next information:

Outline part number

Top View

Front View

Mounting and Crane Lift

S and L Terminals Detail

S and L Terminals Cable Details

SL Terminals Detail

SL Terminals Cable Details

Tank Base Ground Details

Control Ground Details

Components List

Approximate Weights

Title Block Information

Prolec GE / Proprietary and Confidential
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The outline drawing is also part of the set of drawings that we send to the customer for approval, prior to start the order

53.89

40.74
11.50 f=— 25.24 —=

ARG 0.

B | 010580307004

9.38 11.50
=96

REVISIONS
REV. DESCRIPTION DATE APPR
TERMINAL CHANGE ON TEM 3,
1-BOLT WAS U-BOLT LS. 07/23/14
UPDATE DIMENSION 53.89 C 8 06/23/15

9.73

@
1) = 19.51 ==
o

32,00 . i
157.48 e
9.17 < 1 il
16.00

99.23 INTERNAL

ASSEMBLY

@28.89

_LI .00

200.00
o

\A%UNIING AND
le— 3.00 CRANE LIFT

@50

APPRIDXIMATE WEIGHTS

NKING 2867 LBS

CABLE SIZE |

ITEM #3

CABLE SIZE
F[ mEem#ia2
#25S0L - 800 MCM OR
S00-.750 IPS

T T D OO NION I OO N

BN oGR GRS

NN
N34

8%

LOAD BUSHING WITH CLAMP TYPE TERMINAL (SEE DETAIL "A").
SOURCE BUSHING WITH CLAMP TYPE TERMINAL (SEE DETAIL "A")
SOURCE LOAD BUSHING WITH CLAMP TYPE TERMINAL (SEE DETAIL “8")
MAIN TANK (COMPLETELY SEALED)

BA!

SE
CONTROL CABINET BOTTOM-HINGED DOOR
NAMEPLATE
OIL DRAIN AND SAMPLING PLUG
TANK GROUND (SEE DETAIL)
LIFTING LUG (COMPLET LIFT)
POSITION INDICATOR
HANDHOLE (5.0 DIA OPENING)
MOUNTING FOR SURGE ARRESTER
(.500-13-28 X .562 DEEP TAPS)
POSITION INDICATOR CABLE
COVER
PRESSURE BLEEDER
OIL SIGHT GAUGE-MINIMUM OIL LEVEL
UNTANKING LUGS FOR INTERIOR REMOVAL,
DO NOT LIFT ENTIRE UNIT WITH THESE LUGS
CONTROL CABINET GROUND (SEE DETAIL)
15" COOLING PANEL RADIATOR (NON-REMOVABLE)

. GROUND STRAP (COVER NUT TO(TANK NUT)
. UPPER FILTER PRESS (1°DIA. HOLE W/PLUG ABOVE OIL LINE)

wesoL-4d F2

i

TANK & FITTINGS 901 LBS

WALLONS 1376 L%
GROUND TERMINAL- LARGE GROOVE CLAMPS AL 44 Ll
250 TO S00MCM CABLE. SMALL GROOVE

CLAMPS #6 SOUD TO 4/0 STR CABLE NON BASE

DETAIL OF VIEW "A"

=G
t-—

E2
DETAIL OF VIEW '8"

CORROSIVE MATERIAL
(2) .500-13
El NUTS WELDE

[H]

.500-13
GROUND PAD HARDWARE

IOPVIEW  ERONTVIEW

DETAIL OF ITEM #9 DETAIL OF ITEM #19

THED ANGLE PROJECTION SIGNATURES DATE General Electric Company

_@_ _5_ wooe | N. CABALLERO [11/17/11 Digital Energy
: C. BANDA 11/30/11 K
MOGIONS AREH saapzco 1i2zoun L. OUTLINE 28"

APEREL 11/30/11

STEP VOLTAGE REGULATOR

DRAWNG RLE

AroRt N 0105B030F004 A 2
TN |

01058030F004 | B

MADE ON: SolidWorks ["s5.0 mooe.

[orowe: 3106 |

010580307004 e
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Outline Oro|RC

We have also some outline drawing that includes special information or views requested by the customers.

Special outline drawing example below:

N T REVISHING
Outline part number P _ DUKETE qz&gggdrgs] REV, DESCRIFTIGH DaTE PR
f I P i IHITIAL PELEASL' C.8.08/10/2018
Top View _ 3307432 FFG30 - TR BTN
; . :
. . . ,
Special features displayed: Guards, LA’s,
INTERMAL
Antitracking kit, Decals, CoG, etc.) f ﬂ
Front View 1951+
. . . ,
Special features displayed: Guards, LA’s, . - 1.00
. . . % & Ll _L L
Antitracking kit, Decals, CoG, etc.) g - 167.164
. - .3 84,50
Mounting and Crane Lift £8 LT i
- - ] § SO
S and L Terminals Detail 2 MOUNING AND.
- - e —
S and L Terminals Cable Detail _ |
Not displayed on this terminal type) G o5 F g
. . 2 SOURCE BUSHIMNG (1 50k BIL/30" CREEP, GE# 63138005PZ7) WITH BLADE TERMINAL 104,66
DETAIL A, GE# 431 58003P24). TIMMED RED BRASS UNJANEING 2087 LBS
oL Terminals Detal > A G e S AT oo crmura e et AT
Not added when terminal type is the same) L AN TANE [COMPLETELY SEALED, ANSI No. 70 GRAY] ??“.E’é"f.:’fé.’.%?3'5321’2—;‘.23 | ToTA FRE
- - : CABINET i e -] RO HOLTS A ELAMP TERMINAL
SL Terminals Cable Details 7 NAMEPLATE (GER OZ08BORSRI0) e OOk 200 LS R Sy Tl 10
B ) g ;ﬁﬁkﬁgggﬁm;%ﬁé&k}%&EjﬂJ MFG 37301504 OR EQUIVALENT 63 1.75 G AASE
Not added when terminal type is the Same) 18 UFTING LUG [COMPLETE LIFT] i — 4X D 562 100 =
i i 22%38&??5!%?&&»! G 1 _L HUTS (VELDED
Tank Base Ground Details :32 HIOUNIING FOF SURGE ARRESIER (500-12:28 X 1.25 DEEP TAPS 3’24'; o & L7 a2
&, . . .
H 15, COVER [BUSHING LABELS EMBOSSED OM COVER| 4,67 {%} @ 175
Control Ground Details 16, PRESSURE BLEEDER, QUALITROL 207-032-001 DR EQUIVALENT - 1
16 DNTANHNG LGS FOR INTERIGR BEMENVAL DO NOTLIET ENTRE UNITWT 5 THESE LGS 2.00—=
I‘?j CONTROL CABINET GROUMD (SEE DETAIL GROUMD STRAF COMMECTS TO ’ ' GROUMD FALD . 13-
Components List CoNTOLE HARDYARE
iy . 1.34 . g T o v
20, 15 CO0UNG PANEL RADIATOR [MOM-REMOWVARLE|, PAINTEDR CF V] ROINT 4]
Additional notes requested, 33 notes in total) 3. CROUNDSTOAR [COVER HUTTO TAK MUT ! ) e FOHE
- - 22 UPPER AUIER PRESS CONNECTION [NPTIEWALE) AL OF VIEW "A" DETAIL OF ITEM #9 DETAIL OF ITEM #19
AppFOXImate Welg hts " [FV LEAD 10 BUSFING, GO LEAD TG TANK, BIRG GUARDS INCLUDED) T -
24, EEL?T&%GL LIE::\;E}DMSézu NDIEPEP WELD MUTS (207 AMD 50° FROM BASE OF REGULATOR] PROVISIOMS{FOR .n:ISICyJ;LL':IEiS "DIEE\IEF O G!e_nlelrul Electric Com pany K
Title Block Information 2 g&szgﬁ;geg%ﬁg%gymm REGULATOR |OIL FILLED) ‘@ -E— : e o7 Digital Eneray |
Special d it K B SR COME GR L ousas Tl SN o o] . VR-1, 14400V, 432/484 kVA, 55/65°C, TYPE £
pecial descriptions) o5 TR0 A PAR AThaR0 STAINLEES “EE" " o1 STEP VOLTAGE REGULATOR
Other S peC|aI sections: B NPNPCh Gl TALLED ONTRGNT OF CABNET) ; = - — =
. 31, SHUNT ARRESTER BIRD GUARDS [(5E PART #1505B001FZ3/CM PART i 70380340 w |acarn  Jomoe| B | 01058030F494 I3
’ 32, “30ALSS STENCIL s — |
CS Number, SS Note, Blrdguards, LA S, DeCaIS, L 33, F!USHLINGCAR'TFR SPRING OGN 5 & | BUSHINGS [GE PART RECZ1KQGIPR/ERMCO PART # 75907, 'I'?'?J A DIE M Salicdwiarnks [ SCME] NI |""""p 3104 A tad B
etc.

Prolec GE / Proprietary and Confidential 177



D(O|RC
Regulator Components

- Customer Approval Drawings (PA's)
- Wiring Diagram



Wiring Diagram oro|RC @

The wiring diagram drawing is the last one of the set of approval drawings. It has 3 or 4 pages, depénding
on the controller type.
Diagram Page 1: The features displayed here are the next ones:

™ POSITION [Ce ] UPDATED NN8 CONNECTION ON PAGE 2 [R.R.01/10/2019]
& 71 FORMAT/LOGO UPDATED AND STANDARD UPDATES |LS.07/19/2024]
INDICATOR
e I 1
B ‘ | ‘ SEE NAMEPLATE FOR CONNECTIONS ——
S RED/BLA RED POWER
S ‘ I J1-6 J3-3 } BLACK NN-20 DSt 5 81 SUPPLY !
i | [ d1=7 J3-4 | RED NN=21 2 1 1 2 NN-9 | J/P5-2 ] LEGEND
2 VOLTAGE ! ! 5K < B1 TAP CHANGER DRIVE MOTOR
- -
3 POTENTIAL | 48 425 | ORANGE 2 b mscowzcr (@F— YoTor c13 MOTOR CAPACITOR
1
TRANSFORMER SuireH T {;25;’:55 o1 CURRENT TRANSFORMER 0.2 AMP SEC
s
H ‘ | ‘ Ep — 5“35/’;54 DSt (N.C.) INPUT VOLTAGE CUTOFF SWITCH
H > I1=10 4378 WHITE E 2 [ —<e— DS2 N.0.) INPUT CURRENT SHORTING SWITCH
& ‘ | | VOLTAGE e (0
" P.T. RATIO MOTOR E1 5 AMP FUSE
£O| | | | CORRECTING COMMON J1/P1 INTERNAL SIDE POSITION INDICATOR CONNECTOR
TRANSFORMER 1
| | | J2/P2  12-POSITION INDICATOR CONNECTOR
J3/P3  9-POSITION INDICATOR CONNECTOR
‘ | ‘ -0 NN TERMINAL BOARDS IN ENCLOSURE
[ | ‘ i OPERATION COUNTER SWITCH
- s9 -
J1-3 43-1 BLUE/RED NN-23 J/P5~-10 =2
‘ | | < s10 LIMIT SWITCH-RAISE
| ‘ 57 52 181 TERMINAL BOARD ON CONTROL.
LOAD J1-13 GREEN N.O. C.T. CURRENT
0. C.T. 14
i T oz ﬁ|>—<‘% 4| oeaT QURRS 14 POTENTIAL CORRECTING TRANSFORMER
= SWITCH /P51 HIR ENCLOSURE HEATER ASSEMBLY
‘ I Ji-4 J3-2 } RED/BLUE NN-24 < O 2 HEATER FUSE 1 AMP — (BUSSMAN ABC-1)
R1 REMOTE HEATER ELEMENT (POWER RESISTOR)
‘ | ‘ sw1 HEATER POWER SWITCH
ono. | Y ono. 120v
‘ | ‘ S1Ub = = STUD SOURCE IH1 ADJUSTABLE HEATER THERMOSTAT
J/P5-8
‘ (N |¢92-8_BLACK/BLUE NN-28 5
LIMIT - NOTES.
‘ | SW'TCHES‘ J2-6 YELLOW/RED NN-27 /P9
o 1. L = GROUND
‘ | =11 ‘ =
i) (429 ELKZRED CHOTOR,
‘ | :‘ ¢ BRN/RED T
S6
=2 J/P5-3
L[ R com  No. [ 21-2 J2-11__|_ ORANGE/RED NN-31 / (o)
! OPERATION !
‘ NEUTRAL | COUNTER | NEUTRAL
SWITCH SWITCH S8 J/P5—4
‘ | | ORANGE /BLACK NN-30 &
OPERATION
COUNTER
‘ | ‘ J/P5-5
BLUE /BLACK NN-29 @
‘ | ‘ DRAG HAND
. RESET
| | DRAG_HAND ‘ _ 81
RESET L1 J5-7
| MOTOR COMMON | L BrOWN NN-26 e
P19 1" 4129 s2-10 | ee HTR (OPTION)
| Nc9| Ji-1s J3-6 | BLUE NN-32 | e conRoL ‘ ‘
h . = GROUND
- — . -1
I e $| Ji-14 93-7_|_ veLow NN-25 18 swe J/P5-12 - oo g
, BONDING
| VOLTAGE REGULATON | o 1800
L INTERNAL DIAGRAM L N = STUD
SEE NAMEPLATE MICROPROCESSOR
FOR DETAILS VOLTAGE CONTROL

Back panel of the

Components y L Components L Components control module
inside the VR inside the VR inside the VR — (Change on each
controller type)
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Wiring Diagram O(O|RC

Diagram Page 2: The features displayed here are the next ones:

E o~ TO INDICATOR REV. DESCRIP‘I’IONREVISKONs DATE APPR
F— PLUG ASSEMBLY (P2/P3) CONTROL 5 NOTE UPDATED "OPTIONAL" REMOVED C.B. 04/26/2016}
~ SEE O305E100F07_SH3 CABINET 6 UPDATED NN8 CONNECTION ON PAGE 2 R.R.01/10/2019
| / 7 FORMAT/LOGO UPDATED AND STANDARD UPDATES L.S. 07/19/2024
‘ l T T T T
i 20T
8 Reee e
o DS1-2 —
Iy T4—x —
= F2-1 —|
EATER o —DS2-2 — LEGEND
WITH DS2-1— M—2294
N TERMINAL BOARD
; CR RN ADAPTER  PANEL REGULATOR INTERFACE
DU NN ‘ g SEE NAEPLATE 181 TERMINAL BOARD — CONTROL
CONNECTIONS 182 TERMINAL BOARD
CONTROL OPTIONS
GE—2011 pP2/P3 POSITION INDICATOR PLUGS
(OPTION) Yok TAP CHANGER PS5/45  CONTROL T ENCLOSURE Dico
CONTROL il SWEEROOUOCTION  UNITS.
T4 INPUT VOLTAGE RATIO
CORRECTING TRANSFORMER
HIR ENCLOSURE HEATER ASSEMBLY
2 HEATER FUSE 1 AMP — (BUSSMAN ABC—1)
R10 REMOTE HEATER ELEMENT (POWER RESISTOR)
SwWi HEATER POWER SWITCH
IHI  ADJUSTABLE HEATER THERMOSIA
c13 MOTOR A2
SEE NAMEPLATE FOR CONNECTIONS
R il R
) §es 2 z !
: oz S ooz
SE { CTL
i S W A
: i — ONCNONC)
£ $
‘ bst bz 5 AMP &
! ! ! T4 & o8 S
! : e
TR 1 &P
Loz 2 B 782
‘ z T 17]18]191202 1| 81
| | ‘ © p32dpszelrize] [1]2]3]«[5]6]7[8]o]ro[r 121345
| EERVEEEEEE
—
——— [ [T
FROM__ [u5/P5] 10 SEEEESS 0w o cmoeST
[T -G segeiiy | 110 pBiies
NN-= -1 23s8s8
NN=31 3 TB1-11 535338
NN-30 4 T81-13 Ega%ga
NN-29 5 [ TBi-12 NOTES: SoTiis
NN—32 5 N.C 1. FOR GE—2011 OPTIONS HgE38
- REQUIRING EXTERNAL e8 JHED AHGLS PR SCTON SIGNATURES DATE Comercol Toretorme.
NN=26 ’ N.C CONNECTIONS, SEE INSTRUCTION 1€ [ T |oelow  Jpee Pf©@@‘ ® cwom
NN-28 8 181-6 BOOK PROVIDED WITH CONTROL. 8§ [omomoanm o [vosa [wwmn | TE
NN—27 9 TB1-5 2 TB1-16 FOR USE WITH S [Trocpggemro [ [ros B CONNECTION DIAGRAM
NN-23 10 | TB1-14 240 VAC MOTORS ONLY ! CICEEY S GE-2994/GE-2011
NN—24 [ TB1-15 (MOTOR POWER RETURN) e e: G0SEI0F7 © _ 0305E100F07 7
GND STUD | 12 | PNL GND ; omoos: NA st VOLTAGE REGULATOR [—
= T T
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Wiring Diagram O(O|RC

Diagram Page 3: The features displayed here are the next ones:

- REVISIONS
g REV. DESCRIPTION DATE APPR
1 ETTIIE 5 NOTE UPDATED "OPTIONAL" REMOVED C.B.04/26/2016
L~ 3 UPDATED NN8 CONNECTION ON PAGE 2 RR.01/10/2019
i TRALSENTE 7 FORMAT/LOGO UPDATED AND STANDARD UPDATES L5.07/19/2024
H = #l LEGEND
Components inside N
= Ls RAISE AND LOWER LIMIT SWITCHES
NEUTRAL LIGHT B1 TAP CHANGER DRIVE MOTOR
the VR. See page 1. ‘i SWITCH cr CURRENT TRANSFORMER 0.2 AMP SEC
i 1/P1 INTERNAL SIDE POSITION INDICATOR CONNECTOR
Q J2/P2 12 PIN POSITION INDICATOR SOCKET
3 J3/P3 9 PIN POSITION INDICATOR SOCKET
B Ls/L LOWER LIMIT SWITCH
H FE A LS/R  RAISE LIMIT SWITCH
H L] L DRAG HAND RESET SOLINOID
- FRRRIILIT s6 NEUTRAL LIGHT SWITCH
4O s8 OPERATIONS COUNTER SWITCH
COMPONENTS_LOCATED |
INSIDE TANK | !
000O0O0O0
Ln 7 31
| NOTE: PLUG AND JACK CONNECTIONS NOTES:
ECEAICALLY W EhECTRICALLY
Ls/L MATE WITH EACH OTHER EXAMPLE
o0 g1 | GROUND CIRCUIT P1=13 MATES WITH
51 1 | J1=13.
|92 i 92|
8 ¥ 6
59
J 72
42 2 15
10
" /\/o
7% E 6 ?4 POSITION INDICATOR NN" TERMINAL
' | PIN NO | WIRE COLOR BOARD CONNECTIONS 1
! J2 1S
3 P TR N. C. BROWN/BLACK | N. C. (NO CONNECTION)
4 : N. C. RED/BLACK N. C.
S8 N C. YELLOW/BLACK | N. C.
2-4 ORANGE/BLACK | NN=30
J2-5 BLUE/BLACK NN—29
QAL INDICATOR LOCATED Toe SELLOW/RED =27
J1 EXPOSED J2-7 BROWN,/RED MOTOR CAPACITOR
. ® (0] ® @0 J2-8 BLACK/BLUE NN-28
® ® ®06 6 J2-9 BLACK/RED MOTOR CAPACITOR
® @ J2-10 BROWN NN-26
@ ® @ J2—11__| ORANGE/RED | NN=31
N. C. N. C. N. C.
J3 J3-1 BLUE/RED NN-23
J3-2 RED/BLUE NN-24
J3-3 BLACK NN-20
J3-4 RED NN=21
% % % ®o0 J3-5 ORANGE NN=22
® 6 O J3-6 BLUE NN-32
||II||"|4 ® @] 13-7 YELLOW NN=25
[C®) ® @ J3-8 WHITE NN=10
J3-9 GREEN NN=10
P2 P3
o MGEROETN | SIGNATURES | DATE J—
MODELED | w. CASELLI 03/18/2002 sevepon (A
& cRcAoGuATY ot |w oxsau___[oansaom | TITLE
e For CONNECTION DIAGRAM
e GE-2994/GE-2011
ST oG =
(SEE 03052100F07_st2) pranens Gt d 0305E100F07 [
i mstusoeror VOLTAGE REGULATOR |
e e Jeor =
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