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The LineBOSS™ NBS, Nielsen Bypass Switch, was
originally designed in 1972 by Carl Nielsen, P.E. to
allow non-interrupting bypassing and energizing (cut-
in or cut-out) fixed booster transformers. The NBS
switch now provides continuous power to load-side
customers when energizing or de-energizing one, two,
or three phase fixed booster, auto-booster and
regulator transformers as required by voltage
conditions or for routine maintenance or replacement.

The conventional combination bypass-disconnect
switch used for de-energizing multi-step regulators; first
requires the regulator be placed in the neutral position.
As the switch opens, a shorting bar is inserted across
the main line leads and the regulator series winding.
If the regulator tap changing mechanism or the position
indicator has malfunctioned and the regulator is not in
the neutral position, attempting a by-pass operation
can result in excessively high circulating current in the
series winding which can damage or destroy the series
tap changer mechanism, the switchgear, bus work and
endanger personnel.

The NBS bypass switch eliminates this safety hazard
by controlling the series winding circulating current by
use of a current limiting resistor, while providing
uninterrupted service to load side customers. The
transfer series resistor assembly permits bypassing
multi-step regulators in the buck or boost position (refer
to application calculations).

TYPICAL APPLICATION:

Cut in a 762 kVA (7620 V, 100 A), single-phase regulator
to boost the voltage. The regulator indicates that it is in
neutral, but it is actually at step one. The circulating
current could be as high as 31 kA during the switching
operation using a standard combination bypass
disconnect switch. The NBS switch, with its current
limiting series resistor assembly, limits the circulating
current to less than 24 A without interruption of service.

THE TWIN FEED NBS:

The NBS-2D is designed for use on fixed boosters and
auto-boosters that are on circuits that have preferred
and alternate source directions. The NBS-2D allows
the booster or auto-booster to boost in the direction of
the load when the alternate source is being utilized.
The NBS-2D provides a switching method for re-routing
the source feed to the booster transformer without

INERTIA Engineering & Machine Works, Inc.
6665 Hardaway Road ¢ Stockton, CA 95215

Tel: 800-791-9997
Fax: 209-931-8186

Return to Section 4

LineBOSS 'NBS

NBS, 5kV - 38 kV Non-Interrupting
Regulator/Bypass, Overhead Switch

NBS, Single-pole unitized; shown in the Cut-in position.

re-wiring the buswork. The NBS-2D is not required
on multi-step regulators.

STANDARD FEATURES

The NBS shares all of the features of the LBS
conventional sidebreak switch. See LineBOSS™
Features & Benefits for additional information.

SWITCH RATINGS:

Voltage Class: 5 kV, 15.5 kV, 25.8 kV & 38 kV
Continuous Current Class: 600 A Transfer & Continuous

STANDARD CONFIGURATIONS

 Single-pole units, unitized, reciprocating handle

» Double-pole unit, unitized, reciprocating handle

» Double-pole unit, two-way feed, unitized

» Three-pole unit, unitized, reciprocating handle

* Single-pole, pole mounted (direct to pole), hookstick
* Single-pole, substation (double crossarm) mounted,
» Twist-Assist™ hookstick operated, direct to pole

E-mail: sales@inertiaworks.com
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LineBOSS™ NBS Operating Sequence

Resistor
Trolley

BYPASS POSITION

———0 g:o ---------------- ---=Source
1. The NBS bypass switch is shown e
here in the Cut-out or bypass , ,
position. The current path is indicated Dusconnect . Winding
by the dotted line. The regulator is _
out of the circuit. The actual switch B Reversing
position is shown to the immediate
left, while the schematic shows the
Disconnect
NBS in the top left of the schematic. CUT-out (Bypass) Discor
BRIDGING POSITION .
2. The NBS bypass switch is shown Ressm@rolley
here in the bridging position. Notice e
that the blade is in contact with the Load —=---- ‘
bridging contact before breaking :
contact with the female clip. The gﬁﬁgﬁ‘”wi seres :
. . - g
impedance of the series winding and N NP S 5
the NBS current limiting resistors : et Reversing 5
eliminate the high circulating current R i
in the series winding. The bridged o 2
connnection between bridging ; L .. Disconnect <
( contact and the female clip insures Bridging Position Switch >
uninterrupted service.
Back Next

INTERMEDIATE POSITION AR

) ] Source : @Trolley
3. The NBS bypass switch is shown ‘ ‘ I ¢ o ¢ -+ ==Source
here in the intermediate position. Load =+ Freeiiinit
Notice that the blade is in contact :
with the bridging contact, only. The Disconnect l \SN?ES%g : 8
impedance of the NBS current s T %
limiting resistors solely eliminates the et ¥ Reversing =
high circulating current in the series ) ‘ B B g
winding. These resistors are lab and J°P]  ewwass g
field proven to withstand 600 Amps Q . Disconnect %
during the transfer operation. Loap 1] Transfer Position Switch %
CUT-IN POSITION qéa

. . ﬁF{e\s/i;t{;%ﬂolley -‘g
4. The NBS bypass switch is shown ‘ \ ) ST = .- =-Source 2
here with the regulator now in R SRR g
service. The blade contacts the : S
female clip while still on the bridging Disconnect l Series 9
contact. This provides uninterrupted Switch Winding 8
service to the customer. Interruption . roversing £
of voltage can cause magnectic ~ |\,\| ||  feemmsseeeeess > ;:{2.\‘ § Switch ©
contactors in large motors to drop
out, thus requiring restarts. _

Cut-in Position Suen
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LineBOSS™ NBS Switch Application Guidelines

Using a standard combination bypass disconnect
switch, the voltage differential across the series winding
in the regulator is shorted out during the switching
sequence. This produces an extremely high circulating
current when in the lower tap positions (not in neutral).
The INERTIA NBS eliminates this high current by placing
resistance in series with the regulator series winding.
The maximum boost or buck voltage differential is limited
to 1200 volts (600 A rating x 2 ohms).

The maximum switching position for a given regulator
can be determined by the calculations shown:

1. Determine the voltage change per step of the
regulator or booster transformer:

Line voltage) x (Max. boost or buck %)

Voltage change/step = ( —
Number of tap positions

2. Determine maximum boost or buck tap position:
1200 volts
Voltage change per tap

Maximum tap position =

3. Determine maximum current at tap position 1:

. . Voltage change/step x # tap positions
Max. Circulating Current = g - g p. p.p
NBS switched series resistance

Example: Line voltage is 13,800 volts, 10% max. boost
or buck with 16 positions boost or 16 positions buck.
13,800 V x 0.10
16 tap positions

1,200 volts
86.25 Volts/tap position

= 86.25 voltage change per tap position

= 13.9 tap positions

86.25 Volts x 1 tap position
2 ohms (NBS resistance)

Conclusion: The NBS will safely switch this 13,800 V
regulator at tap position 13. At step one, where the
circulating could be as high as 43,125 Amps based on
0.002 ohms series winding impedance, the current is
mitigated to 43.1 amps while switching.

=43.1 A max. circulating current

NOTE: Always attempt to return the regulator to
neutral before switching. This device is not intended
to change the safety or standard operating practice
of switching regulators.

The NBS switch allows an added margin of safety
when switching regulators. When neutral position can
not be definitely confirmed, the NBS will allow safe
switching in the “off-neutral” position as long as the
differential voltage across the transformer series
winding does not exceed 1200 V.

INERTIA's NBS noninterrupting bypass switch, protects
personnel and equipment, and eliminates the downtime
and other costs associated with taking an outage to
switch regulators, fixed or auto-booster transformers.
It provides additional personnel and equipment safety
in line distribution and substation applications.

Next

LineBOSS™ NBS Selection Guide

Sypasssmicn” > N16SS1R22

Voltage and Current Rating J

5kV, (110kVB.LL) 600 A = 06
15.5kV, (110kVB.ILL) 600A = 16
25.8kV, (150kVB..L) 600 A = 26
38.0kV, (200kVB..L) 600 A = 36

Insulator Type
Silicone rubber (3.0"BC) = S
Porcelain 3.0"BQ) ........

Crossarn Material One-pole, unitized

Galv.steel = S Two-pole, unitized
Aluminum = A Two-pole, double feed
Fiberglass = F Three-pole, unitized
No Crossarm = X Pole mounted (direct)

(pole mounted or existing structure) Double crossarm

Configurations <

Ié Cntrl. Rod Length (10' sect)

20 feet (standard) = 2
Specify alternate =

————> Control Rod Type

Reciprocating

%" galvanized pipe = 3
1" round fiberglass = 2
= ————— Control Mechanism
= Reciprocating handle = R

D Hookstick bellcrank = H
Twist-Assist (hookstick) = T*

* Twist-Assist is currently available as a
single-pole or unitized, multiple single-
pole units, only.

Il
g b wWNN =

412
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4,160 V to 27,000 V Regulator Switches

SWITCH CAN BE
INSTALLED ON

LEFT OR RIGHT
SIDE OF POLE

O ingle or Double Arm Mount

Hookstick Operated Bypass switches for One, Two and Three-phase Regulator switching

Dead-Ending
S Angle

13/16 Holes

ROD SPLICE —————

(S
N i M-
° . B [ ] o o I | ]
g mmy
[
3
= = ——
= J
P
<
( A - >
Type N26SS1L22 Single-pole 23kV, 600 Amp Unitized Booster Switch Type N26SS4R22 Single Pole (Center) 23kV, 600 Amp Unitized Booster Switch
Back Next
sy (S
[l - (U s
Il

[ ol
EoT

o o
Type N26SS2R22 Double-pole 23kV, 600 Amp Unitized Booster Switch

Type N26SS2DR22 Twin 23kV, 600 Amp Unitized Booster Switch

This drawing is for illustrative purposes only and therefore; may, or may not reflect the current
revision of this drawing. Please request the current revision from the factory.
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Material: Description:
Finish LineBOSS NBS Noninterrupting booster trans-
Seale: N former switch construction methods
/lgi””% care. one Drawing No: Revision:
ENCGNELR/NV Drawn by:
Date: 11/20/01 9 2 l 6 M 1
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46X38 CLIMBING SPACE

SOURCE
SOURCE
LOAD

TOP VIEW
75}
SOURCE LOAD h"‘% Py "
T
SOURCE %\ : M
Il “—L
| r u ° | %&Jﬁj
g s o
4 o13/16"
Y SOURCE LOAD
% INSULATOR
oo /s
HOLES o
< ‘ >
Xi
Back W Next
ROD SPLICE
L THIMELE GUIDE
/ (EVERY 5-7 FEET)
% q
.é
£ 1
3
2 ADJUSTING
£ SCREW
§ 4 CLOSED
=) LOCKHGOLE
&
£ HANDLE DETAIL
o
g
% This drawing is for illustrative purposes only and therefore; may, or may not reflect the current
= revision of this drawing. Please request the current revision from the factory.
(@]
Material: Description:
Finish LineBOSS NBS Noninterrupting booster trans-
Seale: N former switch, single-phase construction
M””A care. one Drawing No: Revision:
ENCINELFRING Drawn by:
Date: 07/04/01 9 2 1 6 = 8 M O
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Diagram of Connection, Delta Construction

Resistor
rd Transfer
Hat Leg M Switch Hot L
= ~ ot Leg
/. Resistor Transfer :,_? /_
Load .— Switch  Source — y 1
— HotLeg S Solid Blade  S°U'°®
) S ’ Load L[/ LS\\‘ Disconnects
- T/\‘ Solid Blade Q- T >~ Neutral
Disconnects ]7 =
l
) { Series Surge
Series Surge Arrestor
Arrestor
_ Single-Phase Single-Phase
Line-to-Line Connection Line-to-Ground Connection
Al - A
Load Source

B -

L8

SL

J
: i J
a

Regulator 1

E SLY % SL ~B

Regl Reg 2
S

L \%\_\A
G~ L Cc

Wiring Diagram

A1

/———‘ Switch Resistor

2N
_j I—’ /-Solid Blade

J - B
< c
i
|

Disconnects

—— Series Surge
Arrestor

Regulator 2

Open-Delta Connection

This drawing is for illustrative purposes only and therefore; may, or may not reflect the current
revision of this drawing. Please request the current revision from the factory.

Description: NBS Schematic Wiring Diagrams

Delta Connections

Drawing No:

Material:
Finish
JINVERTTD Scale: NTS
ENCNVEERIVG 44 Drawn by:
Date: 09/27/04

04092/7-1M | O

Revision:
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Diagram of Connections, Delta Construction (continued)

A

e

Load &

c

B
Reg 1 Reg 2
Load g 9 e Source
L SL
SL S L
Reg 3 A Closed-Delta Connection

(lagging connection)

Source

Next

B' L

SL S

Reg 3 Reg 2
Load s -A Source
L
R SL
SL S L
Reg 1
~C
Leading Closed-Delta Connection

(leading connection)

This drawing is for illustrative purposes only and therefore; may, or may not reflect the current
revision of this drawing. Please request the current revision from the factory.

NBS Schematic Wiring Diagrams
Delta Connections

Material: Description:
Finish
MRHA Scale: NTS Drawing No:
ENCINELFRING Drawn by:
Date: 09/27/04

040927-2M

Revision:

0
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Diagram of Constructions, Wye Construction

Load Source
E< A
A
B
B
C
CN

Reg 1
Wye Connection on 4-Wire Circuit
Load
AI {
B
L
g, 1
Primary Primary
Neutral

i Neutral

Stabilizing Bank

Wye Connection With Stabilizing Bank

This drawing is for illustrative purposes only and therefore; may, or may not reflect the current
revision of this drawing. Please request the current revision from the factory.

Mat?rl-al: Description: NBS Schematic Wiring Diagrams
Finish Wye Connections
INERT7AN Scale: | NTS Drawing No: Revision:

ENGNEERNG

040927-3M

0
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LineBOSS GBS

GBS, 15kV-69 kV Sidebreak Type
Loadbreak/Grounding Switch

INERTTRAXN

ENGNELRNG

The LineBOSS™ loadbreak grounding switch, GBS,
is uniquely designed to provide loadbreak, open gap
clearances and line grounding for applications in
substations or pole line switches. The GBS is
available for two arm substation construction with
switch bases manufactured to adapt to existing
structures, or factory unitized on a single steel
crossarm. The GBS is available with fused
disconnects for additional system safety requirements.
Control mechanisms are built with safety key interlocks
to prevent the isolator (loadbreak) switch and the
grounding switch from errant closure of both switches.

STANDARD FEATURES

Continuing the INERTIA LineBoss product line, the
GBS is made to ANSI and Inertia standards to provide
the most rugged switch available with the following

features:
 Solid platform with a 1/4” thick steel base >
 All ferrous components are hot dip galvanized Next

 Insulators are station post insulators either
silicone or porcelain with 3” bolt circle

< All components in the current path through
the switch are substation grade copper,
silver-plated throughout

e Terminal pads are tin-plated for compatability with
all types of commonly used connectors (copper,
tinned copper, aluminum, bronze etc.)

e Contact clips are reverse loop design for greater
contact force during high momentary currents

» Loadbreak options from arc whips, AmpRupter™
expulsion tube interrupter and the AmpVac™
vacuum bottle interrupters.

The GBS shares all of the features of the LineBoss™
conventional sidebreak switch. See LineBOSS
LBS Features & Benefits for additional information.

SWITCH RATINGS:

Voltage Class: 15 kV, 25 kV, 35 kV, 46 kV & 69 kV
Continuous Current Class: 600 A, 900 A & 1200 A.

STANDARD CONFIGURATIONS

» Pole mounted for distribution applications
» Frame mounted for substation applications

INERTIA Engineering & Machine Works, Inc. Tel: 800-791-9997 E-mail: sales@inertiaworks.com
6665 Hardaway Road ¢ Stockton, CA 95215 Fax: 209-931-8186 4.20
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LineBOSS™ Loadbreak/Grounding Switch
Selection Guide

LineBOSS' " Unitized Loadbreak éG 1 _6 s L s H_'_l_ _2_ 3

Grounding Switch —_—— —— —— —

Voltage Class: 155kV = 1 B Cntrl Rod Length (10' sect.):
258kV = 2 30 feet (standard) = 3
38.0kv = 3 specify alternate = ___
460kV = 4 Insulated section = B
69.0kV = 6

Current Rating: 600 Amps =6 < > Control Rod Type:

900 Amps =9 Reciprocating
1200 Amps =1 1" galvanized pipe = 4
. %" galvanized pipe = 3

Instl.llator Type: 1"round fiberglass = 2

Silicone Rubber 3.0"80) = S <& 19" square fiberglass = 1

Porcelain (3.0"BQ) ........ =P

Increase insulator creepage .
1voltage class = add 1 afterSorP > Control Mechanism:
2 voltage classes = add 2 after SorP Reciprocating handle = 1

Interrupter Type: (

ArCWhip............... -Q > Mounting

Arc Chute loadbreak = H on‘ gurat on.s.

Loadbreak, AmpRupter = L Horizontal Upright = H

Vacuum bottle, AmpVac = V ) Underarm Horizontal = U

2-bottle = V2 Crossarm Material: <€<—— For GO 95 clearances add G
3- bottle = V3 Galv.Steel = S ("SX" for heavy duty arm) ("HG", "UG" etc.)

Note: Consult the factory for any options not listed, including; arrestors, sensors, support brackets etc..

( GROUNDING

V Allrights reserved

PHASE GROUND (3X
Back SWITCH &1 s S Next
34-1/2"
ISOLATOR
SWITCH —
]
46" 27" 26" —= o
¥ el 12-2/2 3
o E
o
T [e] SPLIT BOLT Z g
L o GROUND WIRE g
LUG ;C’
SWITCH GROUND £
\ :
=
3
g
g
CONTROL ROD SPLICE £
(MUST BE 17" MIN. FROM ROD GUIDE) Il 2-HOLE NEMA PAD 2-HOLE NEMA PAD E
T I (SOURCE SIDE) (LOAD SIDE) .%
17" min. @ o o £
_ L ©
) S
INSTALL CONTROL 5/8" ALL THREAD &
ROD GUIDES WITH (NOT SUPPLIED) ©
MAXIMUM/MINIMUM
SPACING SHOWN. ¢ 7 ¢ g
ALIGN GUIDES 8
VERTI(
e GROUNDING This drawing is for illustrative purposes only and therefore; g
| I SWITCH HANDLE may, or may not reflect the current revision of this drawing. S
Dﬂ (UP=GROUND) Please request the current revision from the factory.
POSITION OF HANDLE
IN FULLY CLOSED POSITION
/ Ql ISOLATOR SWITCH 04-23-03 [ N ENSIoNS
HANDLE GROUND (DOWN=OPEN) lerosomrwsors e prseelbs o aon Goree a0 T
p— DRAWING NO.
oo e encas TN 9330M
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FUSE SWITCH PART NUMBERING SYSTEM
Fl166s5LoH 1 123

VOLTAGE CLASS
voLTACE © _7/ l_—VERSION
SWITCH CURRENT RATING FUSE CURRENT RATING
S FUSE TYPE SM
INSULATOR TYPE CONTROL ROD LENGTH
INTERUPTER TYPE CONTROL ROD TYPE

CROSSARM TYPE CONTROL LOCATION

MOUNTING CONFIGS &/
HORIZONTAL
RISER ( ) ( )
SINGLE POLE B Ié b @
CONTROL MECHANISM
/9N AN

OPTIONAL
GROUNDING SWITCH

2 HOLE NEMA PAD

PHASE DIMENS ONS Y
DIMENSION 15kV 35kV

A 20.000 24 ooo 28.000

B 66.500 | 72.500 | 86.000

C 36.000 | 36.000 | 48.000

D 62.500 | 68.500 | 82.000 '

E 12,000 | 16,000 | 20.000 e » I L
&

This drawing is for illustrative purposes only and therefore; may, or may not reflect the current
revision of this drawing. Please request the current revision from the factory.

Material: Description:
Finish

Fused Grounding Switch

Scale: NTS

NERT7TAXN

ENGNEERNG

e — 6400GM 1

Drawing No: Revision:
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