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GENERAL

WARRANTY

This manual contains instructions for receiving, handling,
storage, installation, inspection, testing, and maintenance
of Siemens-Allis Low-Voltage Metal-Enclosed Switchgear.
The switchgear described herein consists of the 600 volt
class indoor and outdoor designs. The contents of this
manual are applicable to all "ME" and “"OME" switchgear
classes and designs unless noted otherwise. Siemens-
Allis low voltage switchgear carries letter designations as
follows: "ME" for indoor and "OME" for outdoor equip-
ment. These designations may appear on drawings and
other media, and familiarity with them will simplify com-
munication with the factory. Figures 1 and 2 show some
typical installations. Standard construction details of
necessary auxiliary and accessory equipmentareincluded
in appropriate sections. Instructions for special mechani-
cal and electrical devices, as specified in the purchase
order, are covered by supplementary data submitted with
this instruction manual. Ratings described in this manual
are in accordance with NEMA, IEEE and ANSI standard
requirements.

For specific warranty coverage, see the sales contract.

Furnished equipment has been designed to operate ina
system having the circuit capacity specified by the pur-
chaser. If for any reason the equipment is later used ina
different system, or if the short-circuit capacity of the
systemisincreased, a check must be made of the rating of
the switchgear, the interrupting capacity of the circuit
breakers and the bus capacity. Failure on the part of the
user to obtain approval of intended changes from
Siemens-Allis may be cause for voiding the warranty.

GENERAL DESCRIPTION

The switchgear described in this manual is the metal-
enclosed type. Units are of modular construction consist-
ing of individual compartments to house circuit breakers
and auxiliary equipment. Frames in the rear of the switch-

A340065-76

340072-76

SIEMENS ALLIS

L
Figure 1. Typical Indoor Low Voltage Switchgear —
Type ME

Figure 2. Typical Qutdoor Low Voltage Switchgear —
Type OME
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gear support bus work and cuslomer connections. Inter-
locks are provided, where necessary, 1o insure proper
sequence and safe operation.

Indoor switchgear consists of one or more cubicles
secured togetheras asingle group. jitis completely opera-
lional when instailed and connected lo the customer's
power and equipment Each cubicle consists of three or
four stacked compartments, framed and secured together
as a single unit. Circuil breaker compartments are pro-
vided wilh hinged access daors for installing or remaving
circuil breakers. Auxihary compartiments are designed
with hinged panels lor mounting of instruments, relays
and switches.

Qutdoor switchgear (OME) 1s similar to indgor switch-
gear, except that 1t 15 enclosed in a weatherproot steel
housing. This equipment isdesigned 0 thal weathercon-
ditions wil! not affect gperation. An iliuminaled service
aisie is provided at the front of the switchgear which
allows 1nspection and maintenance without exposure 10
the elements. Access to this aisleis by means of full length
hinged doors. Hinged doors are also provided al the rear
of the shelter for access 0 primary entrance compart-
ments.
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GENERAL

Each shipping section of swilchgear is securely biocked
and braced for shipment. Itis crated, boxed or covered as
required by shipping conditions. Whatever method of
shipment is employed, every precaution is taken to insure
its safe arrival. If special handling is required, it is so
indicated on the shipment. All moving parts are secured.
However, relatively delicate instruments are included
which reguires thateach sectionbe handled carefully until
installed in its final location.

NOTE When circuit breakers are shipped installed in

— " their respective compartments, they are
secured in the fully connected position, and
closed. Aboltis placed through the trip button
to prevent acctdental tripping during ship-
ment. {See Figure 28).

IDENTIFICATION

Inthe case of multiple sections of load center substations,
the low voltage circuil breakers may be key intertocked
with the transformer primary switches. Check substation
numbers on the packaging of the switchgear and primary
switches with those noted on the applicable General
Arrangement and Floor Plian drawings. These numbers
insure thal all the components, applying to a particular
substation, are correctly located before uncrating.

INSPECTION AND UNCRATING

Inspect the shipment as s00n as possibie after receiving
for any damage that may have occurred in transit. Before
uncrating, examine the crate itself for damage. A splin-
tered crate indicates that the area within may have been
damaged. Be careful when uncrating the shipment. The
use of sledgehammers and crowbars may damage the
finish, it not the item itseif. Use nailpullers. Alter uncrating
examine each item for any possible damage. Check the
shipping manifest to be certain that all items have been
received. Do not destroy any packing material until all
items listed on the shipping manifest have been ac-
counted for. Do not remove identification cards from
apparatus until the switchgear is completely installed. If
there is a shortage, make certain itis noted on the freight
bill and contact the carrier immediately. Notify the repre-

senting Siemens-Allis sales oftice of any shortage ordam-
age. Unusual circumstances may require partial ship-
ments of switchgear. Should a case of this nature exist,
provision is made for easy instaltation of these protions.

HANDLING

ADANGER!

improper handling methods forany equipment of
this size and weight could lead to dropping or
tipping equipment over resulling in property
damage, personal injury or possibie death.

There are a number of metheds that can be used in han-
dling the switchgear which when properly employed, will
not damage the switchgear seclions. The handling
equipment and method used will be determined by condi-
tions at the installation site. Lifting with a crane is the
preferred method of handling; however, roller bars, jacks
or forklift may be used prior to removal of the wooden skid.

Each switchgear shipping section has provisions for at-
taching lifting equipment (see Figures 3 and 4). Though
the lift points vary in location among indcor and outdoor
sections, each is designed for use witha crane ofadequate
height and capacity. To determine the required crane
capacity, check the shipping manitest or multiply the
number of vertical sections in the shipping section by 3000
pounds {1365 kg).

LIFTING INDOOR SECTIONS (SEE FIGURE 3)

CAUT] ON Lifting channels on indoor sections must
not be removed under any circumstances
until the switchgearisinstalled inits final
tocation. These channels insure the true
alignment of the cubicles in a shipping
section until it is leveled and anchored.

Lifting channels are mounted on top of indoor shipping
sections. They are normally furnished with lift point
spreaders which can be discarded after installation. The
load angle on lifting cables must be at least 45 degrees. A
lesser angle could damage the shipping section.
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Lifting
Channels
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Figure 3. Lifting Indoor Shipping Sections

LIFTING OUTDOOR SECTIONS (SEE FIGURE 4)

Lift outdoor shipping sections by attaching cables to four
lifting angles mounted on the ends of the channel base.
Cable spreaders are required above the roof of the ship-
ping section to protect it from damage. Wooden cable
spreaders, if used, must be timbers of sufficient strength
to withstand the compressive force of the cables. Wooden
spreaders should have steel bands or studs to prevent
spliting.

MOVING SHIPPING SECTIONS WITHOUT CRANE
within buildings and obstructed areas where a crane can-

not be used. the shipping seclions are moved with rollers,
cribbing and jacks. These methods are illustrated in fig-

Figure 4. Lifting Outdoor Shipping Sectlons

ures 5 and 8 for indoor handling and figures 7 and 8 for
outdeor handling. To prevent distortion of shipping sec-
tions, rollers and/or cribbing should be of uniform size
and used in sufficient numbers to evenly distribute the
load. Remove the rollers and lower shipping seciion care-
fully. Leave wooden skids (when provided} in place during
moving and until final loction is reached. Jacking angles
are provided on either side of indoor shipping sections.
Four angles are furnished for attaching to the corners of
outdoor shipping sections. Indoor jacking angles are
removed and discarded when final localion is reached.
Outdoor jacking angles may be removed when the jacks
are no longer required.

CAUT'ON Forklift trucks should be used with dis-
cretion as improper lift points could
cause extreme damage to shipping
sections.
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INDOOR SWITCHGEAR

OUTDOOR SWITCHGEAR

when switchgear is not to be installed immedialely, it
should be processed as previously described in Inspec-
tion and Uncrating. tndoor switchgear should be stored
indoors because itis neither waterproot nor dripproof. Ifit
must be stored outdoars, or in a humid, unheated area,
provide adeguate covering and place a heat source of
approximately 500 watts output within each vertical sec-
tion to prevent candensation. Space heaters are not stan-
dard equipment on indoor switchgear. Qil or grease any
moving parts such as hinges if subjecled to prolanged
storage. When batteries are supplied, connect them to a
charger.

When storing outdoor switchgear in an area exposed o
the weather or humid conditions, the space heaters pro-
vided must be energized. Access 1o the heater circuit is
gained by opening the doortothe metering compartment.
Connectbatteries (if furnished) toacharger — never leave
them in dead storage. Qil hinges and other moving parts.
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INTRODUCTION

Prior to installation, review this instruction book and the
drawings mailed to you earlier, This previously supplied
drawing packet includes:

General Arrangement and Floor Plan
Three Line Diagram

Schematic Diagram

Panel Arrangement

Panel Arrangement Bill of Material
Nameplate Engraving List

Installation Instruction Drawing
Master Wiring Diagram

Unit Wiring Diagrams

Circuit Breaker Control Schematic
Accessories Drawing

FOUNDATION

Extreme care shou!d be taken in the layout of the founda-
tion or floor. Refer to the General Arrangementdrawing of
each substation involved and figures 9 and 10 for exact
tocations, limitations and instructions.
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Figure 9. Typlcal Indoor Installation
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Standard accessories for outdeor units include all those
provided for indoor switchgear. In addition, a light is
mounted Inslde and above the (ront door of each unit and

Space Available in Floor
of Unit for Customers
Control Connectlons

Space Available in Floor
of Unit tor Customers
Power Connectlons

is conlroiled by a switch on the wall. Each group of units
contains a convenience cutlet and swilches.

Location of 3/4“ (19 mm) Dla, Anchor
Bolts. Bolts Furnished by Customer.
Clamp Washers Furnished by A-C.
See Anchor Bolt Arrg’t. 18-193-919

{1) A single OME-3 unit has a 6" (152.4 mm) spaces added ta the lefl

(2) A slngle OME-4 unlt has a 6" (152.4 mm) spacer added to lthe

4" 3
{64 mm) ? —_—

1113,

(2824 mm)

End View 3

Joutf
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94"
- ———————
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lelt it there Is melering on any breaker panel.

All dimen

00!
b aest> .
ar” : / = £
(124 mm) | ; i i :I'E|T‘_|
NSNS ST <]l 552 8
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jig hang l Kot nuna B nus s B R na E {29
£ E E E . E
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Figure 10, Typlical Outdoer installation
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Floors, sil's. piers ar pilings, whichever type of foundation
is used, must have smooth level surfaces and be in the
same horizontal plane to within 1/16 ynch (1.6mm). Foun-
dations must be sufticiently strong to support the weight
of the cubicles and circuit breakers. Acceptable methods
of setting channel sills for indoor switchgear are illus-
trated in Views A through C, figure 1 1. Anchor boit mount-
ing of outdoor switchgear is shown in figure 12.

INDOOR FOUNDATION

Supporting surfaces for the swilchgear at each mounting
bolt jocation must be level and in the same plane. There
musl not be any projection above this plane within the
area covered by the switchgear cubicles. If customers
{loor or grouted sili channels do not meet this require-
ment. it wili be necessary to shim when erecting the
switchgear.

OUTDOOR FOUNDATION

The supporting surface for the switchgear base must be
tevel and in the same plane within 1/16” (1.6 mm). lf con-
crete, grouted sill channels, pier support plates, etc. do
not meet this requirement, or if there are any projections
higher than the support pointsandin tine with the support
member shims must be installed when erecting the
swilchgear to provide equivalent true surface for swiich-
gear support. The switchgear must be supported along
the iength of its base at points not exceeding a span of six
{6) feet (1830 mm}. It pilings are used, the diameter of
these pilings is to be determined by the customer for
proper loading. However, they must not be less than
twelve (12) inches (305 mm) for sufficient contact with
vase, allowing for space for shipping split and space for
grouting in of bed plate if used. All shipping splits mustbe
supported and taken into consideration when foundalion
is constructed.

Anchor Bolts

Weld to Floor Steel

View B

4 [N
»<— 33" (838 mm)
(102 mm) i View A
f
p .__i_(19 mm) Max. s
: .- '_i_ . -., _-‘Q‘v___ .\"’..arr...

. -

T

Drill and Tap Floor Steet

View C

Figure 11.Indoor Methods of Anchoring
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Rear Door of
Switch Gear

a9 201, Unit

{92 mm) {321 mm)

34" {19 mm) Hex
Nut Furnished
by Customer

—]

f—— 6
(152.4 mm)

Clamping Washer
Furnished by

- Siemens-Allls

i wsza-asa)
i Clamp

MY 2Washer

Anchor Bolts
Furnished by
Customer

Clamp
Washer

Side View

Figure 12. Outdoor Method of Anchoring

Make cerlain that all conduits are perpendicular to the
base plane and are located to fit in the area provided as
shown on the General Arrangement drawing.

Secondary control conduits must not exceed a2 inch {51
mm) nominal pipe size (2-3/8 inches (60.3 mm) O.D.}.
Though the conduit should extend above floor or slab to
enter the cubicle and exclude water, it should not exceed
1-1/2 inches (38 mm) on indoor switchgear. On outdcor
switchgear the secondary control condui should extend
approximately 7 inches (178 mm} above the slab or base
plane butnot exceed a maximum of 8inches or aminimum
of 6-3/4 inches (171 mm). In cases where shipping sec-
tions cannot be lowered over the conduit because ot head-
room or other restriction, conduit couplings can be
grouted in flush with the slab. Conduit nipples can then be
added after switchgear is in place. Keep conduit ends

apped during construction until ready to make electrical
~gnneclions. This precaution will prevent dirt, moisture
ind vermin from entering the conduit.

If the primary power conduit is grouted into the founda-
lion, tollow the preceding instruction. {This conduit may
often enter through a trench or planned opening.)

When grouted ancher boits are required, they muslt be
located as shown on the General Arrangement drawing.

INSTALLING SHIPPING SECTIONS

The proper method of installation depends on whetherthe
switchgear is shipped as one complete unit or in two or
more shipping sections. The General Arrangement draw-
ing will indicate the shipping sections and their location
within the line-up. Sections are assembled and wired in
accordance with the arrangement as in final installation.

As previously covered under“Foundation”, mounting sur-
faces, sills, slab, piers or piling must be level and in the
same plane. Also, conduits must be properly located and
perpendicular to such a degree that they will ciear the
floor plate cutouts. Mounting surfaces must be swept free
of stone, chips or other debris which mightimpederollers
or leveling of the switchgear.

SETTING SHIPPING SECTIONS

Alter checking each shipping section for its proper loca-
tion sequence, as shown on the General Arrangement
drawing, move the first section of switchgear to its loca-
tion. When a transformer is part of the instaliation, the
switchgear is positioned nextto the transformer as shown
infigures 13 and 14. The sections are to be kept just high
enough to clear conduits. The switchgear is then maoved
toward the transformer to the dimensions shown on the
GeneralArrangemenldrawing.Atthesametime,properly
align anchor bolts and conduitbelow the switchgear. With
all points aligned, conduit caps and floor plate conduit
covers removed, carefully lower the sections to their per-
manent location. It is important that the first section be
accurately positioned and leveled as each successive sec-
tion will depend on the first.

On line-up with ventilated dry transformers, the switch-
gear is placed against the transtormer. Only the flexitle
connectors are bolted to transformer terminais. (See fig-
ures 12A and 13.)
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BOLTING PROCEDURE

As a customer option, provision is made on Siemens-Allis
load break switches and low voltage switchgear for bolt-
ing lo the adjacent dry type transformer frame. This
results in a more rigid iine-up than an unbolted assembly
and can also correct for minor variations in the plumbness
of these adjacent pieces or equipment.

Figure 12A shows location of boltholes to be used forthis
purpose. Two holes are provided on load break switch
units and four are provided on low voltage swilchgear,
these holes are in-ling with captive nuts provided on the
ventdry transformer frame and are “plugged” with a.38-16
hardware prior to shipment.

BOLTING PROCEDURE

1. Remove .38-16 hardware from bolt holes shown in
above sketches; (Note that this hardware is hex head
and all other hardware holding side plates in place is
flat head type). Save all hardware except for hex head
nut.

2. Move switch and/or low voltage switchgear into ils
final position bolted closely to the dry type transformer.

3. Inspect front and rear of joints belween switch and
transformer and between low voltage swilchgear and
transformer. It all units are perfectly plumb and the

floor is perfectly level, there shouid be no gap evigent
between equipment al these joints. If there is a gap
larger than .13” at tep or bottom, proceed to setp 4; if
no crack exists, proceed to step. 5.

4. If a gap larger than .13” appears at joints, it will be
necessary to level and plumb all equipment, and not
try to draw equipment together by bolting since thisis
apt to disturb cubicles which, in turn, may cause mal-
functions. Check plumb on ail equipment to deter-
mine which is causing the problem. Once this has
been determined, use suitable shims under the
equipmen? base to reduce the gap lo a maximum of
437 '

5. Using the .38-16 bolts, flat and fockwashers removed
in Step 1, bolt the switch and/or switchgear 1o the
fransformer case.

On installation with liquid transformers, the switchgear is
placed as shown on the General Arrangement drawing,
with the side one inch from the edge of the transformer
cover. The flexible connectors are bolted to transformer
terminals (see General Arrangementdrawing) and ahood
is boited to the side of the switchgear and the top of the
transformer tank.

NOTE on 112-1/2, 150, 500 and 1000 KVA trans-
formers, adaptors are furnished which are
normally mounted on low voltage hushings.
The flexible connectors are to be attached to
these adaplors.

1.88"—~ i——

—-‘ la—1.88"

| |
4 s | _T
’ i ' 1
18" | 18" |
. ] - -
€ 89" ! ¢ \ T
el ]
w ¢ 90.0° 3 87.5"
‘ 4 - - 67.5"
s ]
I ‘ : 255"
| 1
L | il
55.0 t 55.0" 1
End View Lbs. Unit End View Low Vollage
Switchgear

Figure 12A. Bolting Procedure
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Transtormer
Studs

Assembly Arrangements Neutral or Ground
May Vary, But Are Simllar
to Connectlons Shown
View A
Dry Type Transformer Connector (500 & 750 KVA)

Fiexible
Connector

Rear of
Swlichgear

View B

Flexible
Connector

Rear of
Switchgear

View C
Liquld Type Transtormer Connector (1000 KVA)

Flgure 13. Positioning Indoor Switchgear
and Transformer

The hood assembly consists of three parts: a box, a cover
and an off-set angle along with attaching hardware (see
igures 15 and 16). When necessary, weather sealing
.ardware and weather stripping are furnished. The off-set
ngle seals the one inch space between the switchgear
and the transformer top cover.

Page 12
Flexlble Conn.
Furnished with
Switchgear
Weather

Stripping

Rear of =
Swgr. y

Flexlble
Connector

Flgure 14. Positloning Outdoor
Swlichgear and Transformer

Plug Holes with
Top Cover Weatherseal
Washers Furnished
When Box is in
Lower Posltion

Box
Off-Set Angle

Positlon Depends
on Transt. KVA Rating on

Figure 15. Indoor Hood Assembly
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_.——Box

—,
/
Y P
Positlon Depends \LOWE" Osiy;
on Transi. KVA Rating er °3-"rioon
n

Figure 16. Ouldoor Hood Assembly
installed with Weather Seal

Angle Bracket —_

—_————

H.V. O O

e — o ———
-
=

==t

¢ ol L.V, Bushing
1

MNOTE: L.V, Plate
This drawing shows Ihe Iocatlon of the cover Extension
{Shipped

extenslon places to which the hoods are fastened. The
angle brackets cannot be Instatled alter the In Place}
transformer has been iifted inte place because of

interlerence with Ihe siings. The L.¥. plale extension

wlll be In the proper positlon when shipped. The
\ranslormer should be located with the L.V. [Ine
bushings 103"

(273 mm} from face

of swltchgear. 109,
(273 mm)

*¥, Captlve Nuts Supplled
wlth Transtormer N

Hood Angle Brackets Face of
Strapped lo RAD for —-—-/l Swilchgear

Shipping.

Figure 16A. H.V. & L.V. Hood Brackets
{or 750 & 1000 KVA Transformers

Page 13
Piug Holes with N
ngle Brac at
Weatherseal Top Cover Weatherseal H.V. Plate
Washers Extenslon
IR F ished L.V. Plale
urnishe V. P
' : Ext
When Box isin } r___. I xtension
- Lower Position i O 49‘ ;
i | O o @
H.Y. ' : LV.
Oft-Set angle ]| [~ ] O &
! g . C

¢ ot L.V. Bushing
Note
Angle Brackets & Extension
Plates Will be in Place
When Shipped. Locate o This
Dimension.

10" (273 mm)
1500 KVA

13%,” (350 mm
2000 KVA

G e
*3," Captlve Nuls Suppltled
with Transformer

Face of Switchgear

Flgure 16B. H.V. & L.V. Hood Brackets
for 1500, 2000 & 2500 KVA Transformers

PLUMB LINE INSTRUCTIONS

After setting either single or multiple sections, check each
section with a piumb line 10 be certain that it is vertical to
within 1/8inch (3.2 mm) and that no shifting has occurred
guring hangling. This check must be made at either end of
a section near the front panel.

If a line-up consists of multiple sections, move the next
section into position, with the front of the sectionsinline
and tight against the adjacent section. Do not bolt sec-
tions together at this time. Check for plumb as on the
previous section and bolt sections together with hardware
provided. Repeat for any additional sections.

1 EVELING INDOOR SWITCHGEAR

With the first section of cubicles in place and lifting chan-
nels still rigidly attached, examine each cubicle through
anchor bolt holes to be certain that each pointotanchoris
in firm contact with sill channel or floor. If there is no
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contact, shims must be added adjacent to the ancher bolt
holes. These shims will prevent distortion of the section
when anchor hardware is drawn tight. The shims should
be approximately four inches square with thickness
determined by existing requirement or attained by stack-
ing. Tighten ancharing hardware and check for level.

TRAVELING CRANE INSTALLATION

A DANGER!

It is important that the travelling crane installa-
tion is per the foilowing instructions and tigure
17. Hardware must also be properly tightened,
Failure to do so could resultin property damage
or serious personal injury.

The traveling crane is furnished as standard on outdoor
switchgear and is shipped installed. The traveling crane s
only furnished when specified for indoor switchgear. The
location of litting channels on indoor switchgear makes it
necessary to install the traveling crane after the shipping
sections are in place, leveled and securely fastened to the
floor. Remove rear lifting channel and instail in front as
shown in figure 17. install hoist mounting equipment,
consisting of braces {if provided), hoist stop angles and
reinforcing strips with hardware supplied. (See Detail "A”,
Figure 17.) Then mount the hoist (if furnished with acces-
sories) as shown on the end of view of figure 9.

After Section is
in Place, Customer
to Remove Rear
Channel and
Remount in Front
as Shown

Mount Backing Plate
at Shipping Split When no
30" (762 mm) or 36" (914.4 mm}
Units are In Lineup.

Detail “A”

30”

Frant \

Shipping
Split

Each End of Installation
or Substation

Holst Stop Angle Furnished
wilh Accessorles Mount on

See Mtg.

-~ Detail “A”

N

Braces Furnished at
Each End and at
Shipping Aplit When

o Plug Bottom
(TIlSJZ al'lt'nmlz or‘36Ll (914.4 mm) Both Ends of
nits Are in Lineup. Lineup

Figure 17. Traveling Crane Installation
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Figure 18. Views ol Typical Electrical Connector Locations
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Interrupting Frame Size
Breaker Capacity at (Maximum Method Indoor Cutdoor
Type 600 Volts Current Rating, of Unit
RMS Amperes)] Amperes) |Operation Type Width Depth Width Depth O
LA-600 22,000 600 ME-3 18 (457.2 mm)[55 {1397 mm}|18 (457.2 mm)|{94 (2388 mm)
LA-800 30.600 800 ME-38A | 18 (457.2 mm}|55 (1397 mm)|18 (457.2 mm)|94 {2388 mm)
LA-1600 42,000 1,600 Manual or | ME-4 24 (609.6 mm}{55 (1397 mm);24 (609.6 mm)|94 (2388 mm)
LA-3200 65,000 3,200 Electrical | ME-5A 30 (762 mm) 5 (13897 mm)|30 {762 mm} (94 (2388 mm)
LA-4G00 85,000 4,000 ME-6A 36 {914.4 mm))55 (1397 mm)|36 (914.4 mm)|94 (2388 mm)
Standard Auxiliary Unit ME-3 18 or 24 {55 (1397 mm) 18 or 24 94 (2388 mm)|
I ME-4

(0 including 38" Walk-in Aisle.

Figure 18. Views of Typical Electrical Connector Locations (Continued}

LEVELING OUTDOOR SWITCHGEAR

In outdoor arrangements the switchgear, as received, is
true and in carrect position relalive to its welded support
channels. These channels mustbein firm contact with the
foundation in the area of each anchor bolt. If necessary,
fourinch square steel shims should be installed to obtain
this firm contact. Tighten anchor hardware and check for
fevel. Install roof channels, one for each shipping spiit as
shown in figure 19, Roof channels and attaching hard-
ware are furnished wtth accessories.

Channe|

Spring Clip

Figure 19. Roof Channel Installation

ELECTRICAL CONNECTIONS

BUS BARS

Bus bars are complietely instailed at the factory. However,
spiice barsare furnished when an order consists of two or
more shipping sections and neutral and ground bus con-
nections between shipping sections are to be made as
shown in figures 20 through 24 with furnished hardware.

Bolt all bus bar jeints as follows:

1. All surfaces must be free of dust, dirt and foreign
malerial.

2. Do not use any abrasive cleaner on piated contact
surfaces. Cleaning normally is not necessary and
should nctbe done unless parts are badly tarnished. If
cleaning is necessary, use a mild cleaner and thor-
oughly rinse the parts to remove all residue.

3. Assemble all joints with parts dry. Do not use any
grease or "no-oxide"” product even where aluminum
buses are used. Aluminum buses are tin plated and
can be applied directly to other tin plated aluminum
bars orto silver plated copper bars without theuse of a
“no-oxide"” product,

4. For method of belting joints see figure 24,

NOTE Allhardware furnished is plated, high strength
steel. Cap screws are 1/2-13 SAE Grade 5.°
Hex nuts are SAE Grade 2 (except for LA-
4000A bus barjoints, 1/2-13 stainless steel cap
screws and nuls are furnished).

* Do not use metnc hardware
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Backing Plate T

1 Per Shipping Split
18" (457.2 mm) &

24" (609.6 mm) Units
for 30" (762 mm) &

36" (914.4 mm} Units

a Bracé is Furnished.

Fig. 17 \‘

See Bus Splice
Detail, Fig. 22

See Neutral
Splice Detall,
Fig. 23

See Ground
Splice Detail,
Fig. 23

Rear

L

Figure 20. Neutra! and Ground Bus 8ar
Connections on Indoor Swilchgear

Tighten 1/2-13" steel screws to within torque range of
50-75 1t. Ib. (67 .8 to 101.7 N m) and silicon bronze screws
tg within targue range of 30-40 ft. b (407 to 542 N'm).
Arrange the hardware as shown in figure 24 with a tiat
washer on each side of thejointand a lockwasher between
the flat washer and the nut. The only exception to this
arrangement occurs when aluminum bus is used. In this
case, one Bellevilie spring washer replaces the flat washer
and lockwasher under the nut. The concave side of the
Belleville spring washer is placed against the bus joint.
These washers ensure an evenly distributed force about
each screwand producealow resistancejoint. The tergue
values. noted above, produce ajocint of adequale pressure
without cold flow.

See Neulral
Splice Detail,
Fig. 23
Backing Plate
1 Per Shipping
Split. 18" (457.2 mm)
& 24" (609.6 mm)
Units

See Bus Splice

Detail, Fig. 22

See Ground Bar
Splice Detail,
Fig. 23

Figure 21. Neutral and Ground Bus Bar
Connection on Qutdoor Swilchgear

B e /

Shipping Split

Splice Bar

Bus Bar

{1

Insulatoer

p2 @3

P ———
hg

@J@

L Plan View

Figure 22. Bus Splice Delail
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Shipping Spiit

’ Insulator

Neut. Bar
| . /
i | \

Splice Bar
Neutral Splice Detail {When Furn.)

Ground Bar

= i}

Pian View
L
Figure 23. Neutral Bus Splice Detail
Cap Screw / Flat Washers
Bus
Bars L
\\ Lock Washer
Silver Nut
plated
Copper Fiat Washer
Cap Screw—
Tin Plated
Aluminum
Belleviile \Nm
Washer Silver
Flat Washer Plated
Cap Screw Copper
Tin Plated
Betleville Aluminum

Washer ~

Nut

TRANSFORMER BUS JOINTS

Connectingtransformerandinstallingthehood assembly
is described in the Instaliation Section under 3etung
Shipping Sections (page 8, Figures 13 & 14].

TYPICAL CABLE LUG MOUNTING

Detail A through E, figure 25, illustrates typical tug
mountings.

PRIMARY CABLE CONNECTIONS

Because of considerable variations in customer require-
ments and avalabie cabies.Siemens—AIIisfurnishesasin—
gle bolt and clamp terminal lug only, unless specified
otherwise by the customer.

Primary and secondary cables should enter the switch-
gear through the space shown on the General Arrange-
ment drawing. Always arrange cables in smooth curves
and anchor securely to cable supports to relieve strainon
termination. If cable entry is from above, customer is t0
dritl top plate or roof to suit. If cable entry is through the
roof, install weather seal.

gefore the cable connections are made, phase rotation

will have to be considered (refer to Phasing Out under
Inspection and Testing, page 24y,

CURRENT TRANSFORMERS

A\ pANGER!

Do not operate any current transformer with
secondaries open circuited. Todo so could result
in proper!ydamage,seriousiniury,burnsor poSs-
sible death.

Figure 24. Method of Boiting Bus Bar Joints

Current transformers for metering are generally mounted
on the stationary primarydisconnectstudsand arereadily
accessible forinspectionand reptacement{seefigureSO).
In scme applicalions they must be located in the bus
compartment.
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Detail A
_ One or Two Single Cable Lug Per Phase

Detail B
One Double Cable Lug Per Phase

Ol
Q0O

Detail C
One Single & One Double Lug Per Phase

60 jod oo
o B

(PR “L-u1 -
1" "
{25 mm) {25 mm)
min. min.
Detail D
Two Double Lugs Per Phase
[! oJro IIBI o ouo. op 0
T T e
Detail E

Per Phase (ME-5)

Round Washer —
Copper Joints
Nut - - " Belleville Washer —
Alum. Joints
{Lockwasher Not
Used with Belleville
Washer}

Bolting
Arrangement
Same as
Detail “A"

Two Double Lugs (Up to 500 (253 mm?) MCM) &
One Single Lug (Up to 500 (253 mm?2) MCM)

Bolting Arrangement
Same as Detail “A"

Bolting Arrangement
‘Same as Detail "A"

N\

Bolting
Arrangement
Same as Detail "A"

Flgure 25. Typical Lug Mounting
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Current transformers for static trip device use are called
“tripping transiormers™ They have a4 one ampere second-
ary and are not suitable for metering. They are mounted
on the circuit breaker except when a ground fault trip
element is turnished for a four-wire application. In this
case, a fourth tripping transformeris mountedinthe cable
compartmenton the neutral bus. This willbe shown onthe
three-line diagram and may require that the neutral cables
pe connected to it with the cable lugs furnished.

SECONDARY CONTROL WIRING

Terminal blocks are provided for the customers’ control
connections as shown on the master wiring diagram.
Intersection wiring at shipping breaks is connected as
tagged, and as shown on the master wiring diagram. Oon
ventilated dry transformer instailations, a conduit is fur-
nished for wiring between the switchgear auxiliary com-
ponent and the temperature control system box on the
transformer. This conduilis to be installed and wired by
the customer in the flield.

QOn liquid transformer insialiations, the conduit is fur-
nished with the transformer for connecting to the swilch-
gear in the field.

All secondary wirmg' installed by the factory is neatly
nundled and cleated to the cubicle sige plate. Make all
tield connections ina similar manner. Figure 26 and figure
27 show a typical controt cable installation.

GROUND CONNECTION

A commaon ground bus is incorporated in all units for
properly grounding the switchgear after installation. The
ground bus extending through the switchgear is accessi-
ble in the primary cable compartments of all cubicles.
Provision lor connecting this ground bus to the station
ground must be made in a manner that a reliable ground
connection is obtained. Consult the latest edition of the
Nationat Etectric Code tor ground connection standards.

|

_/

Cable Supports Can Be
Relocaled as Required.
Lash Cables to Supports.

Rear

Control Cable

Removable Aluminum Floor

Plate Furnished Undriiied

{Outdoor Only) J

6" Sill {Outdoor Only) = !

Flgure 26. Typlcal Control Cable Connections
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/ Tape Seal

Supporting Tape
Served with Cord

/ End Bushing
o )
e Conduit
; /

Floor Line

Terminal
Block

Fiber Disk
(If Required)

Control
Cable

Figure 27. Secondary Control Cabie Connections

CIRCUIT BREAKER INSTALLATION

AADANGER!

DO NOT attempt to insert a fused power circuit
breaker into a compartment which was builtfor a
non-fused power circuit breaker. To do so could
result in property damage, electrical shock,
burns, other serious personal injury or possible
death.

1. Determine the switchgear ccmpartment for each cir-
cuit breaker by checking the three line diagram fur-
nished with the drawings. The three line diagram
shows the following for each circuit breaker com-

partment:

a. Circuit Breaker Type (LA-600, LAF-600, LA-800,
etc.)

b. Trip "XFMR" or "Sensor" Rating
c. Static Trip Type {TS, TIG, LTS, etc.)

¢. Types of Operator ({Manual Operalion (MO) or
Electrical Operation (EQ)

e. Wiring Diagram Number

. Special Accessores {Undervoltage Trip, etc.)

CAUT[ ON Be certain that the circuitbreaker placed

in the compartment agrees in these 6
areas, a thru t above,

2. Circuit breakers are shipped in the closed position

and are blocked lo prevent accidentai tripping during
shipment. Remove all biocking and tags before open-
ing circuit breaker. (See Figure 28). If breakers are
shipped separately, the procedures forinstallation are
outlined below. |f breakers areshipped in their respec-
tive switchgear compartment, follow instructions in
Figure 28 o remove from switchgear.

3. Circuit Breaker Preparation

Refer to the circuit breaker instructicn manual for
detailed operating information. Lubricate disconnect
contacts. {See page 25))

. Use the traveling crane or other suitable means for

lifting the circuit breaker for insertion or removal.

CAUTION Make cerlain that the hoist is properly

lubricated before using, as outlined
under Maintenance, Page 25.
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“
nagn N - —

Aagm Oyt ——

Rating
Plate

i

To Remove

Breaker
Shipped in
Closed

Posilion <1
.25 Screw & ||
Nut in Link

of Undervolt. -
Device when
Req.

QK to Ship
Label

l

e

Label

i

i

e

Key Interlock

I

LA-3200/4000 Fuse Carriage

Breaker: ,‘L'\‘
1.

. Depress Trip

. When Brkr. e e e e T J

Remove Bolt
From Trip Lever and
Trip Breaker

Qpen.

N
=

Lever, Open
Rack Slide,
and Rack
Breaker Out.

LA-800, LA-800, LA-1600,
LA-3200 & LA-4000

is Furn. with
Undervolt
Device, Remove
.25 blocking
Screw From
Link Befare
Tripping Breaker

Side View of
Trip Lever

Figure 28. Remove all Tags and Blocking Before Cpening Circuit Breaker

CIRCUIT BREAKER INSERTION
L A-600, LA-800, LA-1600, LAF-
600, LAF-800 OR LAF-1600

Place the circuit breaker in front of the cubicle and attach
the lifting yoke {furnished with accessaries} to the lifting
holes provided on the circuit breakar. Then connect the
hook from the hoist to the yoke (Figure 29). Insertcrank in
the hoist eye-nut. Turn the crank to raise the breakerinto
position with rails {View A, 4, Figure 30). Align breaker and
compartment guide rails so the breaker will slide freely.
Wilh the breaker in posilion on the compartment guide
rails, use the following sequence torack the breaker inthe
CONNECTED position.

NOTE On electrically operated breakers, be certain
that the control toggle switch on the front of
the breaker is in the OFF position.

1. Depress trip bar and lower the intertock siide to
expose racking screw. While the interlock slide is in
this position, the breaker is “trip-free” and cannot be
closed. (See Figures 31 and 32.)

2. With racking crank (furnished with accessories), ro-
tate racking screw to move racking clevises to the
position shown in Figure 32 where they will engage
with pins (10, Figure 30} on the compartment rails.

3. The breaker should now be pushed along the raits to
the DISCONNECTED position. At the same time rack-
ing clevises should be checked to see that they are in
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Ciip Angie
/ Hoist
Hook
Lifting
Bar \

Pulley

For LA-3200 and
LA-400Q0 Brirs.
Thread Hoist
Cable Through
Pulley and
Fasten Hook to
Clip Angle F—
Mounted on
Holst

Front View

Helst Eye Nut

For LA-600 &
LA-1600 Brkrs.
Fasten Hook
to Lifting
Bar as Shown
Above.

Slde View

Flgure 29. Breaker

correctalignment with pinsonthe compartment rails.
(See Figures30and 32). Counterciockwise rotation ol
the racking crank will now move the breaker into the
TEST and CONNECTED positions. At TEST and
CONNECTED positions, interlock isin its normal hor-
izontal position. By removing racking crank and then
raising interlock slide, trip rod returns to its extended
position, permitting trip shaft to reset and the breaker
may be operated. Between TEST and CONNECTED
positions, an interlock cam {11, Figure 30) mounted
on the compartment floor, raises the interlock in the
nreaker. The trip rod and trip shattare held inthe TRIP
FREE position so the breaker cannot be closed, evenif
the interlock slide is raised. {See Figure 32). This pre-
vents movement of a closed breaker into or out of the
CONNECTED position.

NOTE Normally racking is done with compartment
doors closed; however, for maintenance pur-
poses, position indicating labelsare placed on
the left hand compartment rail to show breaker
TEST and CONNECTED positions. With the
door closed, breaker position is indicated by
lines on breaker cover, using door iris as the
indicator, {See Figure 33).

Hltching Instructions

CAUT|ON To avoid damage to the racking mecha-

——— """ nism, do not rotate the racking ¢rank in
the counterclockwise direction after the
breaker has reached the tully connected
position.

4. The procedure is the same for withdrawing the
breaker from the CONNECTED position, except the
racking crank is turned clockwise. A breaker drawout
stop (5, Figure 30) angle, mounted on the right hand
side below compariment rail, prevents accidental re-
moval of the breaker from the compartment. The
angle must be raised to remove breaker from the
compartment.
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Bl 7 342647-79
-
4 )

i

LA-600, LA-800 or LA-1600 Compartment

. Key Interlock

. Front Access Current Transformers

. Stationary Primary Connections

. Teflon Lubricated Guide Rails

. Breaker Drawout Stop

. Pyro-Shield Primary Disconnect Support Molding

= B R R

—

S~oweN

. Stationary Secondary Disconnects
Breaker Ground Clip

Safety Interlock

Clevis Pin

. Interlock Cam

Figure 31. Lowering Interlock Siide

Figure 30. Circuit Breaker Compartments
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A DANGER!

DO NOT attempt to insert the following model
breakers into their respective compartments
without having extension rails (see Figure 34) in

(0
J . place. To do so without the rails could resultin
Test Racking Racking damage to the breaker crserious personalinjury.
Screw Clevis -
Guide .
Shutter Rail
o CIRCUIT BREAKER INSERTION

Manual
Charge
Lever

Trip 25 LA-3200, LA-4000, LAF-3000
It
Rod lg OR LAF-4000
/QAL Pin (On Compartment Wall)
oIy
T?ihusu:arft spring Connect extension rails to the compartment rails as
e showninFigure 34. Place the circuit breakerinfrontofthe
Arm cubicle.
Attach litting yoke (furnished with accessories) to lifting
I : holes provided on the circuit breaker. Then thread the
Trip Lever ! hoist hook through the pulley on lifting yoke and attachto
angle mounted on hoist (Figure 29). Insert hoist crank in
the hoist eye nut and turn the hoist crank to raise the
breaker to the level of the extension rails and check wheel
c alignment. (The hoist is optional for indoor switchgear.)
am
Connected
) (On Compartment Wall) Position the breaker on the rail extensions being careful to
not damage the secondary disconnect contacts. Remove
Figure 32. Circuit Breaker Positioning Diagram the racking yoke and use the foliowing sequence to rack

the breaker into the CONNECTED position (see Figure

Riv eagmeieenhd
L e £ e e
{ NOTE On electrically operated breakers, be certain
that the control toggle switch on the front of
the breaker is in the OFF position.

1. Depress the trip bar and lower the interlock slide to
expose the racking screw. While the interlock slide is
in this position, the trip bar is held in the depressed
position and the breaker is "trip free” and cannot be
closed. Also, the key interlock mechanism is raised to
clear the angle mounted on the floor of the cubicle.

2 Push breaker along the rail extension to the DIS-
CONNECTED position. If needed, use the racking
crank to rotate the racking clevises of the breaker so
they engage the pins on the compartment rails.

Figure 33. Using Racking Crank Remove the rail extensions.
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Figure 34. Installation ot Extension Rails

3 Check to make certain that both racking clevises
engage the cubicle pins.Counterc!ockwise rotation of
the racking crank will now move the breaker along the
rails into the TEST and CONNEGTED positions. At
the TEST and CONNECTED positions, the interlock
slide is free to move.

After removing the racking crank, the interlock slide
can be closed allowing the trip bar to return to its
extended position and the breaker can be operated.
Between the TEST and CONNECTED positions, the
interlock slide engages a pin in the racking mecha-
nism and cannot be closed; this holds the trip bar
depressed and the breaker is “trip free.”

NOTE Normally, racking of the breaker is done with
the compartment door closed and breaker
position is indicated by lines on the breaker
cover with the dooririsacting as the indicator.
However, position indicating labels are also
placed on the left hand compartment rail for
maintenance purposes with the compartment
door open.

gt

Figure 35. Molded PVC Boots Prevent Accidental
Contact with Live Parts
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4. To move the breaker out of the CONNECTED posi-
lion, the procedure is the same as that described
above. except that the racking crank is rotated clock-
wise. A breaker drawout stop is mounted on the com-
partment floor to prevenl accidental removal of the
breaker. This stop must be moved aside to remove the
breaker from the compartment.

5. Separately mounted fuse drawouts are used with the
LAF-3200 and LAF-4000 breakers. For these com-
binations, both the breaker and its associated fuse
drawout are handled as described in the above man-
ner. An additional “key” inlerlogk systemrequires that
the breaker be fully disconnected before the fuse
drawout can be racked into or out of the CON-
NECTED position. Refer to breaker/luse drawout in-
struction books.

NOTE The fuse carriage is intended for installation in
one specific compartment only, observe all
labeling.

FUTURE BREAKER
COMPARTMENTS

These compartments have the primary contacts and bus
work instalied for future addition of circuit breakers. To
prevenl accidental contact with live parts, primary con-
tacts are covered with polyvinylchloride {PVC) boots.
{See Figure 35.)

A DANGER!

DO NOT remove these (PVC] boots from these
futures until the compartment is io be readied for
a breaker. To do so could result in accidental
contact with the live parts and cause property
damage, electrical shock, burns, personal injury
or possible death.

SECONDARY DISCONNECT

The secondary disconnect (7, Figure 28) mounted on the
left hand side of the breaker compartment, contains all the
electrical control circuit connections for the circuit
breaker. It mates with the secondary disconnect block
(refer to the circuit breaker manual) on the circuit breaker.

GROUND CLIP

This clip engages a sliding silver piated, copper bar (refer
lo circuit beaker manual) on the circuit breaker and makes
the ground connection for the circuit breaker electrical
circuitry. The sliding contact bar engages the ground clip
at the TEST position and maintains contact until with-
drawn past the TEST position.

KEY INTERLOCKS

When specific, key interlocks are provided to fock circuit
breakers in the trip free position. For LA-600, LAF-600, LA-
800, LAF-800, LA-1600 and LAF-1600 see Figure 38. For
LA-3200, LAF-3200, LA-4000 and LAF-4000 see Figure 37
for application.
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Figure 36. interlock Diagram, LA-3200 & LA-4000
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Side View Showing Breaker !nterlock Latch Held in Trip Free Posltion

Procedure for Key Locking Breaker In Trlp Free Position

Push In Red Trip Bar to Raise Breaker Interlock Latch.

Push In Key Interlock Bar, Release Trip Button. interlock Latch
Must Rest on Interlock Bar as Shown and Hold Breaker Trip Free.
Turn and Remove Key, Breaker Is Now Locked Trip Free.
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Slde View Showing Breaker Interlock Latch in Latched-in Posltion

Procedure for Releasing Key Lock

insert Key in Lock and Turn Key. Whlle Holding Bar In, Allow Interlock
Bar o Resel and Verify That Breaker Interlock Latch Has Returned to
Down Poslitlon by Return of Trlp Bar to Full Qut Positlon, Breaker

Can Now Be Closed.

Figure 37. Key Interlock—LA-3200 and LA-4000 Circult Breakers
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Figure 38. Key Interlock—LA-600, LA-800 and LA-1600 Circuit Breakers
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GENERAL

TESTING

Before the switchgear is put in service, a thorough inspec-
tion and test should be made.

INSPECTION

Gheck for loose connections that may have developed in
shipment. A thorough visual inspection and lightening of
all bolted connections is definitely recommended. Before
main power is turned on, all electrical switches and man-
ual controls shoutd be checked for proper position.

A DANGER!

DO NOT work on energized equipment. Unautho-
rized personnel should not be permitted near
energized equipment. Never attempt to megger
anyenergized equipment because to doso could
result in property damage, electrical shock,
burns, serious personal injury or possible death.

lf desired, primary circuits may be resistance tested phase
to phase and to ground. {n switchgear having remote con-
nections, some of the circuits must be externally wired
when the gear is instalied. These circuits should be elec-
trically tested before ptacing in service.

Current Instruments Relays
Transformer
Open Connection Shown
n By Dash Line. Insert
[ - Test Circult Shown By
Solld Line.
[__,__’—Ground Bar
115 VAC
Air Core &
o Reactor
Ammeter
Variable Yoliage
Transformer

Figure 39, Current Transformer Tesling
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CURRENT TRANSFORMERS

Current translormer circuits are tested for continuity as
shown in figure 39. With the switchgear installed but nat
energized, drsconnect the "grounded” lead at the current
transformer and pass a measurable amount of current not

.10 exceed five amperes through the lead to ground. Pass
sufficient current to observe operation of reiays and
instruments.

Maniputaletheins!rumentswitchesand observe the phas-
ing. Repeat with each transformer. Do this for metering
and relaying current transformers only — not tripping
current transformers.

SECONDARY LOAD CIRCUITS

Disconnect potential transformers at the secondaries.
Test secondary lead circuit for open circuit between
phases and then energize the circuit with test potential.
See that proper polential appears at the terminals of each
levice.

CONTROCL CIRCUITS

Testall control circuits for short circuits, open eircuits and
grounds. Apply the proper voilage and test the function-
ing of electrically operated devices.

WATT METERS, WATT-HOUR METERS AND DIREG-
TIONAL RELAYS

Check watt meters, watt-hour meters and directional
relays for proper direction of rotation in actual service.
Most present day directional control relays require the
closing of the over current element in order for the direc-
tional element to operate. Ground directional relays can
be tried on load by removig one of the three potential fuses
and short-circuiting the other two current transformers of
the remaining two phases. The relay should then operate
in the tripping position. The directional control gvercur-
rent element may have to be closed by hand, if the current
is insufliciently high to operate it. In this test, the trip
circuit of the relay can be opened so as not to cause an
outage.

STATIC OVERCURRENT TRIP DEVICES

For information concerning static overcurrent trip devi-
ses, reler to the devices' instruction manual.

HIGH POTENTIAL TESTS

If high potenliai tests are desired, observe the foilowing
rules:

NEMA standards for field tests on assembled swilchgear
previously tested at the factory.

Rated 250 volts 75% of 1500 volts or 1125 veils
Rated 600 voits 75% of 2200 volts or 1650 volts
Secondaries and control  75% of 1500 volts of 1125 volts

CAUTlON Certain control devices {motors, push-
buttons, beiialarm contacts, etc.) —75%
of 900 volts or 675 volts.

These test voltages are for use at altitudes not over 3300
feet above sealeve! inan ambient temperaturenotexceed-
ing 40 deg. C. Above that, correction factors are as
follows:

3300 feet (1000 meters) ...t 1.00
4000 feet (1200 meters) ........vviveinninnn 0.98
5000 feet (1500 meters) ...t 0.95
10,000 feet (3000 meters} .........ovvnoann 0.80

Open-circuit all potential and auxiliary transformers and
remove all grounds while high-potting primary or secon-
dary connections.

PHASING-OUT

Alter the switchgear is installed and tested, it should be
properly phased-out. (See Figure 40.) This means:

1. Phase rotation must be in 1-2-3 sequence so that cor-
rectly connected motorsrunin the rightdirection, and
so that instruments and relays on the switchgear may
operate or functicn properly.

2. Phases labeled 1-2-3 in one section of the installation
site must likewise be 1-2-3 in other parts of the site so
that identically labeled phases are tied together.

Phasing out is essential in stations supplied from more
than one source as paralleting out of phase means athree-
phase short circuit. A positive phasing-out against a cir-
cuit of known phase relations establishes caorrect phase
rotation as well.
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Figure 40. Proper Phasing

Phasing-out consists of connecting the two sources
through lamps. If the two sources are in phase, the lamps
will not glow as there i5 no potential across them. If the
cireuits are oul of phase, the lamps will glow.

In phasing-oul three-phase sources, the three lamps
should have a voltage raling equai to phase-to-phase vol-
tage. In phasing-out single-phase circuits, use two lamps
in series.
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GENERAL

Thorough pericdic inspections are important for satisfac-
tory operation. The frequency of inspections depends on
the site condilions and is determined by experience and
- practice. Make inspections at least once a year — maore
frequently if required by local conditions Factors affect-
ing inspection and maintenance scheduling are weather
and atmosphere, unusual number of operations, expe-
rience of operating and maintenance personnel, and spe-
cial operaling requirements.

A DANGER!

Before any maintenance work is performed
within primary compartments, make certain that
the equipmentis completely de-energized, tested,
grounded, tagged or properly identified and re-
leased for work in an authorized manner. Failure
to do so could result in property damage, electri-
cal shock, burns, other serious personalinjury or
possible death.

INSPECTION

After the frequency of inspections has been established,
include the following items in your procedures:

1. Inspect switchgear interior for accumulation of dust,
dirt or any foreign matter. Remove dust from all
insulators.

2. Clean air filters by washing in any mild household
detergent.

3. Check instrument and control switches and inspect
their contacts.

4. Examine indicating lamps and replace if required.
5. Check test block contacts for loose connections.

6. Inspect bus bars and connections for proper condi-
tions.

If bus bars are overheating, check for poor or loose
connections, or for overigad.

7. Checkinrpropercondition of instrument transformers.
Replace burned out fuses. Check primary and secon-
dary connections.

8. Examine all safety interlocks.

9. Perform maintenance of circuit breakers as cuthned
in the circuit breaker instruction manual.

10. Check space heaters and thermostats {if equipped)
for proper operation.

LUBRICATION

It is essential that the switchgear be lubricated carefuily
and properly to guard against corrosion and to insure that
ali operating parts work freely. Atube of electrical contact
lubricantis furnished by Siemens-Allis for electrical con-
tacls. Itis packed with the accessories. Old grease should
be removed annually and parts relubricated. Relubricale
at more frequent intervals, if required. A spray lubricantis
available for general use on rollers and latches.

ELECTRICAL CONTACTS

Prior to use, lubricate stationary silver-surfaced contacts
with contact lubricant furnished by Siemens-Allis as
follows:

1. Wipe contacls clean.

2. Apply contact lubricantto contact surfaces (Siemens-
Allis No. 15-171-370-002, 8 oz. (.23 kg) 1ube}.

3. Wipe oft excess lubricant, leaving & thin film.

NOTE i breakers have been installed at factory prior

T to shipment, stationary silver surfaced con-
tacts were lubricated at factory; refubrication
is required at normal maintenance intervais.

CAUTION avoid getting lubricant on theinsulation.

CORROSIVE ATMOSPHERES

The switchgearis designed to give top performance when
installed indoors or culdoors under normal conditions.
Where abnormal conditions such as corrosive atmos-
pheres, are encounlered, special precautions must be
taken to minimize their effect. Exposed melallic surfaces,
e.g., non-insulated bus bars, disconnect switches, prim-
ary and secondary disconnecting contacts, wire ends,
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instrument terminals, etc., must be protected. Lubricate
contact surfaces with a layer between 1/32" and 1/18" (1
and 2 mm) thick. Use only Siemens-Allis Electrical Con-
tacl Lubricant No. 15-171-370-0C2.

NOTE Other exposed members can be protected
with a coat of glyptal lacquer, or any other
corrosion-resisting paint.

When old grease becomes dirly, wipe the parts clean and
apply new grease immediately.

TRAVELING CRANE HOIST

Make certain that the hoist is properly lubricated before
and during use as follows:

1. Keep the gearing well lubricated: never allow ittorun
dry. Use a heavy gear lubricant such as:

a. Shell Macoma 85

b. Standard Oil MP Gear Lubricant 250
c. Citgo Trojan MP Gear Lubricant 250
d. Mobii Grease — Qutboard

2 Lubricate at other points of friction every 10 hours ot
operation with a good medium duty grade oil.

RELAYS AND INSTRUMENTS

To insure satisfactory operation of relays and instru-
ments, do not leave device covers off longer than neces-
sary. When a glass has been broken, cover the device
temporarily and replace broken giass as soon as possible,

EQUIPMENT SURFACES

Matching paint is furnished with each order in spray-on
one pint cans, cne can per three vertical sections. This
paintis thinned, ready for touching up any scratches, etc.,
resulting from installation. inspect all surfaces and
retouch where necessary.






