%

TYPE RDA 500 kV
3-Phase Operation
Torsional Crank Arm Drive

l‘:‘f;i‘

"y Southern
¢ States

Instruction
Manual

The Quality Name In High Voltage Products






Safety Information

ADANGER

IMPROPER HANDLING, INSTALLATION, OPERATION OR MAINTENANCE OF THIS
EQUIPMENT MAY CAUSE IMMEDIATE HAZARDS WHICH WILL LIKELY RESULT IN SERIOUS
PERSONNEL INJURY OR DEATH.

The equipment covered by this publication must be handled, installed, operated and maintained
by qualified persons who have direct knowledge and experience dealing with the hazards involved
and are thoroughly trained in the handling, installation, operation and maintenance of high voltage
transmission and distribution equipment. These instructions are meant for only such Qualified
Persons. They are not intended to be a substitute for adequate training and experience in safety
procedures for this type of equipment.

A Qualified Person is one who is trained in and has skills necessary:

¢ toread and comprehend this instruction book — understanding that these instructions are
general in nature

e to accept personal responsibility to prepare and maintain an intrinsically safe work
environment and maintain control of the work site to safeguard all persons present

o todevelop and implement a proper rigging, lifting, and installation plan along with all safety
precautions required to insure safe and proper lifting and installation of the equipment.

e to distinguish between energized and non energized parts

e to determine proper approach distances to energized parts

e to properly work with and around energized or de-energized equipment that may be
pressurized with gas

o for proper use of personal protective equipment, insulating and shielding materials,
insulated tools for working near energized and /or pressurized electrical equipment

e torecognize and take necessary precautions for the unique and dynamic conditions of site
and specialized equipment to maintain a safe work environment during handling,
installation, operation, and maintenance of high voltage switching equipment

The instructions in this manual are general guidelines for this type of equipment and not specific
to the equipment supplied. Portions of it may not be applicable or may not have complete
instructions for your specific equipment.

If you do not understand any part of these instructions or need assistance, contact Southern
States Service Division at 770-946-4562 during normal business hours (EST) or 770-946-4565
after normal business hours.
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LIMITED WARRANTY

Southern States, LLC (“SSLLC") warrants only to the Warranty Holder (hereinafter defined as the “End User” or
the “Immediate Purchaser”, as applicable, pursuant to the terms and conditions of this Limited Warranty as set
forth below), that the Product identified below will, upon shipment, be free of defects in workmanship and material
for the applicable Warranty Period. The “Warranty Period” is that period of time during which this Limited
Warranty is effective, and such period begins on the invoice date issued by SSLLC for the Product, and continues
until the earlier to occur of (1) the expiration of the Warranty Duration period, or (2) the Number of Operations,
both as specified in the table below. If the Product is both purchased and installed within the United States or
Canada, this Limited Warranty is granted to each end user of the Product who acquired the Product for its own
use during the Warranty Period (“End User”). In all other situations, this Limited Warranty is granted only to the
first purchaser of the Product (“Immediate Purchaser”) from SSLLC. No primary or remote purchaser or owner of
the Product who is not a Warranty Holder may claim any benefit under this Limited Warranty, or any remedial
promise included in this Limited Warranty. SSLLC shall, upon prompt written notice from the Warranty Holder,
correct a nonconforming Product by repair or replacement at the sole discretion of SSLLC of the nonconforming
Product or any part or component of a nonconforming Product necessary in SSLLC's discretion to make such
Product conforming. Any transportation charges, labor for removing, reinstalling the Product or part, and/or costs
related to providing access to the Product shall be the responsibility of the Warranty Holder. Correction in this
manner will constitute the Warranty Holder’s exclusive remedy and fulfillment of all SSLLC'’s liabilities and
responsibilities hereunder. SSLLC’s duty to perform under this limited warranty may be delayed, at SSLLC's sole
option, until SSLLC has been paid in full for all products purchased by the Warranty Holder. No such delay will
extend the Warranty Period. If SSLLC does not make such repair or replacement, SSLLC's liability for damages
on account of any claimed nonconformity will in no event exceed the purchase price of the Product in question.
This Limited Warranty does not apply to any Product that has been disassembled, repaired, or altered by anyone
other than SSLLC. This Limited Warranty will not apply to any Product that has been subjected to improper or
abnormal use of the Product. SSLLC has no responsibility to repair or replace any Product or component thereof
manufactured by another party, but SSLLC will assign, to the extent assignable, to the Warranty Holder any
manufacturers’ warranty that applies to products and components not manufactured by SSLLC.

THIS LIMITED WARRANTY IS EXCLUSIVE AND IN LIEU OF ALL OTHER WARRANTIES. THERE ARE NO
OTHER EXPRESS, IMPLIED, OR STATUTORY WARRANTIES. ALL IMPLIED WARRANTIES WHICH MAY
ARISE BY IMPLICATION OF LAW, OR APPLICATION OF COURSE OF DEALING OR USAGE OF TRADE,
INCLUDING, BUT NOT LIMITED TO, IMPLIED WARRANTIES OF MERCHANTABILITY OR FITNESS FOR A
PARTICULAR PURPOSE, NONINFRINGEMENT OR OTHERWISE ARE EXPRESSLY EXCLUDED. SSLLC
SHALL NOT BE LIABLE OR RESPONSIBLE FOR ANY CONSEQUENTIAL, INCIDENTAL, INDIRECT,
EXEMPLARY, SPECIAL, OR PUNITIVE DAMAGES, EVEN IF SSLLC HAS BEEN ADVISED OF THE
POSSIBILITY OF SAME. THE WARRANTY HOLDER IS SOLELY RESPONSIBLE FOR THE SUITABILITY OF
THE PRODUCT FOR ANY PARTICULAR APPLICATION.

Product Purchased Product Installed :
Region Region Warranty Holder Warranty Duration
U.S and Canada U.S and Canada End User Five (5) Years

Immediate Earlier of 1 year from
All Other Conditions installation or 18 months
Purchaser .

from shipment

Revised 7/14/15
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Figure 1 — This illustration shows an RDA with motor operation. The purpose of this drawing is to show relationships of the parts, and not
spacific components. For mounting dimensions, refer to the Operating Mechanism drawing that comes with each switch,

A — Live parts ~ E — Jackscrews J = Vertical bearing

B — Base F — Corona shields K = Vertical pipe

c — Jaws G — Corona rings .

D — Livg part operating mechanism H — Clevis connections M — Motor operator (or manual gearbox)

These instructions give the general procedure for adjusting RDA 500 k1 switches. 1t may be necessary to make adjust-
ments not described in this manual. If any questions should arise concerning the installation or adjustment of this equip-
ment, please call your local Southern States representative, or the factory.
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These instructions describe the steps to install this switch on the structure — that is, first bolting
the base to the station columns, then the insulators to the base, and so on. Anagther procedure that is often
used is assembling the entire switch on the ground, theh hoisting it to the structure. This can save many
operations from a bucket truck, but since each switch weighs approximately 7000 pounds, heavier equip-
ment may be needed. To use this alternate method:

1. Bolt the base to a firm mounting surface that is level and stable. Metal sawhorses, or their
equivalent, may have to be constructed.

2. Follow the steps in paragraphs I, I, I, V, and VI.

3. At the completion of paragraph VI lift the assembled switch pole to the mounting structure
and bolt it into place. When doing this, be sure to refer to the Operating Mechanism drawing,
because there are differences in each switch pole, and they must be positioned properly.

4.  Proceed with the adjustment described in paragraph VIil. ‘

NOTE: All drawings in this manual are for illustration only. Actual switch components may differ
slightly in appearance.

When lifting switch, lift by switch base only. y"ﬂl %l—
w

Figure 2 — Type RDA 500 kV as shipped. Corona shields and rings, operating mechanism components, motor operators, manual gearboxes,
- insulators, and bolts are shipped boxed separately. The operating arm is labeled A, The insulator mounting adaptors are “B".

I.  UNPACKING AND INSPECTION

1. Remove all shipping ties and check for damage in shipment. Unpack and lay out all boxed
components, bolts, operating pipes, etc., and check against the bill of material on the Operat-
ing Mechanism drawing.

2. Do not attempt to make any adjustment or install any component until directed to do so in
this manual.

3. Read this instruction manual before beginning any work.

Il.  INSTALLATION

Installation consists of partial disassembly (removal of the live parts from the base on which they
are shipped), mounting the base on the structure, mounting the insulators to the base, and mount-
ing the live parts atop the insulators. Certain adjustments are also necessary, since insulator and
structure irregularities prevent fine adjustment at the factory.
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iIl. - REMOVAL OF THE LIVE PARTS

OPEN SWITCH BEFORE UNBOLTING LIVE PAF.QTS ,

1. Make reference marks as shown in figure 3 to ensure correct reassembly.

2. Open the switch by rotating the operating arm “A". ‘

3. Remove the bolts that mount the jaws to the base adaptor. See Figure 4. There will be
two 1/2 inch spacers that fit under each jaw. Retain these spacers with the jaw
for later use.

MATCH
MARK

Figure 3 — Match mark the live part operating mechanism \

(“Watermelon'), the insulator mounting adaptor, the
operating arm, and the bearing to the base. This ensures
proper reassembly. Figure 4

4.  After matchmarking the components shown in Figure 3, remove the blade and “Watermelcn,”
housing as a unit by removing the shipping bolts “‘B"".

IV.  MOUNTING THE BASE

Check the Op. Mech. drawing for the proper position of each switch pole, and verify that the
mounting surfaces have the correct spacing and elevation. Bolt the switch base to its mounting
position, using the bolts specified on the Op. Mech. drawing.

The mounting surfaces must be level. |f they are not, use shims between the switch base
mounting feet and the structure to level the switch base.
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V.

MOUNTING THE INSULATORS

1.

Figure 5 — Mounting the insulators

If possible,.assemble all insulator stacks on the ground, and hoist each stack as a completed
unit. In mounting the insulator stacks, the bést method'is to unscrew the top nuts from )
the jack screws and remove the mounting adaptor from the switch base: the adaptor then can
be more easily bolted to the bottom of the insulator stack, due to better access with a socket
wrench. Refer to the Field Assembly Bolt List (SF drawing) for the proper bolts.

NOTE: All insulator to adaptor bolts and nuts are high strength A-325: Hoist the stack and adaptor

to the base and bolt down securely with the top jack screw nuts. '

5 T

B

Figure 6 ~ To adjust the insulator stack, loosen four nuts (B). Tilt
insulator torequired position by screwing up or down
on nuts (A). Retighten nuts (B).

Use a plumb bob or level and true up the end insulators. It is important that they be per-
pendicular to the base in both planes. Use the jack screws to level these stacks. (Due to the
overhang of the insulator skirts, it will be necessary to use a piece of scrap metal or wood to
extend the plumb bob string beyond the skirts.)

The rotating insulator requires special attention to ensure good switch operation. Itis
necessary that this stack rotate about its axis uniformly; that is, it must not “wobble'” as it
rotates. However, due to irreqularities in the mounting faces of individual insulator units, it
is not unusual for an insulator stack to be out of alignment six inches or more. And while
this switch is designed to tolerate a certain amount of misalignment, the rotating insulator
should be adjusted so that evident “wobble’’ is 1/2 inch or less. The best procedure to achieve
this is described on the following page.
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( Figure 7 —. Adjusting the rotating insulator for concentric rotation. ) "

PREPARATION . .
Make a marker of any convenient material such as metal angle or lumber. Make a sharp pointer and attach it to the center of the marker.
Place the marker over the center of the rotating insulator in such a manner that it can be used as a reference point but does not drag on the
insulator top during rotation. Blocks of wood, etc. can be used on the ends to compensate for sag. The marker should be free to be re-

positioned, as described below.

n
1 11

Straightedge

STEP ONE (£

Rotate the insulator up against a bearing stop, and position the reference point over the center of the insulator top. Method for finding
| insulator center
l’_‘/q\ 1 /_\
| 9 |
- \T/ b
STEP TWO |
Rotate the insulator to the opposite bearing stop. Observe for eccentric rotation (“‘wobble’).

-

| Lo ]
L\_/ L[~ _ L

e

STEP THREE
If during rotation the insulator has wobbled, leave it against the bearing stop in step two. Use the jack serews that mount the rotating insu-

lator to the bearing to tilt it back one-half the distance to the reference point on the marker.

|

L o

N / w/\( N
/ 7
Tilt insulator one-half - k . ”
distance to marker. e Insulator position after

rotation in step two.

STEP FOUR |
Rotate the insulator back to the beginning position (step one). Reposition the reference point over the center of the insulator, Repeat the

last three steps until the insulator rotates true.
This method works whether the rotating insulator is out of adjustment axially, laterally, or any combination in between.

l_l

New marker position |

|
£ N —

\.r/

NOTE: IMPORTANT: — Once the insulator is adjusted to rotate trug, DO NOT REA DJUST or otherwise changa its jack screw sottings.

. Y,
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VI.  MOUNTING THE LIVE PARTS

1. Mount the “Watermelan" housing and blade assembly to the center insulator, making sure the:
match marks are aligned. L ’ :

Mount brackets
on opposing sides.

Figure 9

Figure 8

2. Mount the two jaws on their respective stacks. It will be necessary to open the switch slightly
to do this. '
If a grounding switch is used, the grounding switch jaw should be mounted at this time.
Refer to the Op. Mech. Drawing and mount the grounding switch jaw bracket, and only one
spacer. The spacer is mounted above the grounding switch jaw bracket.

3. Thecorona rings may be attached whenever convenient. However, the shiclds that cover the
terminals cannot be mounted until after the conductors are attached.
Note: The brackets to which the jaw rings are mounted are attached on opposing sides of the
Jaw mounting surfaces. See figure 9.
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4. Final adjustment usually cannot be accomplished until the conductors are installed. This is

' because it is not unusual for the weight of long conductors to pull-tall insulator stacks several _
inches out of plumb. For this reason, the conductors should be installed at this time t
avoid later readjustments of the switch. -

5.  The arcing horns should be attached at this time. (Figure 10) The arcing horns should rub
together with sufficient pressure to maintain contact throughout their stroke; however, they
should not bind or force the blade out of alignment. The jaw horn can be bent as required
to achieve proper contact.

Figure 10

A'rcing horn is attached

with two 1/2 x 1-1/4 stainless
steel hex bolts, plus E.S.P.W,
and plainwasher.

Uy, 4
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VI.  ADJUSTMENT

Although adjusted at the factory before shipment, any of several factors can cause minor ad- ,

justments to become necessary in the field. Final adjustments usually cannot be made until the con-
ductors are attached to the switch terminals.

Requirements of proper adjustment (prior to installing the operating mechanism):

The blade must enter each jaw on a horizontal plane. . It also must enter each jaw centrally,

~without dragging on either the upper or lower jaw contact surface. (Figure'l1) Misalignments,

can be corrected by using the jack screws on the insulator that supports the jaw to raise or
lower the jaw as necessary to permit central entry of the blade.

Each blade tip must strike the bumper in each jaw simultlan.eously when closing. (Figure 12)
- If a jaw appears to receive the blade tip early or late, use the jack screws to tilt the jaw insu-
lator toward or away from the blade tip as required.

Figure 13

Figure 12
Figure 11

The switch blade should hit both stops “A* and “'B" simultaneously,

The silver on the jaw contact leaves must be centered on the silver strips of the blade tip.

(Figure 13)

-- If proper contact centering is not observed, adjust the jack screws of the jaw insulator to
tilt the jaw fore or aft (on the base centerline) to center the contact surfaces.

When the operating arm at the base of the rotating insulator is against the closed position stop, the

blade tip should be vertical in the jaw contacts. (Figure 14)

-- If necessary, run the closed position stop in or out to achieve proper contact. These switches
will have adequate contact pressure if the blade tip is as much as five degrees off vertical;

however, every attempt should be made to get the tip as nearly perpendicular in the contacts
as possible.

Only after these four requirements are satisfied should the operating mechanism be installed.

g Equal clearance 5°jr5°

q Figure 14
|

b i J

= %

VII. MAINTENANCE

Py

It is suggested that maintenance on these switches be performed in accordance with ANSI
STANDARDS C37.35-1976.



ADDENDUM
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8. Contact Misalignments and Corrective Procedures

A. BLADE TIPMOVES, OR ATTEMPTS TO MOVE, VERTICALLY DURING FINAL ROTATION N

CONTACTS. '
Corrective Procedure: The center insulator is not rotating true. Recheck adjustments described in

figure 7.

Figure A — Blade tip attempts to move up or down during final blade
rotation. Recheck rotating insulator adjustments.

B. BLADE TIP HIGH AND SHORT ON ONE JAW, LOW AND LONG ON THE OTHER.
Corrective Procedure: See next page.

|

> D P
=] )

Figure B — Blade misalignment
raquiring bearing adjustment.

C. ONE BLADE TIP STRIKING ONE JAW AHEAD OF THE OTHER.
Corrective Procedure: See next page.

Figure C — Blade striking i - J —m ] ! :

one jaw ahead of the other, = ; , N f




ADDENDUM

For 345 and 500kV [(345kV shown] " Page ADD-2

Corrective Procedure for Misalignments *‘B'" and ““C"" on Previous Page:

If either condition “B" or "C" is encountered, and if it is certain that both jaw insulator stacks

are properly 'plumbed, it will be necessary to adjust the rotating insulator bearing. This is done as
follows: ) ' ‘

Place the switch in an "‘almost-closed’” position, dnd loosen the lower bearing housing bolts as
shown.

Figure D — Tap the lower bearing housing

in the same direction the insulator is leaning.

For example, in figure B in which the stack

is leaning toward the left side of the picture,

tap the housing in that direction to tilt the

SR B i \(ni". stack back to perpendicular, which is to the
—— 4 b right of its present centerline.

Loosen these bolts only.

Use a non-metallic mallet (rawhide or similar) to tap the lower housing until the blade tips are
horizontal in the jaws. Note: Due to the height of the stack, very little movement of the bearing
housing produces considerable movement of the blade tips.

Do not use excessive muscle when making this adjustment. Tap the housing only with enough
force to produce incremental movements of the insulator stack. The lower bearing housing is cast
aluminum, which is very strong but can break if struck too hard.

Be sure to retighten the bearing housing bolts securely.

BLADE TIP ENTERS JAW, BUT "WALKS OUT" WHEN ROTATING TO VERTICAL IN CONTACTS.
Corrective Procedure: First, recheck the rotating insulator to make sure it is rotating true (see figure ).
If concentric rotation is verified but the blade tip still walks out, use the jack screws on the base of the
affected jaw stack to adjust the height of the jaw so that the leading edge of the blade tip touches the
contact fingers first. This will establish a “bite-in"" action that will assist proper contact seating. How-
ever do not allow the blade to drag across the jaw contacts during entry.

A A

—— Ls-

Vel *
I/ R

| ¢ [
A<B A>B
Figure — Adjust jaw up or down so that leading edge of blade tip touches the contact finders first.

However, do not allow blade contact surfaces to drag across jaw fingers during entry.
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After all contact adjustments are made and the switch is operating satisfactorily - but before

installing the operating mechanism pipes - check each switch pole for proper metal-to-metal open gaps.
This is done in the following manner: \

Refer to the unit assembly drawing for the open gap dirﬁension.

Open the switch completely and measure the open gap. The easiest way to do this is to cut a
board to the proper length and, placing it against the jaw as shown below, move it in an arc _
toward the blade and hinge parts. Check both ends of each switch pole.

If the switch blade is within the arc of the board, back off the open position stop on the insu-
lator bearing on the base until the correct gap is obtained. Make sure the tang on the switch
arm touckes the stop bolt head, because this is the open position reference point when in-
stalling the operating pipes.

Make sure that all three poles have the same open gap.

Scrap lumber

@ [ A

Adjust bearing stop.

Nearest live part

Instruction Supplement
Types RDC, RDA and RDA-1
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®

OPERATING MECHANISM INSTALLATION AND ABJUSTMENT; '

This switch uses a torsional interphase pipe with crank arms to open and close all three poles of the switch at once.
It is electrically operated by a Type VM-1 motor mechanism. '

. Crank arm
b Interphase pipe
Pipe collar
SP set screw
-Bushing
Bushing support
Woa Exploded view of a typical torsional interphase pipe assembly. The pipe rides in a polyethylene
M - bushing, which is inserted into a bushing support. When the pipe is positioned in accordance with
&.ﬁi = - the dimensions shown on the Op. Mech. drawing, a pipe collar is placed snugly against the bushing
) , = on each side of the hase, and locked in place with self-piercing set screws .

Sketch of the center pole switch with the operating mechanism of the line switch attached. The purpose of this illustration
is to show relationships of the components, and not specific parts. For dimensions, refer to the Op. Mech. drawing.

A - Lineswitch adjustable arm

- Line switch main drive pipe (reach rod)
- Line switch main drive crank arm

- Line switch interphase pipe

- Line switch crank arm (3 per switch)
Line switch operating arm (switch arm)
- Reducer coupler

- Mechanical interlock (partial)

- Motor operator

=IQmMmgOomw

(Do not attempt to adjust the grounding switch, if supplied, until after the line switch and its operating
mechanism is installed, adjusted, and operating satisfactorily.)
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VI INSTALLATION OF THE OPERATING MECHANISM:

1. Place-the switch in the completely closed position. . )

2. Refer to the Operating .Mechanism drawing and, Figure 1, and install all brackets and support
members, including (if applicable) pipe guides, motor mechanism supports, key interlock -
adaptors, braidless grounding devices, and vertical bearings. i

3. Hang the vertical pipe through the vertical bearing as indicated below. The pipe collar above
the bearing must support the entire weight of the pipe. Set the length of the pipe to the height
above the top of the foundation shown on the Op. Mech. drawing. The interlock housings must
be placed on the vertical pipes at this time (if applicable), but the connecting pipe between them
can be installed later.

Note: When installing the operating mechanism, tighten all set screws to grip the pipe securely, but do not
picrce the pipe wntil all adjustments are made. Match mark all parts that might slip during trial operations.

Vertical pipe
Adjustable arm

Set screws

Pipe collar
Vertical bearing

Figure 15 — Adjustable arm assembly. Pipe collar must support full weight of pipe.

Mount the adjustable arm and set its position and radius as shown.
Atlach the clevises to the reach rod and install this assembly as indicated.
Mount the manual gear operator. If the switch is motor operated, at this point refer to the motor

mechanism installation instructions.

9% [ =
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ADJUSTMENT :

. The switch is compietely closed when the blade tips are campletely vertical in the contacts as shown.in Figure 14 on pago 8. It i is

fully open when the operating arm on the rotating stud bearing travels to within 1/8 inch of the opon position stop.

Do not use electrical operation until all line cwitch adjustmeits are made,

1.  The adjustable arm should travel 180° from toggle closed to toggle open. Manually test operate.
2. If the switch does not fully open, the radius of the arm is too short. To correct:
a.  Check first to see that nothing has slipped.
b.  Return the switch to the closed position.
¢.  Loosen the adjustable arm and clevis bolts as shown in figure 16.
d Lengthen the radius of the adjustable arm about 1/4 inch and allow the clevis to reposition
itself the same distance (shortening the pipe).
e. Test operate again and adjust as necessary.
Loosen nuts
Figure 16
Radius
3. If the switch is fully open before the control handle reaches the open position, the radius of the
adjustable arm is too long. To correct:
a.  Check to see that nothing has slipped.
b.  Return the switch to the closed position.
c.  Loosen the adjustable arm and clevis bolts as shown in figure 16.
d Shorten the radius of the adjustable arm about 1/4 inch and allow the clevis to reposition
itself (lengthening the pipe).
e.  Test operate again and adjust as necessary.

4. When the switch is completely adjusted, securely tighten all bolts, and tighten all set screws until

the pipe walls are pierced. (For heavy wall pipe, drill the set screw holes, using the threaded drill
auides supplied and a 1/4 inch drill.)


dcalloway
Rectangle
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