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PPE: Tools: Guidance Document References:
Standard T-Line PPE, - Binoculars TD-1001M, “Electric Transmission
including: . Camera Preventive Maintenance Manual”
« Hard hat
- Safety glasses
. Gloves Level of Use:
. O Information
* FR clothing v Reference
O Continuous

Purpose:

This job aid provides the steps for consistent evaluation of overhead ground wire/fiber optic
(OPGW) cable in transmission lines, and consistent decision-making.

The Qualified Company Representative (QCR) should use this guide to evaluate the condition of
OPGW cable, confirm proper application, select the appropriate condition representing the
deterioration level, and consistently assign the priority code.

Condition Codes:

Inspect the structure using the form to record issues. Determine the condition of each item.
Consider all conditions to determine the appropriate Priority Code for any notification, if required.

< 5 =Heavy damage with safety concerns
« 4 =Heavy damage

< 3 =Moderate damage

« 2 =Light damage

« 1 =No visible damage

If the damage on the OPGW cable creates an imminent threat, the QCR must immediately notify

the supervisor and the IT Emergency Network Operating Center (ENOC) a{i NN
(24 XT7).
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OPGW Cable Inspections

« The incorrect placement of U-Bolt Dead-End assembly spacer bar and housing can cause
damage to the OPGW cable.

o The spacer bar and the OPGW cable should never be in direct contact.

o Radial clearance between OPGW cable and spacer bar should be at least 1-12” (see
red arrow below).

o The ideal location of the spacer bar is at the end of the threads on the “U” end of the
dead-end, while the housing should be installed towards the opposite end of the rods,
with a minimum %2” exposed thread showing. This prevents the spacer bar from
coming into contact with and damaging the OPGW. This also allows for the
appropriate bend radius for the OPGW cable. The minimum bend radius varies with
each different diameter sized cable and the type/model of OPGW cable — ensure that
sharp kinks or bends are not present.

o Ensure that double nuts are tight at the end of housing.

« Vibration dampers: The damper must only be installed on the OPGW cable and not have
any portion of the damper touching or installed on top of the preform rod set.

+ Improperly placed down-lead clamps: Maximum distance between each clamp is 5 feet.
« Fiber splice cases and slack coils should not be affixed to structures with rope.

« Fiber cables are sometimes routed into a substation aerially, terminating on substation
structures or stand-alone tubular steel poles or wood poles.

Desired location of spacer bar is end

of threads. However, as long as 1.5” of

separation is maintained, the spacer

bar does not need to be adjusted. e

! . ‘ < o — : - '*.-..‘ - N
o -~ - » ‘ o Spacer bar .
o - / Abs°'u

S ———— = s e Min. 1/3»

Housing

N, " Minimum 1.5” separation

N\
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OPGW Cable Inspections, continued

Anchor shackle

U-Bolt dead-end \
\ > ".‘

spacer bar

U-Bolt dead-end
assembly

Spiral vibration
damper

» Grounding of OPGW cables
1. 500 kV: OPGW is segmented (not grounded at every structure). See Page 30 for
further details.
2. 230 kV and below: Each suspension and dead-end hardware has its own individual
ground wire attached from the hardware back to the structure.
Exceptions:
a. Del Mar-Atlantic #1-60385 60-kV Ckt.

» The grounding scheme is unique to this route only, utilizing an Isolator
Surge Protector (ISP) to prevent interference with the adjacent railroad
crossing arms.

» Drawing 233263 (see Page 4) specifies when the OPGW hanging hardware
is grounded or isolated.
b. 230-kV installations that are segmented
» There may be some instances where the OPGW hardware is isolated.

» IF an OPGW cable is found to be installed on an isolator,
THEN confirm the engineering design for grounding.

» Refer to Standard Drawing 069367, "Fiber Optic OPGW Hardware on Overhead
Transmission Line."
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Del Mar-Atlantic #1-60385 60-kV Ckt., Grounding Scheme

Refer to Numbered Document 233263.
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AFL Suspension
(ground lug located at the
bottom of suspension)

PLP Suspension (this does not
back side of suspension) have a grounding lug position;
it utilizes what is called a
“current transfer tab”)

OPGW Dead-End Types

| —=

U-Bolt Type Dead-End
\

*There are not too many of these installed in the system.
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in Transmission Line

Towers OPGW Suspension

TOWERS OPGW SUSPENSION

LESS THAN 30° LINE ANGLE
(NUMERIC ITEMS ARE ON SHEETS 13-16, ALPHA ITEMS ARE ON 10-12)

MOUNT NG
MOUNTING

FLATE

TYPE 51

TYFE 52
SUSPENSION ON A& FEAK SUSPENSION ON A PEAK
MOUNTED INSIDE OF OUTSIDE THE FEAK MOUNTED INSIDE OF QUTSIDE THE PEAK
(PREFERREDY ON TOF, AT INSIDE PEAK) {FREFERREOY ON TDP AT INSIDE PEAK}
WOUNTING PLATE NWOUKRTING FLATE
PARALLEL TO CABLE PERI’ENDICLLAR TO CABLE
(SEE SHEET 10

(SEE SHEET 101

OFGW

TYPE 53 TYPE S4
SUFFORT FOR UFLIFT, FIBERLIGN SUFPORT FOR POST INSULATON
ON A ERDGE OF A FEAK ON & BRIDGE
[SEE SHEET M

ISEE SHEET

Notes: C) 5-ft-long aluminum ground wire with terminals on both ends
E) Current transfer tab

4 OVERHEADF(I)BIEGRWOIE.{[)ISSTRUCTION PG&E CO.[ 069367 (4

ENGNEERIMNG STANDARD SH 30 OF 54 SHEETS | DRAWNG NUWEER | REV

TEEn e Fieens a3

Note: See Page 3 for specifics on OPGW grounding.
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Towers OPGW Dead-Ends

(NUMERIC ITEMS ARE ON SHEETS 13-16, ALFHA ITEMS ARE ON 10-12)

OPGW CABLE

TERMINAL LUG

S'LONG A UMMM
GROUNDING  ASSEMBLY

TO TOWER STEEL MEMEER. SEE DETAL C

DETAILL A
g?EEE?‘EER;‘BER GROUNDING ASSEMBLY - FOR U-BOLT DEADEND
SEE DETAL C

TRANSFER TAB

ARMOR RODS

OPGW CABLE

FORVED WIRE DEAD-END

DETAL - E
CROUNDING FOR FORMED WRE CEADEND

= GROUNDING WRE

r—TERMNJL LuG
BOLT AND LOSK WASHER
WITH GALVANIZED SCREW Cap

PUNCH HOLE FOR BOLT
ON TERMIMNAL
TOUCH UP WITH GALVANDX

[

-}

TOWER STEEL WEMBER
DETAL - €

GROUNDING FOR SUPPORT & SUSPENSION

OVERHEAD Fgggwozgﬁsmucmm PG&E CO.| 069367 |4

ENGMNEERMG STANDARD SH 200F 34 SHEETS | DRAWNG NUWEER | REV

Note: See Page 3 for specifics on OPGW grounding.
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OPGW Lattice Tower Splice Case Mount

routing up
the tower

N,
b S ‘ % |

) YA Fiber splice

Non-
Standard .
Slack Loop <~
Storage
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OPGW Tubular Steel Pole Splice Case Mount
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OPGW Condition Levels and Impact
See Pages 30-37 for specific information on 500-kV conditions

More than 50% material loss, due to non-
standard ground wire installation, with an
immediate safety concern OR potential to
impact operations.

Condition 5

Action:

1. Initiate SAP Notification; Priority Code A.

2. T-Line to make the situation safe by
replacing hardware or by installing safety
snubs or some alternative method.

« |F the situation cannot be made safe
and cable removal is the only option,

THEN contact IT immediately, so that
IT can notify the appropriate lines of
business and 3rd party customers of
the emergency outage.

3. Notify IT by calling the ENOC at
B
« Document the date, time, and the

name of the person at the ENOC who
took the call.

U-Bolt wearing down - Priority A

» Capture this information in the :
Comments field of the SAP Notification. :

3. Take close-up photos of the condition
found.

© 2023 Pacific Gas and Electric Company. All rights reserved.
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OPGW Condition Levels and Impact
See Pages 30-37 for specific information on 500-kV conditions

Broken ground wire to Isolator Surge Protector
(ISP) with an immediate public safety concern.

The purpose of this scheme, is to prevent
interference with the adjacent Union Pacific Railroad
crossing arms. During a fault condition, the crossing
arms could malfunction, if either:

Condition 5

1. The ground wire from the OPGW hardware to the ' Broke\::irgeround
ISP is broken, OR : ]

2. The ground wire from the ISP to the structure is '
broken.

Action:

1. Initiate SAP Notification; Priority Code A.
2. Notify IT by calling the ENOC a i I

« Document the date, time, and the name of the |
person at the ENOC who took the call.

» Capture this information in the Comments
field of the SAP Notification.

3. Take close-up photos of the condition found.

Image File Name > SAP Equipment 1D

Lat., Long. 38.7 740 Structure #

-

ground wire

© 2023 Pacific Gas and Electric Company. All rights reserved.
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OPGW Condition Levels and Impact
See Pages 30-37 for specific information on 500-kV conditions

'2 Broken Strands (in the span/tension side) Action:
o :
% NOTE 1 1. Initiate SAP Notification; Priority Code A.
G | Repair rods can be used to repair broken : 2. T-Line crew to identify and document how
© || strands under the following conditions: : many OPGW strands are broken. Report
1. The loose strands can be wrapped back | : back to IT.
into place. :

3. Take close-up photos of the damaged
AND : area.

2. The damaged strands are within 8 inches
of each other.

NOTE 2
Repair rods can restore the OPGW cable
back to full rated breaking strength, if three
or fewer strands are broken. If more than
three strands are broken, repair rods provide
some structural integrity back to the OPGW
cable. For both scenarios, install repair rods.

NOTE 3
IF more than three OPGW strands are
broken,

THEN install U-bolt or preform dead-ends out
past damaged area, as a safety snub to make
safe.

Broken strands, possible
lightening strike - Priority A

© 2023 Pacific Gas and Electric Company. All rights reserved.
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OPGW Condition Levels and Impact
See Pages 30-37 for specific information on 500-kV conditions

External contact on the OPGW. Action:

1. Initiate SAP Notification; Priority Code E.

Condition 4

2. Fix not to exceed 3 months.

3. Take close-up photos of the condition found.

Grounding strap is wrapping around OPGW
-> Priority E

Note: Remove bronze ground-braids and
replace with a standard aluminum ground
wire, per Standard Drawing 069367.

OPGW is wrapping around
U-Bolt > Priority E

Minimum 6” separation required between
OPGW cables - Priority E
S N

© 2023 Pacific Gas and Electric Company. All rights reserved.
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OPGW Condition Levels and Impact
See Pages 30-37 for specific information on 500-kV conditions

: Broken OPGW strands, not an Action:

2 | emergency condition. © 1. Initiate SAP Notification; Priority Code E.
T : .

§ NOTE 1 (Non-Tension Side): 2. Fix not to exceed 3 months.

Since the damage is between the dead- : 3. T-Line crew to document how many OPGW
end and the structure. there is no threat : strands are broken and if the steel tube

. E taining the fiber strands has been
of the OPGW cable falling to the ground, ' : con
if it were to fail. Install repair rods. : damaged. Report back to IT.

- The crew onsite needs to look very 4. Take close-up photos of the condition found.

closely at the affected area to
determine if the fiber strands have
been damaged. The fiber is contained
in a stainless-steel tube, a central
steel tube, or in a plastic tube (for a
slotted core design).

NOTE 2 (Tension Side):

If three or fewer strands are broken out : .| Broken strand, still in lay of
on the span, but they have not unraveled |: | thecable > Priority E

out of their lay position on the cable, then 'Q:_ &
this is not an immediate threat to drop
into the conductors below. Install repair
rods.

Broken strands,
non-tension side
of dead-end =
Priority E

© 2023 Pacific Gas and Electric Company. All rights reserved.
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OPGW Condition Levels and Impact
See Pages 30-37 for specific information on 500-kV conditions

: Spacer bar is out-of-position/loose/cutting Action:

© into OPGW. : » . . .
= : 1. Initiate SAP Notification; choose Priority
'o -

c : Code E.

o

(&)

2. Fix not to exceed 3 months.

3. Take close-up photos of the condition
: found.

Spacer bar is cutting into OPGW - Priority E

Spacer bar is out-of-position, contacting
OPGW - Priority E

Loose spacer bar - Priority E

© 2023 Pacific Gas and Electric Company. All rights reserved.
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OPGW Condition Levels and Impact
See Pages 30-37 for specific information on 500-kV conditions

: Missing down-lead cushion. Action:

2 | OPGW is improperly secured to a : 1. Initiate SAP Notification; Priority Code E.
T  structure. : )

5 : 2. Fix not to exceed 3 months.

(&)

3. Take close-up photos of the condition found.

OPGW should attach to
tower at this point to
maintain max 5’
between down-lead
cushions - Priority E

\jown-lead cushion

Missing down-
lead cushion >
Priority E

Foe

=T ==

OPGW is secured to a structure
with rope or tape - Priority E

© 2023 Pacific Gas and Electric Company. All rights reserved.
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OPGW Condition Levels and Impact
See Pages 30-37 for specific information on 500-kV conditions

Splice case is installed above electric Action:

;f"‘;““:mfs- . o : : 1. Initiate SAP Notification; Priority Code E
ack storage frame is improperly : .
secured to a structure. : 2. Fix not to exceed 3 months.

Condition 4

3. Take close-up photos of the condition found.

Slack storage frame is
secured to structure
with rope/mule tape >

Fiber splice case is
installed above
conductors = Priority E

© 2023 Pacific Gas and Electric Company. All rights reserved.
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OPGW Condition Levels and Impact
See Pages 30-37 for specific information on 500-kV conditions

» Double nut backing off, loose nuts. Action:

« Missing/out-of-position spacer bar. 1. Initiate SAP Notification; choose Priority Code E.

Condition 4

+ Bent U-bolt. 2. Fix not to exceed 12 months.

3. Take close-up photos of the condition found.

Missing spacer bar
- Priority E

Double nut backing off > Priority E

\

Bent U-bolt-> Priority E

© 2023 Pacific Gas and Electric Company. All rights reserved.
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OPGW Condition Levels and Impact
See Pages 30-37 for specific information on 500-kV conditions

: Non-standard grounding installation.

.g : NOTE

"g Action: : | See Page 3 for specifics on OPGW
o

(&)

grounding.
1. Initiate SAP Notification; Priority Code E.

2. Fix not to exceed 12 months.

3. Take close-up photos of the condition found.

Missing grounding - Priority E

Detached grounding
-> Priority E

/

© 2023 Pacific Gas and Electric Company. All rights reserved.
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OPGW Condition Levels and Impact
See Pages 30-37 for specific information on 500-kV conditions

OPGW coil is installed incorrectly.

Action:

Condition 4

1. Initiate SAP Notification; Priority Code E.

2. Fix not to exceed 12 months.

3. Take close-up photos of the condition found.

/ Rope is used to secure
OPGW -> Priority E

%
o
o

Incorrect installation of
splice case and slack
loop - Priority E

© 2023 Pacific Gas and Electric Company. All rights reserved.
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OPGW Condition Levels and Impact
See Pages 30-37 for specific information on 500-kV conditions

Broken/cracked OPGW splice case Action:
bullet-proof enclosure. :

1. Initiate SAP Notification; choose Priority E.

Condition 4

: 2. Fix no later than 12 months.

3. Take close-up photos of the condition found.

TRANSMISSION NOTIFICATION

Broken enclosure back

plane > Priority E

© 2023 Pacific Gas and Electric Company. All rights reserved.
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OPGW Condition Levels and Impact
See Pages 30-37 for specific information on 500-kV conditions

< Pre-Existing Rope Safety Snubs Action:
< :
% NOTE 1: 1. Initiate SAP Notification, Priority Code E.
c N i
8 Safety snubs are typically installed out past | : 2. Fix must not to exceed 12 months.
a damaged area on the OPGW cable, to : 3. Replace rope with a fiber dead-end.
provide a safety dead-end grip, in case the :
cable were to fail. The safety snub should : « |IF fiber dead-ends are not available,
be a mechanical snub and not rope. :
P THEN contact IT for further direction.

4. Take close-up photos of the condition
IF rope is found in this scenario, : found. PP
THEN replace the rope with a fiber dead-end,

such as a U-Bolt Dead-End or preform dead-end.

NOTE 2:

In parallel with the LC-Tag, IT and ET work
together on a project to remove the
damaged cable section and replace it with
a new cable. This task is, most likely, a
multi-year effort.

NOTE 3:

Do not confuse this condition with that
described on Page 16, where rope and
tape are used to secure the OPGW to the
lattice tower.

In this scenario, the rope and tape are used
on the tower side of the dead-end — not out
in the span. If the rope and tape were to
fail, it is possible that the OPGW cable
could fall onto the electric conductors
beneath it.

© 2023 Pacific Gas and Electric Company. All rights reserved.
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OPGW Condition Levels and Impact
See Pages 30-37 for specific information on 500-kV conditions

3

< Sharp angle/kink, strands separation of Action:

©  OPGW, or severe corrosion. : . ) . .

% : 1. Initiate SAP Notification; Priority Code E.
| = .

8 : 2. Take close-up photos of the condition

found.

=

Sharp/kink of OPGW

separation >
Continue
monitoring.

OPGW strands /
>

il

Corrosion on OPGW |

Sharp/kink of OPGW

© 2023 Pacific Gas and Electric Company. All rights reserved.
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OPGW Condition Levels and Impact
See Pages 30-37 for specific information on 500-kV conditions

3

OPGW coil is installed incorrectly/blocking
step bolts.

Action:

Condition

1. Initiate SAP Notification; Priority Code E.

2. Take close-up photos of the condition found.

, |
‘ o
\!

OPGW cail blocking \
step bolts = Priority E

© 2023 Pacific Gas and Electric Company. All rights reserved.
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ADSS Condition Levels and Impact
See Pages 30-37 for specific information on 500-kV conditions

3

OPGW is improperly secured to a structure
with tape — within 10 feet of fiber slack coil.

« Not a threat to fall onto the electric conductors
or the general public.

Condition

Action:
1. Initiate SAP Notification, Priority Code E.

2. Take close-up photos of the condition found.

Tape attaching OPGW
to tower member

© 2023 Pacific Gas and Electric Company. All rights reserved. 2:2%37
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OPGW Condition Levels and Impact
See Pages 30-37 for specific information on 500-kV conditions

Distance of U-Bolt housing from end of rods

Action:
< 0.5” exposed thread. :

Condition 2

1. Initiate SAP Notification; Priority Code F
Distance of preform strands outside of : .
housing is not in the desired range of 1/4—1". 2. Take close-up photos of the condition found.

Clearance between OPGW and spacer bar is
less than 1-1/2".

No work to be performed by T-Line M&C.

IT to review, assess, and determine next steps,
if needed.

Distance of preform strands outside of housing is
not in the desired range of 1/4-1" > Priority F

-
"

Location of housing is not as desired, but
. installation is OK, since 1.5” separation is
maintained between spacer bar and OPGW.

* Housing and spacer bar are in close proximity.

* From this angle, we are unable to determine if
1.5” radial clearance is present.

» Other images are required to determine any
potential action.

© 2023 Pacific Gas and Electric Company. All rights reserved. 2:2?37
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OPGW Condition Levels and Impact
See Pages 30-37 for specific information on 500-kV conditions

Discoloration on U-bolt. Action:

1. Initiate SAP Notification; Priority Code F.

Condition 2

2. Take close-up photos of the condition
: found.

Discoloration on U-Bolt
- Continue monitoring

© 2023 Pacific Gas and Electric Company. All rights reserved.
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OPGW Condition Levels and Impact
See Pages 30-37 for specific information on 500-kV conditions

Cell/Antenna cabling installed within - Action:

less than 10 inches of OPGW cable : o

and cell antenna vertical clearance to : 1- Follow Utility Procedure TD-2014P-01,

OPGW is less than 24 inches. : “Notification of Conditions to Third-Party Utility,”
: to notify the 3™ Party of the Level 3 condition via

ElectricD3rdPartyNotificationsDesk@pge.com.

Condition 2

OPGW installed through cell array to :
maintain 24-inch vertical clearance from : 2. Transfer the finding to the New Revenue
all cell panels and 10-inch to associated : Development (NRD) group at
cell/antenna cabling. NRDTlineProjects@pge.com.

3. Take close-up photos of the condition found.
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OPGW Condition Levels and Impact
See Pages 30-37 for specific information on 500-kV conditions

T Pre-Existing Fiber Dead-End Safety Snub : Action:
o :
% NOTE 1: 1. Inspector creates S5 SAP Notification.
Q . . : 2. CIRT reviews and confirms, saves S5 with
(&) Safety snubs are typically installed out past | : ) < ’
a damaged area on the OPGW cable, to unique Description (e.g., HOLD SNUB).
provide a safety dead-end grip, in case the | : 3 C|RT emails IT Inspection Team for
cable were to fail. The safety snub should : review.
be a U-Bolt Dead-End or Preform Dead- )
End - not rope. 4. IT Inspection Team reporta back to CIRT if
: a LC should be created or if the S5
: notification is to be canceled. The IT
NOTE 2: Inspection Team provides a priority
IT must confirm if a project has been :  recommendation when responding to
created to remedy the issue. : I((‘;ICF;E;)Lor the fiber cable at the identified

© 2023 Pacific Gas and Electric Company. All rights reserved.
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Drawing 101377-7 for Indian Springs - Round Mountain #2 500 kV

For 500-kV structures, OPGW is segmented (not grounded at every structure). Refer to

Drawing 101377-7, “Phasing and Transpositions: Indian Springs — Round Mountain, 500-kV

Tower Line.”

Pages 30-37 provide details specific to OPGW installed on 500-kV structures.
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OPGW Installations on 500-kV Tower

Double Dead-End Insulated OPGW

o \

\%..\

Spacer bar

Grounding
lug
eform

e | N
’ Housing i Anchor shackle

Double
nuts

Double Dead-End Insulated Grounded OPGW

o ——

Grounding lug on
back side

OPGW to splice canister

I\
|

N ¥ i
" °°""';adc.£.é/?'
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OPGW Installations on 500-kV Tower (continued)

Double Dead End Insulated Grounded OPGW ‘l '
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OPGW Installations on 500-kV Tower (continued)

Double Dead-End Insulated Ungrounded OPGW

—— e,
.

\-M‘

Lightning
Arrester

Ungrounded OPGW:
Require danger signs
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OPGW Condition Levels and Impact

Broken insulator.

Action:
Blown arrestor.

1. Initiate SAP Notification; Priority Code E.

Condition 4

2. Fix not to exceed 3 months.

3. Take close-up photos of the condition found.

Correct Installation of Down-Lead Clamp

S8 l““"iw

-:'“ NS &
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OPGW Condition Levels and Impact (continued)
: Missing “Ungrounded OPGW High Voltage” Action:
© ' sign on 500-kV structures. :
. : 1. Initiate SAP Notification; Priority Code E.
[= .
8 NOTE

2. Fix not to exceed 12 months.
The only OPGW installed on 500-kV :

structures in the system is the Malin-Round
Mountain 500-kV circuit.

» Install the high voltage Warning sign at
OPGW fiber splice locations where the
OPGW cable(s) are not grounded (installed
on insulators).

» If a singular OPGW cable or two are present
AND each one is grounded to the structure,
then the sign is not required.

 Install the sign in the vicinity of the fiber
splice case.

© 2023 Pacific Gas and Electric Company. All rights reserved.
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OPGW Condition Levels and Impact (continued)

® | Missing Bird Guard . Action:

1. Initiate SAP Notification; Priority Code E.

Condition

2. Take close-up photos of the condition found.
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OPGW Condition Levels and Impact (continued)

®  Missing grounding strap at splice location Action:
on 500-kV structure. :

1. Initiate SAP Notification; Priority Code E.

Condition

NOTE 2. Fix not to exceed 12 months.

Use Drawing 101377 to determine which 3
structures are grounded and isolated. =

. Take close-up photos of the condition found.

Correct Installation of Grounded OPGW

Missing grounding strap at
splice location on 500-kV
structure - Priority E

End of Instructions

© 2023 Pacific Gas and Electric Company. All rights reserved.




	Evaluating Conditions of OPGW in Transmission Line
	Purpose:
	Condition Codes:
	OPGW Cable Inspections
	Del Mar-Atlantic #1-60385 60-kV Ckt., Grounding Scheme
	OPGW Suspension Types with Different Grounding Methods
	OPGW Dead-End Types
	Towers OPGW Suspension
	Towers OPGW Dead-Ends
	OPGW Lattice Tower Splice Case Mount
	OPGW Tubular Steel Pole Splice Case Mount
	OPGW Wood Pole Splice Case Mount
	Condition 5
	Condition4
	Condition 3
	Condition 2
	Condition 1

	Drawing 101377-7 for Indian Springs - Round Mountain #2 500 kV
	OPGW Installations on 500-kV Tower
	Condition 4
	Condition 3





