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Road Design Engineer

Iowa Department of Transportation

800 Lincoln Way

Ames, Iowa 50010

Dear Mr. Sisson:

Re: 1I-235 Lighting Rehabilitation

We are pleased to submit this report relative to the proposed lighting
rehabilitation program for I-235 in Des Moines. This report was prepared
under the terms of the May 20, 1986, agreement between the Iowa Department
of Transportation and Stanley Consultants.

It has been a distinct privilege to be of service on this important project.

Respectfully submitted,

STANLEY CONSULTANTS, INC.

Ronald J. Gear Vérnon L. McAllister
Contract Officer Technical Manager
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This report is respectfully submitted in accordance with our
agreement to perform professional services for the Iowa Department of

Transportation.

Prepared by: %}L/}; j;ii'M
& v/

Vernon L. McAllister, P.E.

Technical Manager

Approved by: M ‘i M“’V
R}

Robert L. Sandburg, P.E.
Assoc. Chief Electrical Engineer

Date: /é /ff?

I hereby certify that this report was pre-
pared by me or under by direct supervision
and that I am a duly registered Professional

Engineer in the State of Iowa.

Vernon L. McAllister, P.E.

Electrical Engineer
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SCOPE OF STUDY

A.

Purpose. This study has been performed by Stanley Consultants,

Inc. to investigate the nature of the roadway lighting problems

on the I-235 corridor through Des Moines and West Des Moines in

Polk County. From the investigation, alternative solutions have
been reviewed, leading to a recommended scheme and the develop-

ment of projects.

Contract Requirements. The study has been performed in accor-

dance with Attachment "A" of the contract scope of services

which has the following requirements:

1. Provide a 100-scale layout of the existing lighting system.
Note: Two copies of these drawings are provided as included
documents. Smaller scale reproductions of these are in-
cluded in Appendix B of this report.

2. A technical review of the lighting in the corridor with
recommendations on what needs to be replaced, what could be
utilized, and other modificationms.

3. A review as to the adaptability of tower lighting in the
Central Business District (CBD) area.

4, A recommendation of what work should be aécomplished between
the limits provided, basing the analysis on a 15-year fix.

5. All drawings will be manually drafted.

Subconsultant. Krishna Engineering Consultants of West Des

Moines provided assistance to Stanley Consultants in the site
investigation survey. They conducted the pole inventory and

assisted with the electrical circuit testing.
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DEFINITION OF I-235 LIGHTING PROBLEMS

A.

Original Lighting System. The original lighting system for

I-235 was installed with the roadway construction from 1961
through 1968. It consisted of mercury vapor "cobra-head"
luminaires on individual poles typically located 8 feet off the
edge of the right shoulder. The poles supported the luminaires
at a mounting height of 34 feet and were positioned at 140-foot
intervals along the mainline. Lighting for the interchange
entrances, exits, and side road terminals was provided with simi-
lar luminaires and poles. This lighting was continuous from the
1-235/1-35/1-80 interchange on the west end of I-235 to the
Euclid Avenue interchange east of Des Moines on the east end.

In addition, the east I-235/1I-35/I-80 interchange was lighted in
this method. Except for roadway crossings the lighting branch
circuits were direct buried without conduits.

Pole-mounted and pad-mounted controllers were installed at
electric utility service points along I-235 to power and switch
the lighting in response to control from a photocontrol at each
controller.

Present Lighting System.- The mercury vapor luminaires were

replaced by 150-watt high pressure sodium "“cobra-head” roadway
luminaires in 1983. By this time, high pressure sodium lumin-
aires were a reliable and economic replacement for mercury vapor
luminaires. The most important incentive for replacing the
mercury vapor luminaires was their increased efficiency. The
existing mercury vapor lamps produced 55 lumens per watt of
electric power, while 150-watt high pressure sodium lamps
produced 100 lumens per watt of electric power.

At the time of the conversion to high pressure sodium
luminaires 35 of the 36 controllers in Des Moines were replaced.
In West Des Moines 6 of the 8 controllers were left in service.
The other 2 controllers were removed. However, the existing
underground wiring was left in place and is still being used,

except where repairs have been made.
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Lighting Coverage Problem. In 1983 the mainline lighting in

West Des Moines from 42nd Street in Des Moines to the west I-
235/1-35/1-80 interchange was removed, in response to the great
public interest in energy conservation. Traffic density in this
area did not justify the energy usage at that time. The poles
were used as replacements for others on I-235. The removed pole
foundations were removed down to below grade, and the wiring was
abandoned in place. Lighting for interchange entrances, exits,
and side road terminals in West Des Moines was replaced with
high pressure sodium luminaires.

The traffic density on I-235 through West Des Moines has
been increasing because of commercial and residential develop-
ment in that area. Mainline lighting should be re-installed to
provide continuous lighting to the west I-235/I-35/I-80 inter—
change.

The mainline from 42nd Street in Des Moines east to the
Euclid Avenue interchange has continuous lighting. The lighting
level averages 0.6 footcandles in the two right lanes, but is
lower in the left high-speed lane.

Generally, the luminaires for 4-lane roadway are NEMA Type
IT and do not project light to the third interior lane as well
as NEMA Type III luminaires. However, the lighting on the
continuously lighted mainline is generally adequate in lighting
coverage.

Pole Knockdown Problem. The present design using relatively

short poles (mounting height - 34 feet) requires a significant
number of poles and requires that they be close to the roadway.
This situation combined with the heavy traffic density at high
speeds continues to result in frequent motor vehicle collisions
with the lighting poles. If the luminaire mounting height was
increased, the poles could be moved back from the roadway and
could be spaced farther apart. This would result in fewer
targets for collision in the motorists' recovery area on the

right side of the roadway.
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Electrical System Reliability Problem. The present electrical

system is generally that which was installed from 1961 through
1968. The only major change is that most of the controllers
were replaced with new ones when the original luminaires were
replaced with high pressure sodium luminaires in 1983, The
underground branch circuits to the lighting poles are direct
buried without conduit. They have occasionally been cut and
spliced when other construction along the roadway was necessary.
During the field survey work, it was found that the electrical
loads that were measured on some of the branch circuits were
inconsistent with the loads that would be expected from the lay-
out of the circuits shown on the record drawings. There were
instances where the two legs of a single-phase 240 volts branch
circuit had significantly different currents. In some cases the
circuit load was different than that of the luminaires that
appeared to be operating.

The replacement controllers that were installed by the
recent project are in excellent condition and can be expected to

provide good service for many years. The controllers that re-

-main from the original installation are generally in poor con-

dition and need to be replaced.
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INVESTIGATION OF PRESENT LIGHTING SCHEME

A.

BI

C.

Site Survey. During July and August 1986 a site survey was made
of the present lighting system in Des Moines. At the beginning
of the survey it became clear that the major problems to be con-
fronted would be 1) lighting coverage, 2) pole knockdown, and

3) electrical system reliability.

Lighting Survey. A lighting survey was conducted on segments of

I-235 that had typical lighting coverage. The footcandle level
at points on each segment is shown on Figures 3.1, 3.2, 3.3, and
38

The survey showed that where continuous lighting was in-
stalled, the lighting is generally in compliance with the AASHTO
criteria of 0.6 average maintained footcandles and an average/
minimum ratio of 3 or less.

Pole Setback Profiles. Because of the need to relocate the

existing poles or provide new poles farther from the roadway, a

survey was conducted to inventory the existing poles. The

purpose of the inventory was to determine pole condition and

whether topography and space allowed additional setback distance

from the roadway. The items recorded in the inventory are as

follows:

1. Pole and circuit designation.

2. Pole shaft and mast arm length.

3. Pole and mast arm condition.

4, Condition of luminaire.

5. Condition of breakaway base and foundation.

6. Graphical representation of pole setback profile.

A typical survey form is shown on Figure 3.5. Since there are

1,573-pole survey forms, they are not provided in this report.

The survey showed the following:

1. Many poles are dented due to motor vehicle collisions.
Where poles have been knocked down, but are still usable,

they have been re-set.
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Many poles are located within a few feet of the roadway
making them quite vulnerable to motor vehicle collisions.

In some areas significant additional setback space is avail-
able. However, in other areas the present pole location is

the most practical one in the vicinity of the pole.

Electrical System Survey. The condition of the existing wiring

and controllers was inventoried. For each controller and branch

lighting circuit the following data was noted:

1.
2.

3.

Controller condition and proper operation.

Line-to-line and line-to-ground voltage at controller and
load end of each lighting circuit. The voltage at the end
of the circuit was measured at the pole base connectors with
all circuit luminaires operating.

Line current for each leg of the 240-volt circuits.

The survey forms are differentiated by control station desig-

nation. They are provided in Appendix A. The control statioms

are identified on the Electrical Concept Plans in Appendix B.

The survey showed the following:

1.

2.

On all circuits the end-of-circuit voltage was adequate for
proper luminaire operation.

The newer controllers with stainless steel enclosures were
in excellent condition. The older controllers with painted
steel enclosures were in poor condition.

There were many instances where the expected circuit load

current varied considerably from the measured load current.
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LIGHTING SYSTEM ALTERNATIVES

A.

Criteria. Recognizing the need to respond to the problems of

lighting coverage, pole knockdowns, and electrical system reli-

ability, Stanley Consultants considered alternate lighting sys-

tems that concurrently responded to the three problems. The

alternatives are as follows:

1. Median towers in-line with median barrier.

2. Median poles using cobra-head luminaires in-line with median
barrier.

3. Pole-mounted expressway luminaires with increased setback
distance from right side of roadway.

Median Towers. The use of median towers similar to those used

at the larger I-80 interchanges would require the placement of

towers on 440-foot centers along the mainline median. Each

tower would be 100 feet in height and have four 400-watt high-

pressure sodium luminaires. The towers have the following

advantage:

1. Towers minimize the quantity of structures needed to provide
lighting coverage equivalent to pole-mounted luminaires.

2, Towers are protected from vehicles, eliminating the knock-
down problem.

However, towers have the following disadvantages:

1. Tower foundations must be built concurrently with the median
barrier or must be protected with expensive guard barriers.

2. If the towers are constructed concurrently with the median
barrier, the lighting system rehabilitation must be linked
with the construction of median barriers. This may require
that the upgrade of the lighting be done on a piecemeal
basis.

3. Maintenance must be performed in proximity to tﬁe high speed
left lane.

4, Towers will provide considerable spill lighting beyond the
roadway. The footcandle distribution for the segment of

tower lighted mainline is shown on Figure 4.1. The cost



estimate for a typical one mile segment of median tower

lighting is shown on page 9. The estimated cost is $520,000

per mile. Descriptive literature on the towers is provided

following page 9.

The use of towers to light the interchanges in the Central
Business District (CBD) area has been reviewed and a typical
layout is provided in Appendix C. For this layout towers with
six 400 watts luminaires were positioned for best coverage of
the interchanges with intermediate towers added to light the
mainline. If the poles are going to be removed on the inter-
changes, the mainline lighting poles and cobra-head luminaires
should be removed in order to eliminate the knockdown problem.
For the layout in Appendix C 48 towers are shown between the
Cottage Grove and ﬁniversity interchanges. The estimated cost
of this installation is $45,000 to $50,000 per tower plus the
wiring and controllers. In addition pole-mounted lights would
be needed at some of the side street intersections where light-
ing coverage from the towers is inadequate.

If towers are used for the interchange lighting in the CBD,
some will be taller than 100 feet since we are generally mount-
ing tower luminaires at 100 feet above the lighted roadway.
There should be concern that the presence of towers and the in-
herent spill lighting will provide a strong visual element in
the CBD that may produce a negative public response.

C. Median Poles With Cobra-Head Luminaires. Instead of towers,

poles with double cobra-head luminaires could be installed along
the median. Each luminaire would illuminate one direction of
travelled roadway. The poles would be placed on 250-foot cen-
ters along the mainline median. Each would be 55 feet in height
and have two 250-watt high-pressure sodium luminaires. This
scheme has the following advantages:

1. Poles require a lesser quantity of structures, although not

as few as towers.
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GRID FILE:

I LU MINA TI QN

NUMBER OF LUMINAIRES
HORIZONTAL GRID SPARCING
3 VERTICAL GRID SPACING
MAXIMUM GRID POINT VALUE
MINIMUM GRID POINT VALUE
121 GRID POINTS
RATIO AVG/MIN
RATIO MAX/MIN

01-01-1980

SUMMARY

16
8.00
8.350
1. 99

31
»' 97
3.15
6.34

FIGURE 4.1

00:08: 29

NORMAL DEVIATIONS IN LUMINAIRE
INSTALLATION, LIGHTED AREA
GEOMETRY, ELECTRICAL SUPPLY, LAMP
TOLERANCES, LUMINAIRE TOLERANCES,
AND OBSTRUCTIONS WITHIN THE
LIGHTED SPACE MAY PRODUCE
ILLUMINATION LEVELS DIFFERENT
FROM THE ABOVE PREDICTED VALUES.
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A proven concept in lowering
systems.

The Holophane HMS High Mast System
fills the need for better lighting created
by the spread of complex highways,
high speed interchanges and the ever
growing requirements of such large
outdoor areas as freight terminals,
industrial plants, shopping centers and
large parking lots.

The LD5 system is a product of more
than a decade of engineering research
and field study, with hundreds of
satisfied customers using thousands of
Holophane High Mast Systems.

The Holophane HMS provides a single-
source for; computer-assisted lighting
designs, technical information, factory
installation assistance and assurance of
component compatibility.

The LDS utilizes an integral winch
assembly which makes the system ideal
for remote, inaccessible areas where
cranes or bucket trucks are impracticable
and pole steps are undesirable.

With increasing vandalism, there is also
a growing demand for after-hours
outdoor security lighting for storage
areas and public parks.

Holophane HMS is the standard where
safe, comfortable, economical lighting is
required and where lower installation
cost, efficient performance and ease of
maintenance are necessities for all large
outdoor areas.

Fewer poles.

The wide pole spacings eliminate the
“forest of poles” appearance. For
example: four 100’ poles on 600’
centers can replace sixteen 40’ poles on

200’ centers and save over Skw of

power to light the same area.

Vehicular safety is improved, since
fewer poles mean potentially fewer
collisions with poles and less
obstruction in the field of view.

Lower initial cost.

More luminaires per pole mean fewer
poles. Thus, foundation, wiring,
trenching and installation costs are
reduced. High lumen utilization reduces
the number of fixtures.

Reduced operating costs.

Expensive cranes or bucket trucks are
not necessary to maintain HMS
systems. Luminaires are brought to
ground level for quick relamping, testing
and cleaning by maintenance personnel
operating the lowering device power
assembly. Spot relamping becomes an
economical option. Fewer lamps mean
lower power consumption and lamp
replacement costs.

Areas of use.

The variety of mounting heights,

luminaire types and lighting distributions

enables the designer to tailor the lighting

system to the specific area. Areas

where the LD5 lighting system has been

used include:

Highways and Interchanges

Shopping Centers

Work and Storage Yards

Waste Water Treatment Plants

Container Handling Facilities

Piggy Back and General Railroad Yards

Airport Auto Parking

Truck Terminals and Service Areas

Plant Parking and Security Lighting

Piers and Wharves

Generating Stations

Airline and General Aviation Airport
Parking Ramps

Downtown Mall Areas and Parking

Prison Yards

Petrochemical Operations

Highway Rest Stops and Service Areas

Large Electrical Switchyards

Mines

Highway Toll Plazas

Feedlots

L
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Commercial parking lot-

Wide pole spacings provide clean,
uncluttered view of buildings, facades,
signs; more parking spaces are
available; customer security is improved
and vandalism is reduced when dark
shadows are eliminated. Optional
cylindrical or rectangular decorative
covers are available with the HMS 1100
series refractored luminaires for
architectural blending with building
design.

Fublic parks

High mounting (50°-100') reduces
vandalism to luminaires. HMS

poles and lowering devices may be
combined with Prismaflood™
luminaires for floodlighting of athletic
fields. Provides ease of maintenance
because lowering device eliminates
hard-to-reach towers and cages.

Power plants and prisons.

Nighttime security, including TV
surveillance and protection of vital
equipment are enhanced by the
uniformity of vertical and horizontal
lighting provided by HMS system. Easy
maintenance of system assures that this
protection will not be interrupted.

Freight terminals and railroad yards.
High vertical surface lighting on railroad
cars, trucks and containers reduces
possibility of pilferage and speeds
identification. Fewer pole locations
mean more usable space and improved
freight movement.

Industrial plants, petrochemical
facilities and storage areas.

Uniform illumination helps improve
round-the-clock production, with less
pole blockage of motorized handling
equipment. Placed outside hazardous
areas, HMS permits nighttime
operations with reduced energy
consumption.

Highways and interchanges.
Motorists entering a multi-level, high
speed, complex interchange need the
full panoramic view provided by HMS
lighting to accurately assess the location
of ramps, lanes, barriers, bridge
abutments, dividers and signs. HMS
luminaires mounted high above and to
the side of normal lines of sight, greatly
reduce discomfort glare and visibility
veiling brightness.

l?t
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Loweringdevice.

Increases safety,
simplifies
maintenance.

A complete, self-contained system.
Fig. 1. LD5 lowering device
accomodates up to 12 luminaires. All
moving latching components are on
lowering ring; only pulleys and rollers
are permanently installed at top of
poles.

Fig. 2. Lowering can be accomplished
even in 30mph winds.

Fig. 3. Luminaires lower to within 3" of
pole base for inspection and servicing.
Hoisting and electrical cables can be
replaced at ground level. All electrical
connections are at ground level for easy
maintenance.

a%a

Fig. 4.

High-stability suspension.

Fig. 4. Three heavy-duty aircraft cables
and continuous-contact iris-action guide
arms keep luminaires level and
centered during raising, lowering, and
latching. Aircraft-grade steel, zinc
electroplated cables meet Type A
Federal Specification RR-W-410a. In
normal atmospheres, life expectancy is
30 years. In special corrosive
environments, optional stainless steel
cables may be specified.

Full-support latching.

Fig. 5. Latching removes all weight from
the cables, ensuring long cable life since
no stress is placed on them except when
the lowering device is in use. Positive-
action latches are automatically
activated by movement of the luminaire
ring. Indicator “flags™ turn automatically
during locking process, providing a
signal visible from ground level that
latch is securely locked. Each latch is
strong enough to support three times
the weight of the entire ring and the
maximum number of luminaires,
providing a 9 to 1 safety factor.

Ground-level testing.

Fig. 6. The weathertight, ring-mounted
power inlet enables the system to be
energized and tested at ground level.
There is no electromechanical
disconnect at the pole top.

Fig. 6.

Power cable.

The main power cable and individual
luminaire electrical cables are factory
pre-wired into the junction box on the
lowering ring, greatly simplifying field
installation.

Power cables are available for the
following distributions:

Voitage Phasing Conductors
120 Single phase 2 wire
120/208 Three phase 4 wire
208 Single phase 2 wire
208 Three phase 3 wire
120/240 Single phase 3 wire
240/480 Single phase 3 wire
277 Single phase 2 wire
277/480 Three phase 4 wire
480 Single phase 2 wire
480 Three phase 3 wire

The above does not include an equipment
ground wire. However, it is available
if required.

L



Head frame, luminaire ring,
l and winch assembly, model LD5.
Spun Hoisting  Power cable
aluminum cable
head frame sheaves \\ Power cable
. cover support
Side > 5
view ) : g
l Latch
mechanisms
Indicator_—.
“flags” L
Easily transported. I
l Fig. 7. The portable power unit can be mo:n(ing / i
carried, attached to the winch assembly Top view brackets
and operated by one person. (mounting ring) Cable length
adjustment
. Power cable
e Luminaire Wiring Power
Hoisting : hambe! inl
cables (3)§ ::gp:ger:vr: ?pre—mr;d) I(rf‘o?'system
Clevis device i tl:stwlarr\g(;n
Circuit postion;
breaker H
assembly i
0 Mouri 1= o
g::;;uea :f “ X i ™ and plug
Wihpoe | N Power unit
4 .
Winch i g ;‘::‘:""9
l assembly I g
Remote-control portable Incoming I:: Fortaie
power unit. power (by " power
Fig. 8. Portable, heavy-duty reversing SOMTAGIOr) N & Torque limiter Remote control
electric power unit. A single unit i p o 75w
services an entire installation. Remote R — v
control permits operator to stand 20’ Pole base detail transformer
from pole base. Average overall speed funen tequer)
. of raising and lowering is approximately
12 fpm. LDS5 lowering device.
Effective projected area (sq. ft.)
Approx. of lowering device with: Refractored 1100 series
. Number of weight Refractored Cut-off Prisma-  with decorative cover
luminaires (lbs.)* 1100 series 1100 series flood Rectangular Cylindrical
2 264 7.92 8.34 9.60 18.28 13.96
3 271 9.88 10.51 12.40 2542 18.94
. 4 278 11.84 12.68 15.20 32.56 23.92
b 5 285 13.80 14.85 18.00 39.70 28.90
6 292 15.76 17.02 20.80 46.84 33.88
8 306 19.68 21.36 26.40 61.12 43.84
. 9 313 21.64 23:58 29.20 66.31 48.82
10 320 23.60 25.70 32.00 71.80 53.80
12 334 27.52 30.04 37.60 81.88 63.76
*The weight given includes head frame, cables, lowering ring and bracket arms, but
excludes luminaires. Consult appropriate luminaire data sheet for weights. Add 10" Ibs.
for each decorative cover.



l Choice of luminaires

and distribution.

HMS 1100 series refractored luminaire.

HMS 1100 series cut-off luminaire.

Prismaflood.

Wide choice of luminaires.

HMS 1100 series refractored luminaires
are available with a choice of three
reflector/refractor options to produce a
symmetric, asymmetric or long and
narrow distribution. The new HMS 1100
series cut-off luminaires are available
with a symmetric distribution. Integrally
ballasted Prismaflood floodlights can
provide symmetric or asymmetric
distributions in a variety of beam
patterns. These luminaires are designed
for high pressure sodium, metal halide,
super metal halide or mercury lamps
permitting custom lighting design for
even the most complex or irregular
shaped areas.

Variety of light distributions.

The High Mast System is designed for
cluster mounting of up to 12 symmetric
luminaires each with overlapping light
patterns. Individual lamp outages will
simply result in a slight decrease in light
level, rather than the potentially
dangerous dark spots encountered
with conventional low mounted

lighting systems.

In addition, long and narrow and
asymmetric distributions are available to
provide optical shielding or to fit lighting
distributions to odd shaped areas.
Prismaflood floodlights may also be
used to provide even further beam
throws and pole spacings in industrial
type applications.

The precise widespread beam patterns,
multiple luminaire arrangement, plus
aiming capability eliminates the
“puddle” of light under each pole.

For photometric data see
appropriate luminaire data sheet or
photometric booklet.

Luminaire type Lamp types Wattages

Refractored 1100 series High pressure sodium 400,1000
Metal halide or mercury 1000

Cut-off 1100 series High pressure sodium 400,1000
Metal halide or mercury 400,1000

Prismaflood floodlights

High pressure sodium
Metal halide
Mercury

250, 400, 1000
400, 1000, 1500
400,1000
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Specifications.

Lowering device.

The lowering device shall be Holophane
Catalog No. LD5. It shall consist of

1) head frame; 2) luminaire ring;

3) winch assembly.

The head frame structure shall be zinc
coated steel, attached to the pole by
means of a steel slipfitter and secured
by four stainless steel setscrews. The
head frame shall encompass six 6"
nominal diameter steel cable sheaves.
They shall be made of hot rolled steel
and shall be manufactured by splitting
and spin-forming the sheave blank. The
cross-section of the spin-formed sheave
groove shall have a radius .005" to .009"
greater than half the nominal cable
diameter. The sheave shall be zinc-
electroplated per ASTM A-164 and
yellow chromate dipped for corrosion
resistance. Oil-impregnated sintered
bronze bushings shall be pressed into
the steel sheave hub and shall ride on
AlSI 304 stainless steel shafts.

The three hoisting cables shall be zinc
coated steel 7 x 19 aircraft cord of 3/16"
diameter manufactured per MIL W-1511,
and meeting Type A Federal
Specification RR-W-410a (Where lifting
loads allow and special corrosive
conditions exist, the following may be
substituted: The three hoisting cables
shall be stainless steel 7 x 19 aircraft
cord of 3/16” diameter manufactured per
MIL W-5424).

The power cord roller assembly shall
consist of twelve rollers mounted
between two cold-rolled steel plates.
The plates shall be zinc-electroplated
per ASTM A-164 and yellow chromate
dipped. The power cord shall ride on
rollers made from acetal resin meeting
the requirements of ASTM D-2133-65-T
grade 2, mounted on AlIS| 304 stainless
steel shafts. Six rollers shall be located
on a radius on either end of the plates to
support the power cord in a seven inch
bending radius. At either end of the
plates, a keeper bar shall be provided
over the power cord between the plates
to keep the cord in its track during pole
erection and during normal operation.
The head frame shall be covered with a
copper-free aluminum cover attached
with six stainless steel machine screws
and self-locking nuts.

The head frame shall also include three
latch barrels which support the
luminaire ring assembly when the
lowering device is not in operation. The
latch barrels shall be cast high strength,
copper-free aluminum. Latching shall be
accomplished by the alternate raising
and lowering of the luminaire ring

assembly by the winch and hoisting
assembly, and there shall be no moving
latch parts or springs attached to the
head frame assembly. All moving parts
of the latching mechanism shall be
attached to the luminaire ring assembly
and serviceable from the ground.

All moving parts that move in contact
with other parts except the latch barrels
shall be stainless steel to stainless steel
(AISI 304). Oil-impregnated sintered
bronze bushings shall be provided to
carry the vertical loads between moving
parts. No coil springs shall be in axial
contact with rotating latch parts. The
latching and locking of each latching
mechanism shall be signalled by retro-
reflecting indicator flags visible from the
ground. The latching mechanism shall
not be impaired by formation of ice and
shall not require adjustment after the
original installation.

The luminaire ring shall be fabricated of
6" x 2" x #7 gauge steel channel, hot dip
galvanized per ASTM A386 Class B with
the appropriate number of 2" nominal
galvanized steel pipe mounting arms.
The luminaire ring shall be wired with
ITT Royal Powerflex 90 power cord of a
suitable number of conductors and
current carrying capacity for the total
load, with a maximum voltage drop of
3% and type ST distribution cords with
insulation suitable for at least 105 C.

All electrical cords shall be attached to
the copper-free aluminum, weather-tight
wiring chamber through weather-tight
cable connections. A prewired 600 volt
terminal block shall be provided in the
weather-tight chamber. A weather-tight
twistlock power inlet shall be provided
on the chamber to allow testing of the
luminaires while in the lowered position.
“Kellams" type cord grips shall not be
used to support the main power cord.

Roller-contact, spring-loaded centering
arms shall be provided which will center
the luminaire ring while ascending and
descending the pole. The arm system
shall be capable of keeping the ring
concentric with the pole in winds up to
30 MPH. The rollers for the centering
arms shall be of a water-resistant,
non-marking material with oil-
impregnated sintered bronze bushings.
All axle shafts for arms and rollers shall
be of AISI 304 stainless steel.

Ultimate support of the luminaire ring
shall not be sacrificed by individual or
total spring failure.

Winch assembly.

The winch shall have an ultimate
strength of five times the lifted load with
the number of layers of cable with which
it will be used. The winch shall have a 30
to 1 worm gear reduction ratio and
include an integral drag brake on the
worm shaft to prevent free spooling of
the winch. The winch shall be designed
for at least intermittent power operation,
but also have hand crank capability.

The winch shall be prewound with
zinc coated steel 7 x 19 aircraft cord
manufactured per MIL W-1511 of V4"
diameter of sufficient length to
maintain at least 4 complete wraps on
the drum after the device has been
lowered to its lowest position. (If load
limits allow and special corrosive
conditions exist, the following may be
substituted: The winch shall be
prewound with stainless steel 7 x 19
aircraft cord manufactured per MIL
W-5424 of V4" diameter . . .) The drum
shall be supported at both ends and
keepers shall be provided to ensure
that uncoiled cable will rewrap

onto the drum.

Portable power unit.

The motor shall be the heavy-duty
reversing type with a stalling torque at
least twice that required to operate the
device. The motor shall drive the winch
through the torque limiter coupling to
limit the lifting force. There shall be a
back-up shear pin designed to shear at
a torque level between 25% and 50%
over the torque limiter setting. The motor
shall be controlled by a reversing switch
connected by a 20 foot remote cord.

Step-down transformer.

The portable power unit shall be
provided with a portable enclosed and
encapsulated transformer to stepdown
the voltage from volts to 120 to
operate the power unit. The transformer
shall be weather proof and easily carried
by a carrying handle. All electrical
connections from the transformer to the
power cord and from the transformer to
the power unit shall be twist-lock caps
and plugs.



Orderingdata.

Pole Pole finish Number of Number of conductors
package’ Galv-Galvanized luminaires? in main power cable?

WS-Weathering 2,3,4,5,6,

PP-Prime-painted 8,9,10, 12

I'_‘—LH'H
HMS-100-H3416-GALV-8-LD5- 3-1171 480-SYM-SS
T ;"l'_J r—r

Pole height (ft) Pole Lowering Luminaire Options
50 90 130 number device catalog and
60 100 140 See pole number? accessories
70 110 150 data sheet See below
80 120

Example: HMS package, 100’ pole with galvanized finish, lowering system, 3
conductors in main power cable, eight 1000W HPS refractored luminaires, 480 volts,
symmetrical distribution, stainless steel cables:
HMS-100-H3416-GALV-8-LD5-3-1171-480-SYM-SS

Lowering device options-and accessories.*

Cat. no. Weight
suffix Description (Ibs.)
-SS Stainless steel cables -
-FAA-120 Single aircraft warning light 8
-FAA-2-120 Double aircraft warning light 15
-FAA-2TR-120 Double aircraft warning light with transfer relamp 18
-LA Lightning arrestor

-LR Lightning rod 8
-LDP-120 Portable power unit 120
-06697 Hand crank and leveling blocks** 2

*Factory installation supervision available. (Contact your sales representative)

**Supplied with LDP.

The physical properties of Holophane HMS LDS lowering
devices represent typical average values obtained in
accordance with accepted test methods and are subject to
normal manufacturing vanations. They are supplied as a
technical service and are subject to change without notice.
Check with your local Holophane Sales Representative to
assure current information. Holophane is a division of
Manville Products Corporation.

HL-488 12-31

Warranty Refer to the Holophane
limited 1 year material warranty on this
product, which is published in the
“Terms and Conditions™ section of the
current price schedule, and is available
from your local Holophane sales
representative.

Contact your local Holophane sales
representative for application
assistance, computer-aided design and
cost studies. For information on other
products and systems, call the

Product Information Center at
303-978-4900

Footnotes:

'For poles without lowering systems,
obtain ordering information from pole
data sheet HL-677 or Holophane
representative.

2 owering ring will not accommodate 7
or 11 luminaires symmetrically.

3In addition to specifying the number of
conductors from the chart below, also
indicate on the order the voltage and
phasing requirements. If a ground wire is
required, increase the conductor
number by one.

Voltage Phasing Conductors
120 Single phase 2 wire
120/208 Three phase 4 wire
208 Single phase 2 wire
208 Three phase 3 wire
120/240 Single phase 3 wire
240/480 Single phase 3 wire
277 Single phase 2 wire
277/480 Three phase 4 wire
480 Single phase 2 wire
480 Three phase 3 wire

4For luminaire catalog numbers and
options consult appropriate luminaire
brochures: HMS 1100 series,
Prismaflood, HL-324.

Electrical characteristics

For complete electrical data, see tables
of electrical characteristics in
Holophane Ballast Handbook,
publication HL-301.

Holophane.
Leader in Light Control.

Manville

Manville Products Corporation

Manville Products Corporation, Holophane, Ken-Caryl Ranch,
Denver, CO 80217/Holophane Canada, Bramton, Ont. and
St. Hyacinthe, Que., Canada/Holophane Europe Limited,
Bond Ave., Milton Keynes MK1 1JG, England/Holophane S.A.
de C.U., Apartado Postal 75-415, Mexico 14, D.F. Mexico.

Printed in USA
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2. Poles are protected from vehicles, eliminating the knockdown
problem,

3. Pole-mounted luminaires have good light control.

However, this scheme has the following disadvantages:

1. Pole foundations must be built concurrently with the median
barrier or must be protected with expensive guard barriers.

2. 1f the poles are constructed concurrently with the median
barrier, the lighting system rehabilitation must be linked
with the construction of the median barriers. This may
require that the upgrade of the lighting be done on a
piecemeal basis.

3. Maintenance must be performed in proximity to the high speed
left lane.

The footcandle distribution for a segment of lighted mainline is

shown on Figure 4.2. The cost estimate for a typical one mile

segment of median pole-mounted cobra-head luminaires is shown on

page 11. The estimated cost is $135,000 per mile. Descriptive

literature is provided following page 1l1.

Pole-Mounted Expressway Luminaires. In order to move the lumi-

naire poles or towers completely from the roadway right or left
recovery area, expressway luminaires have been developed. De-
scriptive literature for these is shown following page 11. The
optical system in these luminaires allows them to be located as
much as 40 feet from the right hand edge of the roadway. For
this scheme, 40-foot poles with single 250-watt high-pressure
sodium luminaires on 250-foot centers would be required on each
side of the roadway. This scheme has the following advantages:
1. Shorter poles would be used, allowing existing high-reach
maintenance trucks to be utilized.
2. Poles would generally be located 30 feet to the right of the
travelled roadway providing safety for maintenance crews.
This scheme has the following disadvantages:
1. Approximately twice as many poles would be required since
each pole line lights only one direction of travelled

roadway.

10
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G NERAL ELEET RKTE COMPANY
Lighting Systems Department - Hendersonville, NC 287329

IDOT, COBRA-HEAD FIXTURES, 2-250W HPS ON SS° POLES

SPACED 250° APART, GRID=85 'XS00°
M-N-III DISTRIBUTION, CURVE S81&, MF=.8

ULy}, 62 L i issrtos S b V)
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ILLUMINATTION SUMMARY

NUMBER OF LUMINAIRES 8 NORMAL DEVIATIONS IN LUMINAIRE
HORIZONTAL GRID SFACING 50.00 INSTALLATION, LIGHTED AREA
VERTICAL GRID SPACING 8.50 GEOMETRY, ELECTRICAL SUFPPLY, LAMP
MAXIMUM GRID POINT VALUE 1.24 TOLERANCES, LUMINAIRE TOLERANCES,
MINIMUM GRID POINT VALUE .43 AND OBSTRUCTIONS WITHIN THE
AVG OF 121 GRID POINTS «70 LIGHTED SPACE MAY PRODUCE
UNIFORMITY RATIO AVG/MIN 1.61 ILLUMINATION LEVELS DIFFERENT
UNIFORMITY RATIO MAX/MIN 2.84 FROM THE ABOVE PREDICTED VALUES.
’ FIGURE 4.2
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Valmant"/

Y DS
Tapered Steel Lighting Standard

Single or twin tubular luminaire arms

SPECIFICATIONS
MATERIAL AND FABRICATION

ANCHOR BOLTS

Anchor bolts are fabricated from a commercial quality hot rolled carbon steel
bar with a minimum guaranteed yield strength of 50,000 psi. Bolts have an ‘L’
bend on one end and are galvanized a minimum length of 12 inches on the
threaded end. Four bolts (sizes as charted), each furnished with one hex nut
and flat washer, are provided per pole. Included with each anchor bolt set are
two leveling shims.

ANCHOR BASE

The anchor base is fabricated from a structural quality hot rolled carbon steel
plate with a guaranteed minimum yield strength of 36,000 psi. The base plate
telescopes the pole shaft and is circumferentially welded top and bottom. The
base is provided with slotted bolt holes to accommodate a =" variation in
the nominal bolt circle as charted.

FULL BASE COVER

The base cover is fabricated from United States standard 14 Ga. (0.0747") com-
mercial drawing quality carbon steel. It is a two-piece cover secured together
with two hex head screws. The cover conceals the entire base plate and
anchorage.

POLE SHAFT

The pole shaft is one or two section design. Each section is fabricated from
United States standard 11 Ga. (0.1196"), 10 Ga. (0.1345"), or 7 Ga. (0.1793")
coil stock. It is a weldable grade hot rolled commercial quality carbon steel
with a guaranteed minimum yield strength of 48,000 psi after fabrication. Each
section is one-piece construction with a full length longitudinal high frequency
resistance weld and is cylindrical in cross-section having a uniform taper of
approximately 0.14 inches of diameter change per foot of length.

HANDHOLE

The oval reinforced handhole has a nominal 4” x 62" inside opening and is
circumferentially welded in the pole shaft. Included are two tabs for mounting
a steel cover with hex head attachment screws. A nut holder is welded to the
vertical side of the handhole and includes a 1/2”-13UNC hex head bolt and nut
for grounding. The handhole is located at 1'-6" above the base and 90° clock-
wise with respect to the luminaire arm when viewed from the top of pole.

Valmont Industries « Valley, Nebraska 68064

DS66-1-75-1
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off-highway
luminaire
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Optimum visibility
for drivers.

Improved highway
safety.

Effective security
lighting.
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Expressway —

A versatile luminaire
for high pressure
sodium and metal
halide lamps.

When light poles are located alongside a
highway and no protective barriers are
required, the American Association of
State Highway & Transportation Officials
(AASHTO) recommends that poles be
placed outside the continuous clear
roadside recovery area, a zone which
may extend from 20’ to 40’ back from
the travelled way.

Because of the limitations of
conventional lighting equipment and
where practical considerations make
deep setback impossible, AASHTO
allows poles as close as 12’ to 15". In this
case the pole must be equipped with a
suitable impact attenuation feature.
Guardrails may be used, but are

not encouraged solely to prevent

pole collisions.

Thus the designer of highway lighting
systems is faced with the difficult
problem of achieving good and safe
lighting at an economical cost.

T2 ¥ 2 -zhape Sxzrassway solution.
This unique lighting system provides
safe pole setback up to 40" with

none of the compromises inherent in
conventional systems; offers an
important and dramatic improvement in
highway lighting; and does the job at a
lower cost. Expressway features all of
the following advantages:

z-» - csmical Since luminaires can
mount directly on standard tenon top
poles, no costly, extra-strength poles or
long mounting arms are required. Also,
Expressway luminaires provide a
spacing ratio of 7:1 as compared with the
more usual 5:1 for conventional
luminaires of the same wattage, while
providing 3:1 average to minimum
uniformity. This reduces the number
of poles and luminaires normally
required with conventional systems
by nearly 30%.

2. Allwork
can be performed from a standard
bucket truck parked off the roadway.
There are also fewer luminaires to
service, so the system provides
continuing savings in energy and
operating costs.

Azsthziically pleasing. Expressway
luminaires have a clean, modern
appearance. The closest units are
completely out of the driver's normal field
of vision. More distant luminaires

are at the far corner of the motorist's
viewing range.

Better highway lighting. Expressway
gives the driver an expanded field of
view. This experience is more like the
open feeling of daylight driving than the
closed-in feeling created by conventional
lighting.

The entire area, from the base of the
pole to the median strip, is lighted. This
improvement in overall illuminance
increases the motorist's visual
performance.

The luminaire minimizes the problem of
eye adaptation required to compensate
for the difference between roadway
illuminance and lighting in surrounding
areas.

In addition, the Expressway luminaire
gives the motorist fuller peripheral vision,
thus allowing the driver to better assess
dynamic driving situations at any given
moment.

All of these factors, along with greatly
reduced glare potential combine to
minimize motorist stress and create a
safer, more relaxed nighttime driving
experience.

F'2xble & adaptable. Expressway
luminaires feature a vertical adjustment
of = 45° from normal 45° position. This
allows application in areas with short
setback by either depressing the angle
of the unitto lightthe near side lanes or
raising the angle to light the opposite
lanes in a crossing pattern from units
opposite each other or in a staggered
configuration.

The adjustment feature also allows
elevation to cover wide toll plaza areas,
changeover or merge lanes most
effectively.

An off-highway
lighting unit for
traffic safety.

Expressway eliminates the problem of
light spill-over into adjacent residential
neighborhoods. The luminaires are
aimed to light only the driving
environment, the roadway and
immediate surrounding areas. Less than
7% of the lamp output is directed in back
of the luminaire when mounted in its
normal 45° tilt.

Cheica 3i 'amps. Integrally ballasted
Expressway is designed for a wide range
of lamp types and wattages. By selecting
from 250W to 1000W size, the
appropriate light level can be provided.

Performance ‘o meet AASATO
requiraments. AASHTO
recommendations call for light levels of
0.6 fc. maintained or more with a 3:1 or
4:1 average to minimum uniformity ratio
on the roadway. With conventional
luminaires, it is often difficult or
uneconomical to balance these
parameters. For example, a uniformity of
3:1 to 4:1 average to minimum may not
be obtainable with a given luminaire
spaced to provide 0.6 fc. In this case,
poles would have to be spaced closer
together to satisfy the uniformity criteria.
As aresult, illumination levels as well as
equipment, installation and operating
costs increase, and maintenance
becomes more time consuming and
expensive.

The Expressway luminaire, on the other
hand, was designed specifically to meet
AASHTO recommendations.

The luminaire provides balanced
performance with optimum utilization of
available light energy with wide pole
spacing and setbacks of up to 40’ from
the highway.



A security luminaire
for industrial locations
and correctional
facilities.

Security is of major importance today
around industrial facilities, power
generating plants, processing and
outdoor storage areas, and areas
containing valuable commodities. The
object is to keep people out.

Prisons and correctional facilities need
adequate lighting in order to detect
prisoners attempting escape. The object
is to keep people in.

Expressway luminaires offer an ideal
solution to these problems by providing a
band of light which can be directed
toward or away from the area to be
protected. In industrial areas the light
may be directed outward so that

guards may see intruders before they
reach the area. In prison application,
light is directed toward the facility so that
guards may detect escape attempts.

The combination of fixture tilt and optical
design enhance the vertical levels of
illumination for better intruder
identification.

Efficient performance of the luminaire as
well as the use of economical, long-life
lamps also contribute to low operating
costs for protection and production.
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Horizontal
isofootcandle
curves for fast
computations.
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To convertisofootcandle curve values
for mounting heights other than 40 feet
use the following muliplying factors:

Mounting height (feet) Factor
30 1.78
35 1.31
40 1.00
45 79
50 .64
55 .53
60 44
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Engineered
lighting for wider
pole spacings.
EXPS400MH12GR
Tilted 45
400W Clear MH*

HOUSE SIDE | STREET SICE
_ 8 80
§’ 7 70
-.g 6 —1> 60
é 5 . 50
2 £ ;
2 3 i
g 3 ‘ 30
g 2 " 20
_'é_ 1 + 10
o . S

02 1 V] 1 2 3 4 5 6 70
Ratio = Distance Across Mounting Height

EXPSC10MH12GR
Tilted 30°
1000W Clear MH*

HOUSE SIDE | STREET SIDE
_ 8 80
i‘%’ 7 70
£ 60
3 -

5 50
£ s 8
g’ 7
g 3 [ 30
g 2 / 20
é = } 10
E 0 ) 0
2 1 0 1 2 3 4 5 6 T

Ratio = Distance Across Mounting Height

Holophane 06387
Wall Bracket

i 21 |

Face View of Base

(sanng payseq) UOREZINN JO JUBIDIHBOD

(samn payseq) uonezijin Jo JusIdI80)



m DN EERRDER R D DEE PN

Ordering data

How to construct a catalog number for Expressway

EXAMPLE: EXPS — 400HP — 12 — GR — -R
1 2 3 4 5
Step Catalogno. Descripton
1. Luminaire EXPS Expressway
2. Source and wattages  “250 HP 250W high pressure sodium
*400 HP 400W high pressure sodium
*C10HP 1000W high pressure sodium
*400 MH 400W metal halide
*C10 MH 1000W metal halide
3. Voltage b 120 volt
20 208 volt
24 240 volt
27 277 volt
48 480 volt
‘MT Multi-voltage for 120 through 277 volts,
available with wattages indicated * above
4. Color GR Grey housing
5. Options =R NEMA photocontrol receptacle
Options
Catalog
number Description
-R Photocontrol receptacle
Accessories (order separately)
06387 Single wall bracket, prime paint, must use with one EXPSPA2
06469 Single bracket for wood pole, prime paint, must use with one EXPSPA2
06469-GAL  Single bracket for wood pole, galvanized, must use with one EXPSPA2
06517 Double bracket for wood pole, prime paint, must use with two EXPSPA2

06517-GAL  Double bracket for wood pole, galvanized, must use with two EXPSPA2
EXPSPA2 Mounting adapter for 2" tenon, galvanized
EXPSPA3 Mounting adapter for 3" tenon, galvanized

Expressway lighting package.

Pole Pole base Number of
S__RT Steel, round tapered type luminaires
A__RT Aluminum, round anchor base 1,2
tapered V_E——J |
; -
SPRT30J/1/ EXPS400HP12GR-R
,.;:J —t:_.__l—| — i
Pole finish Pole Luminaire
L-Satin finish, aluminum only height ft. catalog no.
P-Prime painted, steel only Aluminum 30, 35, 39
G-Galvanized, steel only Steel 30, 35, 39, 45, 50, 55, 60 See above

——

32"
(at 45° position)

10

(1) Twin, trigger-action door latches

for quick, easy access to all internal
components. (2) Built-in sights for quick,
sure optical alignment of main beam.

(3) Lamp socket permanently attached to
reflector to assure proper positioning.

(4) Rugged cast aluminum housing with
baked enamel finish. (5) NEMA photocell
receptacle available. (6) Ballasts—
250W, 400W & 1000W high pressure
sodium, 400W & 1000W metal halide.

(7) Support yoke. (8) Borosilicate
prismatic glass refractor setin cast
aluminum door frame. (9) Gasketed for
weather tight operation. (10) Weather
tight wiring box with flexible ballast cord
and connections.
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Performance
specification

The luminaire shall be Holophane
catalognumber __ foruse with
a_____watt ____ lamp. It shall operate
the lamp in all types of outdoor
environments when mounted on poles,
parapets, walls, and brackets. It shall
consist of a cast aluminum housing,
built-in ballast, and pressed borosilicate
glass refractor enclosed in a cast
aluminum door frame.

The cast aluminum housing shall provide
aweather resistant environment for all
components when operating up to 1000
watt high pressure sodium or metal
halide lamps. A galvanized steel yoke
shall support the housing assembly and
shall allow the luminaire to be aimed
from 0° to 90° above nadir by loosening
two stainless steel bolts and lock
washers. Twin, trigger action door
latches shall allow quick easy access to
all internal components. The luminaire
shall be vibration tested under normal

operating conditions and shall pass a
2.25 g, 100,000 cycle test without
mechanical failure of any parts. All
components shall be of non-corrosive
material or have positive corrosion
protection.

Ballast: The copper wound ballast shall
operate the wattlampat __
volts with the following operating
characteristics: starting current less

than operating current; primary lamp
extinguishing voltage, volts;
operating line current, amps; input
wattage, volts; and have its power
factor over 90%. It shall operate at a
minimum ambient starting temperatures
of — ___°Fand shall provide lamp wattage
regulationof =___ % for line voltage of

+ __ %. Allballast components shall be
mounted to a single plate which shall be
completely removable as a unitized
assembly for maintenance without
removing the luminaire from the pole. All

Mounting arrangement:

Support yoke, wiring box and optional
mounting adapter.

N % ks . ~
{1 4

Manville

Holophane Division

Holophane. Ken Caryl Ranch. P.O. Box 5108. Denver. CO
80217 Holophane Canada Brampton Ont. and St. Hyacinthe,

Que . Canada Holophane Europe Limited. Bond Ave., Milton
Keynes MK11JG. Englana Holophane S A de C.V. Apartado

Postal 75-415. Mexico 14. D F Mexico

HL-51 2-85

EXPSPA2 or 3 pole mounting adapter.

ballast components shall be factory
tested and pre-wired. A weather resistant
flexible cord shall connect the ballast
assembly to the yoke mounted wiring box.

Optical assembly: The optical train
shall consist of a prismatic pressed
borosilicate glass refractor with smooth
outer surface and a formed Alzak
aluminum reflector. It shall produce an
IES Type I, lll or IV (depending on

lamp type) medium non-cutoff distribution
based on a % mounting height off set
reference line. The nickel plated, lamp
grip, porcelain enclosed, pulse rated
socket shall prevent undue lamp vibration
and backout. A NEMA photocontrol
receptacle shall be available.

'Electrical characteristics: For

complete electrical data, see tables of
electrical characteristics in Holophane
Ballast Handbook, publication HL-301.

Warranty: Refer to the Holophane
limited 1 year material warranty on this
product, which is published in the “Terms
and Conditions” section of the current
price schedule, and is available from
your local Holophane sales repre-
sentative.

The physical properties of the
Holophane Expressway luminaires
represent typical average values
obtained in accordance with accepted
test methods and are subject to normal
manufacturing variations. They are
supplied as a technical service and are
subject to change without notice. Check
your local Holophane sales represen-
tative to assure current information.

Contact your local Holophane sales
representative for application assis-
tance, computer-aided design and cost
studies, and sample units for trial
installation. For information on other
products and systems, call the Product
Information Center at 303-978-4900.

Printed in USA
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2. Light control is not as good as with the cobra-head
luminaires, producing more glare in some directionms.

3. With the increased setback distance, winter maintenance may
be difficult if large amounts of snow have accumulated in
the road ditches.

4, In some areas it will not be practical or possible to locate
the poles as far as 30 feet from the roadway.

The footcandle distribution for a segment of lighted main-
line 1s shown on Figure 4.3. The cost estimate for a typical
one-mile segment of expressway lighting is shown on page 13.
The estimated cost is $200,000 per mile. If this scheme is
used, the lighting for interchange entrances, exits, and side-
road terminals would be provided with expressway luminaires

also.

12
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EXPRESSWAY LIGHTS
(Holophane 250 W, 45° Tilt)
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RECOMMENDED LIGHTING SCHEME - EXPRESSWAY LIGHTS

A.

Advantages. Each of the lighting schemes can be designed to

correct the initial problems of lighting coverage, pole knock-

downs, and electrical system reliability. However, the express-

way lights offer two significant advantages over the lighting

installed in the median.

1. Maintenance can be performed in a relatively safe area of
the roadway corridor.

2. The lighting rehabilitation can be programmed and con-
structed separate from projects to add left traffic lanes
and median barriers.

Implementation. In order to implement this scheme the following

would be required:

1. Existing lighting poles, mast arms, and fixtures would be
removed to be used by Iowa DOT for other projects.

2, Existing concrete pole bases would be removed to below
grade.

3. Existing direct buried lighting branch circuit cables would
be abandoned in-place.

4, Existing controllers would be re-used, if in good
condition.

5. New pole foundations, poles, and expressway luminaires would
be installed.

6. New cable-in-conduit branch lighting circuits would be
installed.

14
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PROJECT DEVELOPMENT

In order to implement the renovation of the roadway lighting
system in the I-235 corridor a series of projects is proposed. The
projects and their recommended order of priority are as follows:

A. Electrical System Rehabilitation. During the field survey it

was noted that some of the controllers were in need of immediate
repair. Lighting circuits in some areas needed replacement of
individual segments between poles. There were also some poles
which had been knocked down and removed. To the extent that
this work has not already been accomplished by maintenance, a
project should be developed to make these initial changes. Gen-
erally, the existing system will be repaired to bring it into
conformance with the design shown on the record drawings. The
detailed cost estimate is shown on page 16. The estimated cost
of this project is $235,000. The scope of these changes is
shown on sheets 2 through 20 of Appendix B.

B. West I-235 Expressway Lights. For the segment of I-235 west
from 42nd Street in Des Moines to the west I-235/I-35/I-80

interchange, the mainline lighting was removed, but the inter-
change entrance ramp, exit ramp, and side road terminal lighting
have been left in-place. All of these will be replaced with new
expressway luminaires, poles, foundations, and underground
cable-in conduit. Additional controllers will be provided where
they are needed. The detailed cost estimate is shown on

page 20. The estimated cost of this project is $1,505,000. The
scope of these changes is shown on sheets 2 through 6 of Appen-
dix B.

The cost estimate for this work shows an aggregate cost of
approximately $5,000 per expressway light including pole, lumi-
naire, foundation, conduit, and cable. This cost can generally
be applied to the expressway lighting on I-235. The estimated
costs for the segments of this work are as follows:

1. West I-235/I-35/I-80 Interchange to 35th Street in West Des

Moines: $270,000.

15
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35th Street West Des Moines to Rancho Grande: $500,000.
Rancho Grande to 63rd Street: $335,000.

63rd Street to 56th Street: $200,000.

. 56th Street to 42nd Street: $200,000.

wm &~ W N

If new poles with cobra-head luminaires were installed for
mainline lighting in the areas where poles have previously been
removed, the cost of this work would be $808,000. For this work
poles with 250-watt high pressure sodium luminaires at 50-foot
mounting height would be installed with 225- to 250-foot spac-

ing.
East I-235 Expressway Lights. For the segment of I-235 east

from 42nd Street to the Euclid Avenue interchange, the existing
lighting will be replaced. New expressway luminaires, poles,
foundations, and underground cable-in-conduit will be installed.
The detailed cost estimate is shown on page 21. The estimated
cost of this project is $3,525,000. The scope of these changes
is shown on sheets 6 through 17 of Appendix B.

The estimated costs for the segments of this work are as
follows:
1. 42nd Street to 35th Street: $360,000.
2. 35th Street to Cottage Grove: $275,000.
3. Cottage Grove to Keo Way: $450,000.
4, Keo Way to 2nd Avenue: $600,000.
5. 2nd Avenue to East l4th Street: $470,000.
6. East l4th Street to Easton Boulevard: $550,000.
7. Easton Boulevard to Guthrie Avenue: $350,000.
8. Guthrie Avenue to Euclid Avenue: $470,000.
Euclid Avenue to I-235/I-35/I-80 Interchange Expressway Lights.

No lighting is presently provided on this segment of roadway.
New expressway luminaires, poles, foundations, controllers,
electric services, and underground cable-in-conduit will be
provided in this project. The detalled cost estimate is shown
on page 22. The estimated cost of this project is $225,000.
The scope of this work is shown on sheets 17 and 18 of Appen-
dix B.

17
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If new poles with corba-head luminaires were Iinstalled for
mainline lighting the cost of this work would be $230,000. For
this work poles with 250 watts high pressure sodium luminaires
at 50 foot mounting height would be installed with 225- to 250-
foot spacing.

East I-235/I-35/I-80 Interchange Tower Lighting. Presently,

this interchange is lighted with pole-mounted cobra-head lumi-
naires. This project would replace this system with lighting
towers. The detailed cost estimate is shown on page 23. The
estimated cost of this project is $1,570,000. The scope of
this work is shown on sheets 18, 19, and 20 of Appendix B.

Although the lighting controllers are being replaced in the
I-235 rehabilitation project, underground wiring is not being
repaired at this time. However, the DOT maintenance group has
identified that it is deteriorating and repair work will be re-
quired soon. The north segment of the interchange lighting was
installed in 1967 and the south segment in 1973.

Lamp replacement is accomplished on a four-year cycle. Re-
placement of the poles with towers should be programmed for the
end of the next lamp cycle in four years. The new controllers
can be used with the towers.

Priority of Projects. In order to implement this upgrade, the

work has been organized into an appropriate sequence of proj-
ects. These projects can be designed and constructed as funding
allows. The projects with their estimated costs are listed by
order of priority.

1. Electrical System Rehabilitation ($235,000). This project

should be attempted first in order to upgrade the present
lighting system as much as practical to the as-built condi-
tion.

2. West I-235 Expressway Lights ($1,505,000). This project

would replace the interchange lighting west of 42nd Street
in Des Moines with expressway lights. Expressway lights
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would also be installed for mainline lighting from 42nd

Street west to the I-80 interchange. The cost estimates in

this report show an aggregate cost approximately $5,000 per

expressway light, including pole, luminaire, foundation,

conduit, and cable. This cost can generally be applied to

the expressway lighting on I-235. The estimated cost for

the segments of this work are as follows:

a. West I-235/1-35/1-80 Interchange to 35th Street in West
Des Moines: $270,000.

b. 35th Street West Des Moines to Rancho Grande: $500,000.

c. Rancho Grande to 63rd Street: $335,000.

d. 63rd Street to 56th Street: $200,000.

e. 56th Street to 42nd Street: $200,000.

East I-235 Expressway Lights ($3,525,000). This project

would replace the mainline and interchange lighting from
42nd Street to the Euclid Avenue interchange, including the
lighting in the Central Business District.

The cost estimates for individual segments of this work
are as follows:
a. 42nd Street to 35th Street: $360,000.
b. 35th Street to Cottage Grove: $275,000.
c. Cottage Grove to Keo Way: $450,000.
d. Keo Way to 2nd Avenue: $600,000.

2nd Avenue to East 14th Street: $470,000.

East l4th Street to Eastbn Boulevard: $550,000.
g. Easton Boulevard to Guthrie Avenue: $350,000.
h. Guthrie Avenue to Euclid Avenue: $470,000.
Euclid Avenue to 1-235/I-35/I-80 Interchange Expressway
Lights ($225,000). This project would provide new lighting

in an area which is not lighted now.
East I-235/I-35/I-80 Interchange Tower Lighting

($1,570,000) . This project would replace the mercury vapor

pole-mounted lights with towers and high pressure sodium
lights.
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A.

SUMMARY

Present Lighting System Problems. The present lighting system

for the I-235 corridor utilizes high pressure sodium cobra-head
luminaires in a 1983 upgrade from the original mercury vapor
system. Low luminaire mounting heights, close pole spacing and
short setback distances result in a system which is vulnerable
to frequent pole knockdown from vehicle collision.

The areas of the corridor which are continuously lighted are
generally adequately lighted, but will be deficient if an addi-
tional third left lane is constructed. On the west I-235 seg-
ment for which continuous lighting was removed, the increased
travel due to development in this area requires the upgrade to
continuous lighting.

The present electrical system uses direct buried branch
circuit conductors that were installed in the original construc-
tion. It appears that these have been spliced and rerouted for
various reasons, causing inconsistencies in the circuit loading.
However, voltage drop does not appear to be a problem.

Lighting System Alternatives. In this study the following

lighting schemes were considered as a replacement to the present

design of cobra-head luminaires located close to the right

travelled lane:

1. Median towers in-line with median barrier.

2. Median poles using cobra-head luminaires in-line with median
barrier.

3.  Pole-mounted expressway luminaires with increased setback
distance from right side of roadway.

Recommended Lighting Scheme - Expressway Lights. Expressway

lights located at nominal 30-foot setback from the right travel-
led lane have the advantage of decreasing pole knockdowns, while
allowing maintenance to be performed in relative safety. For

this scheme the rehabilitation can be accomplished independently

of the construction of additional lanes in the median.
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D.

Priority of Projects. In order to implement this upgrade, five

projects are proposed. The projects with their estimated costs

are as follows:

1.

Electrical System Rehabilitation. This project would up-

grade the system to adequate operation without changing the
lighting system. The estimated cost of this project is
$235,000.

West I-235 Lighting. This work would replace the continuous

lighting which was removed earlier with expressway lights.
The estimated cost of this project is $1,505,000.
East I-235 Lighting. This project replaces the lighting in

Des Moines with expressway lights. The estimated cost of
this project 1is $3,525,000.
Euclid Avenue to East I-235/I-35/1-80 Interchange Lighting.

This work provides continuous lighting from Euclid Avenue
north to the East I-80 Interchange. The estimated cost of
this project is $225,000.

East I-235/1I-35/1-80 Interchange Tower Lighting. This proj- -

ect replaces the pole-mounted lights at this interchange
with towers using high-pressure sodium luminaires. The

estimated cost of this project is $1,570,000.
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. / Llos 27 1244 148 247.48 229 (2.8 @ 235
Iz -
z- NBIZ I~ 112.4 1146 22¢&
Me 06 o -
. t mesble 3 L30] Lz 1208 1ZL] 245
, 2.75
# Eutt _4_ (404 2.7 124.3 12431 247248 1229 /Yo 244
F. CIRCUIT INSULATIION TEST WITH 500 VOLTS MEGGER:
CKT. MEGOHMS MEGOHMS
NO. L1-G: L2-G: COMMENTS

e
s e s

P4t b S paer P Y, AR Wy Ay L e e Y et - A . @ T ]

===

e 31

t E L S 2t 3 3 33 33+ + + + + F F 33



T ]

ELECTRICAL FIELD DATA

i

e+ 4 2 it - - - > - 3 3+ - + + + + + + ¢ & &+

A. CONTROL STATION DESIGNATION: _ K _____ DATE: _38-/9-8& _____
B. CONDITION OF CONTROL STATION:
(E) XCELLENT CONDITION
(G)00OD CONDITION
(P)OOR CONDITION, BUT OPERABLE
(N) ON-OPERABLE CONDITION
CONTACTORS: &
C. BREAKERS: =
PHOTOCONTROL : -~
ga A M ENCLOSURE: - £S5
COMMENTS:
46 % - -
/1223 122 7 24s ®iq
C. VOLTAGE AT FULL LOAD: L1-G: (22 _ L2-G: _12Z L1-L2: Z 34 Smprey
D. AMPERES AT FULL LOAD: L1: 8. L _28 _
E. VOLTAGE DROP AND LOAD AMFPERES:
CKT. END CIRCUIT --SUPPLY VOLTAGE--- —-—-——END VOLTAGE———-
NO. POLE AMPERES L1-6 L2-G Li-L2 Li-6 L2-6 L1-L2
)75
[ KN /75 u2. Uz 23t l2I& a8 235
L -
Z— Kze . d o AR | ;- & z3¢_ 68 127 23
F. CIRCUIT INSULATIION TEST WITH S00 VOLTS MEGGER:
CKT. MEGOHMS MEGOHMS
NO. L1-G: L2-G: COMMENTS

= ====




ELECTRICAL FIELD DATA :
I

A. ' CONTROL STATION DESIGNATION: o/ DATE: &-/%-8L

Posa?

B. CONDITION OF CONTROL STATION:

(E) XCELLENT CONDITION

(G)OOD CONDITION

(P)OOR CONDITION, BUT OPERABLE
(N) ON-OFERABLE CONDITION

CONTACTORS: £ Smie e
C. BREAKERS: = 3 ot i e
PHOTOCONTROL : =

ENCLOSURE: N - S5,

COMMENTS:

N
o

»
2

&7 o

0 49 C. VOLTAGE AT FULL LOAD: L1-G: /24 _ L2-G: 126 L1-L2: 240 Swpre

N
U"

D. AMPERES AT FULL LOAD: L1: Jt.5 L2

E. VOLTAGE DROP AND LOAD AMPERES:

CKT.  END CIRCUIT -—-SUPPLY VOLTABE--- --——END VOLTAGE-——-—

NO. POLE AMPERES L1-6 L2~ LWL1-L2 Li1-6 L2~ Li-L2
3.5

t Jlos 3.5 1z3.e 245 2¥3
1)

e 1! (22 g 28

F. CIRCUIT INSULATIION TEST WITH SO0 VOLTS MEGGER:

CKT. MEGOHMS - MEGOHMS
NO. L1-G: L2-G: COMMENTS
=== == ===== - P e 4 2

Gl I N m Iy ium i mmm i EE W
S’



ELECTRICAL FIELD DATA

[}

I

aErSssasEasToSaISESREEEnEEEmEET === == === ============ iomc====
l \ A. CONTROL STATION DESIGNATION: ___ G DATE: _ #-/9-86._ . .
2
l B. CONDITION OF CONTROL STATION: S LTI
(E) XCELLENT CONDITION ‘
(G)0OD CONDITION i T (R
(P)OOR CONDITION, BUT OPERABLE o/
(N) ON-OPERABLE CONDITION
. CONTACTORS: (=] Furhace
C. BREAKERS: G UnKnown fr ¥
l PHOTOCONTROL : £
m ENCLOSURE: -J.---.Qegc__é‘ipﬁﬁ._ztsd_:,uﬁnfsﬁ
sv ]
. 100 A mCOMMENTS: Loz A A0 L3¢ _<oale/
Lo _Me Avd _on _Fop serviie
ertorwirat.
' |'yl 3] L
P24 5b
: B/
l C. VOLTAGE AT FULL LOAD: L1-G: _J28 L2-G: _/Z8_  Li-L2: _Z#6. ,.~.Z,,.,
_~ D.  AMPERES AT FULL LOAD: L1: _Z8 _ L=2: _28_
l ) E. VOLTAGE DROP AND LOAD AMPERES:
PR LKT. END CIRCUIT --SUPPLY VOLTAGE--- -—-——END VOLTAGE————
. : NO. POLE AMPERES L1-6 L2-6 Li1-L2 L1-6 L2-6 Li1-L2
3.5
. : %))J__L_ Glps 15 122 _jzz- _2#3 1225 1221 . _141.
Y 5 f
2 G20 SRS | 21y 122l 245
/.
. »° 2 qat s [ K 29 1126 _zso
P 8
L ¥ g8 o ( f [ l84 " Iteo 239
v F. CIRCUIT INSULATIION TEST WITH 500 VOLTS MEGGER:
EKT. MEGOHMS MEGOHMS |
l NO. L1-G: L2-G: COMMENTS

- h v i L 3
" o
E 2t R S S it Pt e -



ELECTRICAL FIELD DATA

‘.
!

s - == mImIm == == e 3

A. CONTROL STATION DESIGNATION: ___J- DATE: Z-/7-8¢

it

B. CONDITION OF CONTROL STATION:

(E) XCELLENT CONDITION

(G)OOD CONDITION

(P)OOR CONDITION, BUT OPERABLE
(N) ON-OFPERABLE CONDITION

CONTACTORS: £

C. BREAKERS: il

PHOTOCONTROL : E _
ENCLOSURE : = %

COMMENTS o

VOLTAGE AT FULL LOAD: L1-G: /36 _ L2-G: J3&0_ L1-L2: 248  ™rs,

P

AMPERES AT FULL LOAD: L1: Qs L2: 3o. 5

P

=
N
2

E. VOLTAGE DROP AND LOAD AMPERES:

AE CKT. END  CIRCUIT --SUPPLY VOLTABE-—- --——END VOLTAGE--—-

o 4040 40 NO. POLE AMPERES L1-6 L2-6 L1-L2 L1-6 L2-6 L1-L2
q0
o ¥ #o ¥ 5
/ £)06 5 12§ 125, 246 _ 1222 /230 247
=
— FZ(] lo j ( J )23.4 123.) 24.3
2
- gt | F3/o0 BT L el 120.9 1202 243
: |
fa W £¢/0 2 1 ) 20T 120 Z3z_

F. CIRCUIT INSULATIION TEST WITH SO0 VOLTS MEGGER:

CKT. MEGOHMS MEGOHMS
NO. L1-G: L2-G: COMMENTS

(Y
|
|
|
|
|
|
|

]
- Ll \ . T . Tawy f med - Pidye g A e PR ann - "o
s iy e — ——— >~ ° ——— — — —— X ‘~
. i - 8
o '3

: 3 !
ZEEmImsromas TIEs == ==== === s s e N SRS m ey




. ELECTRICAL FIELD DATA '
{
SsSssasoosESmmmmsSESmEmEnE=Es = e mrm o mrmm mm s
l N A. CONTROL STATION DESIGNATION: ___&_ DATE: _3-~19-9¢
B. CONDITION OF CONTROL STATION: . f =
. (E) XCELLENT CONDITION '
(G)00D CONDITION 4 e
(P)OOR CONDITION, BUT OPERABLE s
l (N) ON-OFPERABLE CONDITION
CONTACTORS: & s
. C. BREAKERS: =
l ' PHOTOCONTROL : =
rs2A M ENCLOSURE : & sS. e
. COMMENTS:
|3]z|! M kS
' p 1o 40 10 .
72276 S397/8
12a7 ' 257 Ss‘.‘zrso\
l C. VOLTAGE AT FULL LOAD: L1-G: |24 _ L2-G: |24 _ Li-L2: Z43-
~ D. AMPERES AT FULL LOAD: L1i: _Z24 L2: _24
. ) E. VOLTAGE DROP AND LOAD AMPERES:
CKT. END CIRCUIT --SUPPLY VOLTAGE--- --——END VOLTAGE—-——-—
l NO. POLE AMPERES L1-6 L2-6 L1-L2 L1-6 L2-6 L1-L2
% 2]
. ) ciog 7 | 2D 120 240 .1 1186 238
5,7% i
Z Ezon 57? ] \ et _1geL 236
57 w ]
0 7 3 E3n g . U7 38 237
o5 ]
-4 E404 - - ) [ 1194 118.4 241 _
. F. CIRCUIT INSULATIION TEST WITH S00 VOLTS MEGGER:
CXT, MEGOHMS MEGOHMS
. NO. L1-Gs L2-G: COMMENTS
AR e



ELECTRICAL FIELD DATA

A. CONTROL STATION DESIGNATION: 2 DATE: 8-l3-8¢

-
i

B. CONDITION OF CONTROL STATION: ~2
rz 7

(G)OOD CONDITION

(E) XCELLENT CONDITION z
(P)OOR CONDITION, BUT OPERABLE . .

(N) ON-OPERABLE CONDITION e
CONTACTORS: £ -
C. BREAKERS: — %
PHOTOCONTROL: e -
ENCLOSURE : & o M
Joo A M COMMENTS:

&
&

1
by
3&»

C. VOLTAGE AT FULL LDAD: L1-G: %V L2-G: 2%z L1-L2: _Z4¢

D. AMPERES AT FULL LOAD: L1: 28 L2: 2 _

E. VOLTAGE DROP AND LOAD AMFPERES:

CKT. END CIRCUIT --SUPPLY VOLTAGE-—-- --——-END VOLTAGE———-—

NO. POLE AMPERES L1-G L2-G Li-L2 Li1I-6 L2-6 L1i-L2
3

< Lo plo3 2. 2.9 14,3 §Ak - 232  1iile 247 -
/1

[ P9 L JLLt  12F 2% jzal o 2%
7

5 036 13,5, /22 [2i% 23+ g5 JE2ml 2EB

F. CIRCUIT INSULATIION TEST WITH SO0 VOLTS MEGGER:

CKT. MEGOHMS MEGOHMS
NO. L1-G: L2-G: COMMENTS

8 W

’ Nt



. ELECTRICAL FIELD DATA
. ) A. CONTROL STATION DESIGNATION: _ & _____ DATE: &-/5-al._
‘ 8- (0 -6¢
B. CONDITION OF CONTROL STATION:
lz.,, (E) XCELLENT CONDITION
(G)00D CONDITION
(P)OOR CONDITION, BUT OPERABLE
(N) ON-OPERABLE CONDITION
. CONTACTORS: (= L
C. BREAKERS: =
. PHOTOCONTROL : g L
ENCLOSURE: & 25 o
A M
. 150 COMMENTS: S e
i S -
“gEnen =
(A R xS TTTrz3 746
. C. VOLTAGE AT FULL LOAD: L1-G: [Z.7 L2-G: [Zl9_ Li-L2: Z¥3
D. AMPERES AT FULL LOAD: L1: S L2: "-1-N
. ) E. VOLTAGE DROP AND LDAD AMPERES:
CKT. END CIRCUIT --SUPPLY VOLTAGE--- =————END VOLTAGE—-——-—
. NO. POLE AMPERES L1-6 L2-6 L1-L2 L1-6 L2-68 Li1-L2"
z%
M | 1 RRp3 26 2Ly B 244 1015 w081 2/6_
| Z. C29 2. 1222 122t 246 1.5 202 232
2.5
B & 2 ce _ig 203 213 242
P
i N x )
- + o 1k lnes 1lse 233
. F. CIRCUIT INSULATIION TEST WITH SO0 VOLTS MEGGER:
CKT. MEGOHMS MEGOHMS
. NO. L1-G: L2-G: COMMENTS




ELECTRICAL FIELD DATA

i
v

3 A. CONTROL STATION DESIGNATION: __jZJ:_fS DATE: B-y5"—86 ___
B. CONDITION OF CONTROL STATION:
e e S
(E) XCELLENT CONDITION /
(G)00D CONDITION > | g
(P)OOR CONDITION, BUT OPERABLE R T
(N) ON-OPERABLE CONDITION
CONTACTORS: & =
C. BREAKERS: £
PHOTOCONTROL : I3 L
ENCLOSURE : £ 55, = e
oo & M =3 -
COMMENTS: maia._geﬁﬁel_eﬁu;s‘fﬁﬁ._m_'*Z&aLm.dés_ﬂz whled,

w r

C. VOLTAGE AT FULL LOAD: L1-G: /19,8 L2-G: /%7 Li-L2: 232

D. AMPERES AT FULL LOAD: ~ L1i: /7.___ *L2: /
E. VOLTAGE DROP AND LOAD AMPERES:

.CIRCUIT --SUPPLY VOLTAGE-—— -—-———END VOLTAGE—--—-

CKT. END
NO. POLE AMPERES L1-6 L2-6 L1-L2 L1-6 L2-6 L1-L2
4#"2?$" 4
e __ RRlpz7 ___ % _ 1198 N2 239 137 186 239
ewT L WORYW o
<o OVYV Z 4 ‘ ]
3
> ke /3 ! l ez 155 233
' ..

F. CIRCUIT INSULATITON TEST WITH S00 VOLTS MEGGER:

CKT.
NO.

N

MEGOHMS
L1-G:

1 3+ + 3+ 2 ¢+ + £ 3+ 2 2+ 2t 3+ 3+t £33 1

MEGOHMS
L2-G: g COMMENTS

EE S S i+



ELECTRICAL FIELD DATA .

A. CONTROL STATION DESIGNATION: <G DATE: &-/S-s¢

e

B. CONDITION OF CONTROL STATION:

(E) XCELLENT CONDITION

(G)OOD CONDITION

(P)OOR CONDITION, BUT OPERABLE
(N) ON-OPERABLE CONDITION

CONTACTORS: £

C. BREAKERS:

£
PHOTOCONTROL : 2
.

ENCLOSURE: S8

(004 M

COMMENTS:

[+{2] 1) - £
4o 4o 4o -

C. VOLTAGE AT FULL LOAD: L1-G: _)ZJ_ _ L2-G: Jtl_ _ L1-L2: 24 _

D. AMPERES AT FULL LOAD: L1i: 22._  L2: z2z

N

E. VOLTAGE DROFP AND LOAD AMPERES:

CKT. END CIRCUIT --SUPPLY VOLTAGE-—= -———END VOLTAGE—-—--

NO. POLE AMPERES L1-G L2-G Li-L2 Li1-G L2-G Li1i-t2
25 :
L. CGps 35 120 (2o 239 1%8 1189 z4z
]
' _3_ ce3y o o 1zo_ 240 5?2 6o 233
1k
¥ a7 t 12 iz 240l 25 238

F. CIRCUIT INSULATIION TEST WITH S00 VOLTS MEGGER:

CKT. MEGOHMS MEGOHMS
NO. L1-G: L2-G: COMMENTS
RN SN T S E ST I NI I === T ==========a===-=-z==-=a====z=ss=a4

s



l ELECTRICAL FIELD DATA ‘
!
l \ A. CONTROL STATION DESIGNATION: =) DATE: _RB-15-%C ____
" B. CONDITION OF CONTROL STATION:
l' (E) XCELLENT CONDITION -
(G)0OD CONDITION
(PYOOR CONDITION, BUT OPERABLE
(N) ON—-OFERABLE CONDITION
' CONTACTORS: £ 4
' C. BREAKERS: z s
. PHOTOCONTROL : &
ENCLOSURE : —
‘ . )Do A m
l COMMENTS: Moin_ _Se fé«._.ke_aa.:g.z"_d_z_llﬁ_ﬁi_o_ﬁ__ west
..M.%.z‘:.‘(.i.'};h
[ Beesthec io_tp sa_<lose to Serwm riser “
l‘ that_ o lock vl iag savtulled sz ifs jest- €S [Jox
to ¥o do Z"___"n._;..t_(_ __l&wg?_fm.ﬁz:iaL -[b
. C. VOLTAGE AT FULL LOAD: L1-G: _17%2l L2-6: _l22- L1-L2: _7:1;_'(
) D. AMPERES AT FULL LOAD: L1: /B L2: _18 _
I ) E. VOLTAGE DROP AND LDAD AMPERES: 243 U wo load
w W’hd
CKT. END CIRCUIT --SUPPLY VOLTAGE--- --——END VOLTAGE-——-
l NO. POLE AMPERES L1-6 L2-6 L1-L2 L1-6 L2-6 L1-L2
- }
. l DX o Z l 12.L 1.2~ 243 1221 12).8 247
i W )
- z DX Zlb - _ug.  le 234 167 18 235
. _;.{
I 3 oxsss s 199 17 24 uz? UuRe 2%
l F. CIRCUIT INSULATIION TEST WITH SO0 VOLTS MEGGER:
CKT. MEGOHMS MEGOHMS
. NO. L1-B: L2-G: COMMENTS
5
: =mEE=== ==== -+ ¢t ¢+ + + 3+ + -+ ¢+ ¢+ 1t 3+ 3+ 4+t + 1+ + -1ttt t _——=====mm==



' ELECTRICAL FIELD DATA '
l‘ 3 A. CONTROL STATION DESIGNATION: _____@___ " DATE: B-/5-8¢
‘ B. CONDITION OF CONTROL STATION:
. (E) XCELLENT CONDITION
(G)0OOD CONDITION
(PYOOR CONDITION, BUT OPERABLE
(N) ON-OPERABLE CONDITION
l CONTACTORS: < waﬁn}bwc Size 3__AZDoMm3cE
C. BREAKERS: = -
I PHOTOCONTROL : E
ENCLOSURE : e <. o)
(sVA »
l COMMENTS:
)32l i
I A0 4o4° 80 -
I C. VOLTAGE AT FULL LOAD: L1-G: _I242 L2-G: )24 % Li-L2: Z5D_
: D. AMPERES AT FULL LOAD: L1: 295 o2 295
. ) E. VOLTAGE DROP AND LOAD AMPERES:
CKT. END CIRCUIT --SUPPLY VOLTAGE--- --—-END VOLTAGE—-——-
l NO. POLE AMPERES L1-6 L2-6 L1-L2 L1-6 L2-6 L1-L2
1.5
I / Nz 12.5 12¢-2 1247 25D Jlllb o 233_
I
TR L . zto 1255 248
o
1 ; - |
. 8 [ |
; 3 B o Y - 173 1212 2%
l F. CIRCUIT INSULATIION TEST WITH S00 VOLTS MEGGER: ,
CKT. MEGOHMS MEGOHMS ;f
. NO. L1-G: L2-G: COMMENTS _‘
G, T menpie b T s

T Y M TS
R

e



ELECTRICAL FIELD DATA

A. CONTROL STATION DESIGNATION: 4 DATE: _8-)%-96

St
;
3

B. CONDITION OF CONTROL STATION:

(E) XCELLENT CONDITION

(G)0O0OD CONDITION

(P)OOR CONDITION, BUT OPERABLE
(N) ON-OPERABLE CONDITION

F. CIRCUIT INSULATIION TEST WITH SO0 VOLTS MEGGER:

CKT. MEGOHMS MEGOHMS
NO. L1-G: L2-G: COMMENTS

. CONTACTORS: £ . s
C. BREAKERS: £
l PHOTOCONTROL Z
) SDA M ENCLOSURE : e B 5,
14
' e COMMENTS:
2|3l Y
. 4 40 4o 40
. C. VOLTAGE AT FULL LOAD: L1-G: J2) _ L2-B: [22__ Li1-L2: 243}
D. AMPERES AT FULL LOAD: Li: Feo__ L2: 30 __
. ) E. VOLTAGE DROP AND LOAD AMFERES:
CKT. END CIRCUIT --SUPPLY VOLTAGE--- -———END VOLTAGE-———
. NO. POLE AMPERES L1-6 L2-6 L1-L2 L1-6 L2-6 L1-L2
10.5
i ' Alll /%’( 1z 1z 242 (a3 74 238
7
V. AzS 2 1zl 2tz 1178 185 240
[
. 3 A3l /¢ 1zl 124 242 11323 )z 222
Y

- - .
5
'




ELECTRICAL FIELD DATA

!
{

S
O
D
-l
",

A. CONTROL STATION DESIGNATION: OY______ Q~(1-46
. B. CONDITION OF CONTROL STATION:
l (E) XCELLENT CONDITION
(G)0O0OD CONDITION
(P)OOR CONDITION, BUT OPERABLE
(N) ON-OFPERABLE CONDITION
' CONTACTORS: o
C. BREAKERS: __E
I PHOTOCONTROL : i
ENCLOSURE: 4 s.5. _
I Joe A M COMMENTS:
e =
$ 1276 121.8 245
l C. VOLTAGE AT FULL LOAD: L1-G: 12/ _ L2-6G: )z |_ Li1-L2: 24/ _
D. AMPERES AT FULL LOAD: L1: 43 L=2: _56_
. ) E. VOLTAGE DROP AND LOAD AMPERES:
CKT. END CIRCUIT --SUPPLY VOLTAGE--- -———END VOLTAGE-——-
. NO. POLE AMPERES L1-G L2-G Li1-L2 Li-6 L2-6 Li-L2
9.5
' / oYli3 9.0 12/ 1Z] 2+ 12LF 52 z4Z
17
z R3od 30 _12) 2/ 242 0.0 )58 226
[#3
e )b
. 3 eeips 42 21 1zl 24z 25 4no 223 &
— ML yzL2 18 24E w
l F. CIRCUIT INSULATIION TEST WITH SO0 VOLTS MEGGER:
CKT. MEGOHMS MEGOHMS .
‘ NO. L1-G: L2-G: COMMENTS
. = =33ttt -+ttt >t 3 ====



ELECTRICAL FIELD DATA

=SS mmmmm ===== _—==Em=E=== - = == S oS EmIN s S S IR IR S I T s

A. CONTROL STATION DESIGNATION: & {_C_ f—)__ DATE: 8- )4 -84

\_/

B. CONDITION OF CONTROL STATION:

(E)LXCELLENT CONDITION

(G)OOD CONDITION

(P)OOR CONDITION, BUT OPERABLE
(N) ON-OFPERABLE CONDITION

CONTACTORS: 4
C. BREAKERS: = s
PHOTOCONTROL : =
ENCLOSURE 3 & _£5.
100 R M COMMENTS:

l0p $o0 42 ’ L
C. VOLTAGE AT FULL LOAD: L1-G: (zt L2-G: 125 Li-L2: 242

D. AMPERES AT FULL LOAD: L1: 492 _ L2: 1B.$

E. VOLTAGE DROP AND LOAD AMPERES:

CKT. END CIRCUIT --SUPPLY VOLTAGE--- --——END VOLTAGE-——-—

NO. POLE AMPERES L1-6 L2-6 Li1-L2 L1-6 L2-6 L1-L2
a5

wiban  CRIES 2__ Jz 12/ 222 102,85 182 2f]_
5

—_ CRAE: 2s 42/ Zr 2L UIMP 1228 Efr.
36A

3 cl3ps P 122 243 (3ls 1087 236

F. CIRCUIT INSULATIION TEST WITH 300 VOLTS MEGGER:

CKT. MEGOHMS MEGOHMS
NO. L1-G: L2-G: COMMENTS

i@
|
|

N



S

. N

ELECTRICAL FIELD DATA

E. VOLTAGE DROP AND LOAD AMPERES:

&2

A. CONTROL STATION DESIGNATION: B(B5) _ DATE: 8-]4-8G_____
B. CONDITION OF CONTROL STATION:
(E) XCELLENT CONDITION
(G)00OD CONDITION
(P)OOR CONDITION, BUT OPERABLE
(N) ON-OPERABLE CONDITION
CONTACTORS: £ = "
C. BREAKERS: Z
PHOTOCONTROL : < EE
ENCLOSURE : e S S Dol moont
1504 M
_/.ZL_’&_’_‘L a_ brr'/aL_¢ AJ u_q&[/e ﬁ_}e/"‘o
2 :43 _sAauaeions, ¥
to 4o $o o iy -
C. VOLTAGE AT FULL LOAD: L1-G: _J/)8 L2-6: _//&_ Li-L2:
D. AMPERES AT FULL LOAD: L1: 36 L2 36 _

CKT. END CIRCUIT --SUPPLY VOLTAGE--- -———END VOLTAGE-——-
NO. POLE AMPERES L1-6 L2-G L1-L2 L1-B L2-6 L1-L2
A
) §8 104 b RE] He Z39% 1143 lSé Z32
3 4;'
z e X 4 )) 8 Il o 234
on ebd R /b
7 RA 20% N 18 e EXP e e 22%
3
_4_ BB%S ___j3__ /4 (S, 233 (2% pl.e 221
F. CIRCUIT INSULATIION TEST WITH S00 VOLTS MEGGER:
CKT. MEGOHMS MEGOHMS
NO. L1-G: L2-G: COMMENTS
—y mm———— S s
u,--;f‘a.:iw«: . 5 e e W R - (R

TS ErErErEEREITERES RS EREISTETETT

= mEEETEEmEaS=




ELECTRICAL FIELD DATA

e - T T e - - B St

A. CONTROL STATION DESIGNATION: _A(ARA) _ DATE: J4L-/3-8¢4

sl

B. CONDITION OF CONTROL STATION:

(E) XCELLENT CONDITION

(G)OOD CONDITION

(P)OOR CONDITION, BUT OPERABLE
(N) ON-OFERABLE CONDITION

CONTACTORS: /4 .
C. BREAKERS: = -
PHOTOCONTROL : Z Lentrole DR tonteeJoc odes.
s ENCLOSURE: s 29 __Pad movnt
100
COMMENTS:
4o 5o ¥° = e

C. VOLTAGE AT FULL LOAD: L1-G: _J/9_ L2-6: [27 Li-L2: 237

D. AMPERES AT FULL LOAD: .L1: 62 L2: S

E. VOLTAGE DROP AND LOAD AMPERES:

CKT. END CIRCUIT --SUPPLY VOLTAGE--- --—-END VOLTAGE----

NO. POLE AMPERES L1-6 L2-G6 Li-L2 L1-6 L2-G L1-L2
?

/ RAIoS 8 18- /22 Z38  Jol]l 124<c 235
19 .

-3 AA2 1% 9 118 12@> 238 J25.3 )] Z36_
<

5 AASI4E 13 N9 1l 240 773> 2.5 z2%Z3_

F. CIRCUIT INSULATIION TEST WITH SO0 VOLTS MEGGER:

CKT. MEGOHMS MEGOHMS
NO. L1-G: L2-Ge COMMENTS
==== =:-::"g8-’:-.-:388======”===.‘=—— 3+t 3+ + 3+ + 3+ + + & -3

G 0N I i i AN = m N aiEm T EmETm .



ELECTRICAL FIELD DATA

'
t
'

T T T I S I S TS I T T I rm TN o T Tm rm e s T e

) A. CONTROL STATION DESIGNATION: PZ2 DATE: _RB—4*86______
B. CONDITION OF CONTROL STATION: 0@,7’/‘
/ 1
(E) XCELLENT CONDITION / :
(G)0OOD CONDITION j a2l
(P)OOR CONDITION, BUT OPERABLE
(N) ON-OPERABLE CONDITION :
CONTACTORS: & e |
. C. BREAKERS: = -
sl M PHOTOCONTROL : _In _Centrs/ St A" .
e ENCLOSURE = 35, _Pod mount
I z]
L;; e COMMENTS: 2 _wrres_ _oBf L] of ck+t DZ-/
T8 _etrea. o Fy Lokt _on Fhis kT
7o
C. VOLTAGE AT FULL LOAD: L1-G: //2 _ L2-6G: /292 _ Li-L2:r 2292
D. AMPERES AT FULL LOAD: Li:- _Zf L2 26 _

VOLTAGE DROFP AND LDAD AMPERES:

CKT. END CIRCUIT --SUPPLY VOLTAGE--- —--——END VOLTAGE————

NO. POLE AMPERES L1-G L2-G Li-L2 L1-6 L2-G Li1-L2
5.8
! DEN 5 g 120 239 12| 1224 23§
_Z_  Ga#zie : /2. {29, 238 /&6 3 2320
F. CIRCUIT INSULATIION TEST WITH S00 VOLTS MEGGER:

CKT. MEGOHMS MEGOHMS
NO. L1-G: L2-G: COMMENTS
b i s e s o el ik ol o

) P Ao 5 Pt i

L
B




ELECTRICAL FIELD DATA

A. CONTROL STATION DESIGNATION: _D__@_Q)____

-/

B. CONDITION OF CONTROL STATION:

(E) XCELLENT CONDITION

(G)OOD CONDITION

(P)OOR CONDITION, BUT OPERABLE
(N) ON-OFERABLE CONDITION

DATE: B8-12-84&.

“w

CONTACTORS: =
C. BREAKERS: =
PHOTOCONTROL =
ENCLOSURE: £ 55
SOA M COMMENTS:
[r1312hy
e

E. VOLTAGE DROP AND LOAD AMPERES:

C. VOLTAGE AT FULL LOAD: L1-G: k2] L2-G:

D. AMPERES AT FULL LOAD: L1: 59 Lz

CKT. END CIRCUIT --SUPPLY VOLTAGE--—-

2/ L1-L2: 242

-———END VOLTAGE—-——-

NO. POLE AMPERES L1-6 L2-6 L1-L2 L1-6 L2-6 L1-L2
13.25

4 poNi 13.28  ize (20 B HEF hER 2PP
2 DD2 B 20z 22/ 1483 s 231
3 pD3r0 ’1; 2o 2y 29 58 (220 237
4 pprl  __2E_ e Uz 23 unr Y2/ R3S

F. CIRCUIT INSULATIION TEST WITH 500 VOLTS MEGGER:
CKT. MEGOHMS MEGOHMS
NO. L1-G: L2-G: COMMENTS

i e ————
smmmssmmoao ========zss====ssszsossscssssssssssosssssssssss=ss —
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ELECTRICAL FIELD DATA

A. CONTROL STATION DESIGNATION:
B. ACONbITIUN OF CONTROL STATION:

(E) XCELLENT CONDITION
(G)OOD CONDITION

pra—

Ef(ea) DATE: B-/2 &

(P)OOR CONDITION, BUT OPERABLE

(N) ON-OPERABLE CONDITION

CONTACTORS: £
C. BREAKERS: £
PHOTOCONTROL : =
ENCLOSURE : £

3.

¢y
¢ .
o %

\/ A ! ‘ 2 ( 3] COMMENTS:
4o 40 o o

2P Foasraes M _gok (coose)

C. VOLTAGE AT FULL LOAD: L1-G:

D. AMPERES AT FULL LOAD: L1:

E. VOLTAGE DROP AND LOAD AMPERES:

CKT. END CIRCUIT --SUPPLY VOLTAGE-—-

_120 L2-G: _jews L1-LZ2:
4 L2 . B7_

————END VOLTAGE————

NO. POLE AMPERES L1-6 L2-G L1-L2 L1-6 L2-6 Li-L2
/8 _
j| EEIO 24 /¥ _low 228 urz _z2/ Zs_
3
2. [FEze7 18[9 _(os 222 Jozz /293 22+
X -5
3 g€€z03 __ 3.5 48 109 227 Jeg3 1253 232
: 13
4+ £ Efo7 43 112 no 228 /1% 9.7 2/

75

i : 58.5
‘Fe CIRCUIT INSULATIION TEST %ITH

NO. L1-G:

CKT. MEGOHMS ‘

e e

S00 VOLTS MEGGER:

MEGOHMS
L2-G: COMMENTS

Eos o 3
e | TR

e

{



(o ) 5

ELECTRICAL FIELD DATA \
.) A. CONTROL STATION DESIGNATION: ﬁ{(}i_;L_ DATE: g-//-8
B. CONDITION OF CONTROL STATION:
(E) XCELLENT CONDITION
~ (6)00D CONDITION
(P)OOR CONDITION, BUT OPERABLE
(N) ON-OPERABLE CONDITION
CONTACTORS: - -
C. BREAKERS: & TS
PHOTOCONTROL oo R
ENCLOSURE : B - S5 Lt §
COMMENTS:
J0A M
z -
40 40 i
C. VOLTAGE AT FULL LOAD: L1-G: /Z3 _ L2-G: _/22Z Li-L2: Z#§5
D. AMPERES AT FULL LOAD: Li:* _Z2Z.5 L2: 225
) E. VOLTAGE DROP AND LOAD AMPERES:
CKT. END CIRCUIT --SUPPLY VOLTAGE--- -———END VOLTAGE-——-
NO. POLE AMPERES L1-6 L2-6 Li-L2 L1-6 L2-6 L1-L2
13.5
J EFIN 435" I3 122 245 1287 29 24%
? :
z ELUT 2 S25 /22 s 1€ 123 239
F. CIRCUIT INSULATIION TEST WITH S00 VOLTS MEGGER:
CKT. MEGOHMS MEGOHMS
NO. L1-G: L2-G: COMMENTS

3

-

oy 4 4
s T e N i e
CONRL AN g
T
g




ELECTRICAL FIELD DATA
{

A. CONTROL STATION DESIGNATION: _G(GG ) DATE: _8-//-&a.

N/

B. CONDITION OF CONTROL STATION:

(E) XCELLENT CONDITION

(G)OOD CONDITION

(P)OOR CONDITION, BUT OPERABLE
(N) ON-OPERABLE CONDITION

CONTACTORS: | = =3
C. BREAKERS: = ol
PHOTOCONTROL : &
Jo A m ENCLOSURE : = __SS.
COMMENTS:
. % 2

C. VOLTAGE AT FULL LOAD: L1-G: _/20_  L2-6: _/(J2_ L1-L2:
D. AMPERES AT FULL LOAD: _L1: _24% L2: 225
E. VOLTAGE DROP AND LOAD AMPERES:

CKT. END CIRCUIT --SUPPLY VOLTAGE--- -———END VOLTAGE-—---—

NO. POLE AMPERES L1-6 L2-G Li1-L2 L1-6 L2-6 L1-L2
(s~ s
/ GCGlop __|sS /24 ‘Zo ete. L5P .o 232
?
Z &6z 9 _na 119 238 b 73 233

F. CIRCUIT INSULATIION TEST WITH 500 VOLTS MEGGER: -
CKT. MEGOHMS “ MEGDHMS,
NO. L1-G: L2-G: COMMENTS
T TS . e
: .’\".-'.;"':” v 5541 —;-— i ot '." y Ah;:“- “_ . . N SR PR p—— ;
et sy {
'1'1': ] R S.."S'===='=8==-’====’88==="=a=======u“= -+ -+ 3 -+ 4

- N




ELECTRICAL FIELD DATA

A. - CONTROL STATION DESIGNATION:

B. CONDITION OF CONTROL STATION:

(E) XCELLENT CONDITION

(G)OOD CONDITION

(P)OOR CONDITION, BUT OPERABLE
(N) ON-OPERABLE CONDITION

CONTACTORS: [

C. BREAKERS: ot

PHOTOCONTROL 3 E

R - S5,
Bicd nest 4 _cncdosore_

ENCLOSURE:

COMMENTS:

am BN -F--
¥ S

. 4 A C- VOLTAGE AT FULL LOAD: L1-G: _/Zl_ L2-6: _(2/_ Li-L2: 24/
0
D. AMPERES AT FULL LOAD: L1: 2o L2: 20

E. VOLTAGE DROP AND LOAD AMPERES:

5

e CKT.

END CIRCUIT --SUPPLY VOLTAGE--- =-———END VOLTAGE-——-—
l NO. POLE AMPERES L1-6 L2-6 Li1-L2 L1-6 L2-6 L1-L2
- o
. i HH I Je= Iz 120 240 (B2 a1l 222
10 ¢ -
' _Z_ HH297  __laxr 120 K 240 |7 Nse _z3e
g
0” F. CIRCUIT INSULATIION TEST WITH 500 VOLTS MEGGER:
l CKT. MEGOHMS MEGOHMS
NO. L1-G: L2-G: COMMENTS

.:, . ;'»,,;.::‘ u«u o e e it 4-_.;-.‘»',.;-’ ot :.‘ _:.‘,,:g Rt SR Ll AL =

A. : :; » A -.-,‘ ; : : '.-——- “,»"‘“ 3 g -...—--

‘ e o



ELECTRICAL FIELD DATA

~N(I9)

i

e SRR I W,
— e

¢

R R T I R T TS Sm e
-

. 3 A. CONTROL STATION DESIGNATION: DATE: B-1/-8C
. : B. CONDITION OF CONTROL STATION:
(E) XCELLENT CONDITION
(G)0OD CONDITION
. (P)OOR CONDITION, BUT OPERABLE
(N) ON—-OPERABLE CONDITION
. CONTACTORS: £ .
C. BREAKERS: Z
. PHOTOCONTROL ¢ = ="
70 A M ENCLOSURE: z A
. COMMENTS: =
. 49 Ho —
. C. VOLTAGE AT FULL LOAD: L1-G: 238 L2-6: /239 Li1-L2: 244 _
‘ D. AMPERES AT FULL LOAD: L1: 2] _21 .
. ) E. VOLTAGE DROP AND LOAD AMPERES:
CKT. END CIRCUIT --SUPPLY VOLTABE--- ————END VOLTAGE———-—
l NO. POLE AMPERES L1-G L2-6 Li1-L2 L1-6 L2-6 L1-L2
1
' / Jdliz ] 1Z%8 _I24 252 /612 (|86 244
. - JB
Lz Jile  __ e _1239 _1239 25% NPT z)4+ 238
l F. CIRCUIT INSULATIION TEST WITH SO0 VOLTS MEGGER:
. g o MEGOHMS MEGOHMS
NO. L1-G: L2-G: COMMENTS



. \-/ & \
. s }

A.

-/

B.

c.

D.

E.

¥
T

Gk
1545

T

» Ly e g . %
- & X RS e
% i ; PR

ELECTRICAL FIELD DATA

CONTROL STATION DESIGNATION: C _ﬁL_ [ J___ DATE: 3-Co-8.

'CONDITION OF CONTROL STATION:

(E) XCELLENT CONDITION

(G)OOD CONDITION &
(P)OOR CONDITION, BUT OPERABLE

(N) ON-OPERABLE CONDITION

CONTACTORS: - s,
C. BREAKERS: & M
PHOTOCONTROL 3. =
ENCLOSURE: E .S,
COMMENTS: Wires joke 2. but se Llitirrs
by __"'__J!;_A)pf_%:_ﬁ_!_‘—_zzzm#
on_ -7 -

VOLTAGE AT FULL LOAD: L1-G: _ )7 L2-G: [(9__ Li-L2: 238
AMPERES AT FULL LOAD: L1: Fh L2 29

VOLTAGE DROP AND LOAD AMFERES:

CKT. END CIRCUIT --SUPPLY VOLTAGE--- -———END VOLTAGE———-
NO. POLE AMPERES L1-6 L2-G Li=L2 L1=6 L2-8 L1~L2

Jo.a
I Lk/o8 95 )9 3 238 88 a6 234

%

3w 3 g 2o, 230 i g7 zte.
__:ﬁr__ Ll 407 z; nz 8 238 LsE 49 233
:lCIRCﬁiT INSULATIION TEST WITH S00 VOLTS MEGGER:

CKT. ~ MEBOHMS  MEGOHMS

NO. L1-G: ; L2-G: COMMENTS

e e st S e s o e o e = e e e e e o e s s v s

o o e e s e e i e . | e e e o e

g
&

A PR
®13

¥ . s
2 3 ’;




. ELECTRICAL FIELD DATA _
i
I 3 A. CONTROL STATION DESIGNATION: ﬂ(m_@l__ DATE: 8-l -5(.
] B. CONDITION OF CONTROL STATION: ,
" o ki
(E) XCELLENT CONDITION ' i
(G)00D CONDITION
. (P)OOR CONDITION, BUT OPERABLE z e 257
(N) ON-OPERABLE CONDITION st g VT
. CONTACTORS: -
C. BREAKERS: = A
l PHOTOCONTROL 3 =
ENCLOSURE: = = 5, i)
. COMMENTS:
. C. VOLTAGE AT FULL LOAD: L1-G: _Jlte L2-G: _)9_ L1-L2: 239
D. AMPERES AT FULL LOAD: L1: Bk o sl 21 L

)ﬂ ” E. VOLTAGE DROP AND LOAD AMPERES:

SET
;2,!.&_} CKT. END CIRCUIT --SUPPLY VOLTAGE-——= --——END VOLTAGE=———-

¥° k.gn U" NO. POLE AMPERES L1-G L2-G Li-L2 Li-G L2-G Li-L2
S 1575, _
A mmper  __£f£_ )14 113 232. U2?. &b 22%
¥ £y Tv}? | & : :
2 Mmz b N9 N9 Z3& 16l ilbg 234
6 -
_Z_ mim3e7 ot 122 6y 2B LE7  NAF 23®
Iz-4
4 mMa 409 ta Ny 1Y z3p 1123 57 23
F. CIRCUIT INSULATIION TEST WITH SOQ VOLTS MEGGER:
CKT. MEGOHMS MEGOHMS
NO. L1-G: L2-G: COMMENTS

ptrs el oy o) o

0 ;
b e e d > . oA . NN AN AR g s G B o W e T e N YA

. Y




i

04

-/

&

A.

B-

Tos M

;

s

23

»
e

Nt

- CONTROL STATION DESIGNATION:

ELECTRICAL FIELD DATA

'CONDITION OF CONTROL STATION:

(E) XCELLENT CONDITION

(G)OOD CONDITION

(P)OOR CONDITION, BUT OPERABLE
(N) ON-OFERABLE CONDITION

e(ep) __

CONTACTORS: &

C. BREAKERS: - &
PHOTOCONTROL : =
ENCLOSURE: i ss
COMMENTS:

Jﬁauz-aﬁcakah_:a_aygﬁag’

VOLTAGE AT FULL LOAD:
AMPERES AT FULL LOAD:

VOLTAGE DROP AND LOAD AMFERES:

Z34

CKT. END CIRCUIT --SUPPLY VOLTAGE--— --——END VOLTAGE———-
NO. POLE AMPERES L1-6 L2-6 Li-L2 L1-6 L2-8 L1-L2
304
! PRI~ 144 119 /20 239 /(238 JolyY 226
t
2 PPz | g (20 IR 1% ARLY It
CIRCUIT INSULATIION TEST WITH S00 VOLTS MEGGER:
CKT. MEGOHMS MEGOHMS
NO. L1-G: L2-G: COMMENTS

T T N R S I R T T S T T T T T T T T T T I I T T T TSNS T ST TS TS s e
-



ELECTRICAL FIELD DATA

e

B. CONDITION OF CONTROL STATION:

(G)00OD CONDITION
(P)OOR CONDITION,
CONTACTORS:

C. BREAKERS:
PHOTOCONTROL :
ENCLOSURE:

COMMENTS:
70 AM

3
3

C. VOLTAGE AT FULL LOAD:

' D. AMPERES AT FULL LOAD:

A. CONTROL STATION DESIGNATION:

(E) XCELLENT CONDITION

(N) ON—-OFERABLE CONDITION

VOLTAGE DROP AND LOAD AMPERES:

E_(_I_Z___ DATE: &-6 -8
BUT OPERABLE
g ———
é’ e —
e
£ < 5,
121 _ L2-6: Jz/_ Li-L2:
17 _ L=z .

CKT. END CIRCUIT --SUPPLY VOLTABE--- --——END VOLTAGE—-——-
NO. POLE AMPERES L1-G L2-6 Li1-L2 Li1-6 L2-6 L1-L2
12,725
| Nz 10,75 [z} 243 1208 1Zo.] 243
8.0
2 Zzo8 8.0 lz/ 24z 1197 _U2S 24
; , ~
F. CIRCUIT INSULATIION TEST WITH S00 VOLTS MEGGER:
CKT. MEGOHMS MEGOHMS
NO. L1-G: L2-G: COMMENTS

\_/

S o emy B L R EN e PG Qe

I N BN N B BB EE BB BN B B B B B B
23 N
&

e

_f,‘.




I ELECTRICAL FIELD DATA g
< I
F+ + + + + 3 3 & & 3 —+—+ + + + +++ ===== - === = —_— _===~‘
l 3 A. CONTROL STATION DESIGNATION: S _(_5_ _S_-_)_ DATE: L-6-84
B. CONDITION OF CONTROL STATION:
" (E) XCELLENT CONDITION
(G)0OOD CONDITION
(P)OOR CONDITION, BUT OPERABLE
(N) ON-OPERABLE CONDITION
l  CONTACTORS: & e
.C. BREAKERS: = .
' PHOTOCONTROL 3 3 iy
ENCLOSURE: F s 5SS
l COMMENTS:
l Tom i e
l C. VOLTAGE AT FULL LOAD: L1-G: 20 L2-G: _//9_ Li-L2: 229_
\ D. AMPERES AT FULL LOAD: L1: 205 L2 zo ‘
l ) E. VOLTAGE DROP AND LOAD AMPERES:
@. CET. END CIRCUIT --SUPPLY VOLTAGE--- =————END VOLTAGE————
l 4044'. NO. POLE AMPERES L1-6 L2-6 L1-L2 L1-6 L2-6 Li1-L2
‘," ¥ -
[0 t3 5
l i ss13 1> 'zo - 113 232 1.8 1163 23
25 ;
Z- ss2)o 1o 12 g =38 1113 597 238
._ F. 'CIRCUIT INSULATIION TEST WITH S00. VOLTS MEGGER:
CKT. . MEGOHMS MEGOHMS
l( NO. L1-B: L2-G: COMMENTS
'%3). 27 g
Gk om i ,....:ron,l. l.‘t,.—.r,.,.,..‘;“,,,':.;. B i - -_-_- w
l* :\'\ > v-,]":‘t Ay g -4
-A’. K » T - ’ S g
i - |



ELECTRICAL FIELD DATA

¢
I

¢ E ---.88“-”“8“"“8’.3-8":
i

o

P

&ﬁgaa--

l y A. CONTROL STATION DESIGNATION: _A4/0A)_ DATE: _B- 5-86
L3
: B. CONDITION OF .CONTROL STATION:
l (E) XCELLENT CONDITION
T , (G)0OD CONDITION
(P)OOR CONDITION, BUT OPERABLE
(N) ON-OPERABLE CONDITION
' CONTACTORS: - & o
|
C. BREAKERS: =
l PHOTOCONTROL : £
ENCLOSURE : = 5.5,
I COMMENTS:
. C. VOLTAGE AT FULL LDAD: L1-G: /2Z2/__" L2-G: [Zz_ Li1i-L2: z¥)_ =
D. AMPERES AT FULL LOAD: L1: 20 L2: 21
. } k. E. VOLTAGE DROP AND LOAD AMPERES:
28 W
, — CKT. END CIRCUIT --SUPPLY VOLTAGE--- --——END VOLTAGE———-
LB NO. POLE AMPERES L1-6 L2-6 L1-L2 L1-6 L2-6 L1-L2
40 4o
.134
: i I 9402 _-I3& 1 2l )2/ Z¢3 1180 _Jle Z42._
S +BR:
L ABpz  __3a 22 e 2432 184 NZz 235
; :
. F. CIRCUIT INSULATIION TEST WITH 500 VOLTS MEGGER:
CxT. " MEGOHMS MEGOHMS ,
n NO. L1-6z:" L2-G: COMMENTS
[ 1P - "3 ______ | —————
i — e —
L} N ol . | e _ -
._; ? el ot e
)- S— = e é
B * b £ v

-t - -+ $ -3



- - e = . :

J
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I

'\

ELECTRICAL FIELD DATA

i

!

A. CONTROL STATION DESIGNATION: E_{ﬁu&)__ DATE: _&-)-8C
B. CONDITION OF CONTROL STATION:
(E) XCELLENT -CONDITION
(6)00D CONDITION
(P)DOR CONDITION, BUT OPERABLE
(N) ON-OFPERABLE CONDITION
CONTACTORS: e - e
C. BREAKERS: £
PHOTOCONTROL 2 —AB
ENCLOSURE: E. e ¥~
COMMENTS:
C. VOLTAGE AT FULL LOAD: L1-G: _IZ! L2-6: _12] L1-L2: Z4Z
D. AMPERES AT FULL LOAD: L1: _IPs L=2: s
E. VOLTAGE DROP AND LOAD AMPERES:
CKT. END CIRCUIT --SUPPLY VOLTABE--- —-——END VOLTAGE————
NO. POLE AMPERES L1-6 L2-G L1-L2 L1-6 L2-8 Li-L2
8
_L_ Agl 8-_ /24 2] 222 1IRS /[zZaz Z4]_
oY
2 ABUZ 105 _J2e /126 _Z¥/ JIZS Zs~ 222
4‘“.
F. CIRCUIT INSULATIION TEST WITH S00 VOLTS MEGGER:
CKT. MEGOHMS MEGOHMS
NO. L1-G: L2-G: COMMENTS




ELECTRICAL FIELD DATA

i
i
b+ 3+ + + + + t + + + ¢+t + ¢+ ++ + -+ + &+t + &+ &+ = ¥ § -t &+ + + t 1T 3+ 3+ 3+ 33+ T+ 1 3 33 1 5]

A. CONTROL STATION DESIGNATION: & C'Q'C) DATE: - /-86

-

B. CONDITION OF CONTROL STATION:

(E) XCELLENT CONDITION

(G)OOD CONDITION

(P)OOR CONDITION, BUT OPERABLE
(N) ON-OFERABLE CONDITION

CONTACTORS: e J& inds
C. BREAKERS: - (004 __Ma:n
PHOTOCONTROL: e B
TZTF{I ENCLOSURE: = SS_ .
i COMMENTS:

C. VOLTAGE AT FULL LOAD: L1-G: _/2/_ L2-G: _J/2f Li1-L2: 2+2_

D. AMPERES AT FULL LOAD: L1: _ 29 L2: 29

i

VOLTAGE DROP AND LOAD AMPERES:

CKT. END CIRCUIT --SUPPLY VOLTAGE—-——= --———END VOLTAGE—=——-—
NO. POLE AMPERES L1-G L2-G Li-L2 Li1-G L2-G Li-L2
2 17
ad ) Ac3® (7. 2o /20 Z49_ )08 bea 2|4
- % .
v Acz)) 1 J2F - izt 292 Jlew JE&E Z3L
404 _3 Al303 __a 12 2] 23z j2de [22.0 225

F. CIRCUIT INSULATIION TEST WITH S00 VOLTS MEGGER:

CKT. MEGOHMS MEGOHMS 3
NO. L1-G: L2-G: COMMENTS

#e

A
i
I
1
i
[
|
|
|
|
|

3

T T I T N T N T T T N T T I Y T T S L T T S T S T T T T R S T TSRS TS ST TS SIS T
»

N
¢



ELECTRICAL FIELD DATA

L
/

q
Q<
8

Y

¥

“ -,
S

r

#

Ty,

ST

A. CONTROL STATION DESIGNATION: [0 _(ﬁ_g)__ DATE: B8-1-86
B. CONDITION OF CONTROL STATION:
(E) XCELLENT CONDITION
(G)0OD CONDITION
(P)OOR CONDITION, BUT OPERABLE
(N) ON-OPERABLE CONDITION
__ CONTACTORS: -9 Harning
C. BREAKERS: ) _
E@ PHOTOCONTROL : £
ENCLOSURE: = SS 5
COMMENTS:
C. VOLTAGE AT FULL LOAD: L1-G: MY __ L2-6: _Z&—1/7L1-L2: 23&_
D. AMPERES AT FULL LOAD: L1: e, L2 32
E. VOLTAGE DROP AND LOAD AMPERES:
CKT. END CIRCUIT --SUPPLY VOLTAGE--- --——END VOLTAGE-——-—
NO. POLE AMPERES L1-6 L2-6 Li-L2 L1-6 L2-6 L1-L2
s‘ .
p o P | AD /07 3 113 nz 236 s UZF =235
- 5.8
8 _Z_ Aozt _s=zs 2. (% 236 U184+ _lsL 235
?
> _2_ Ap3sS 2 rg U> =237 1z7 _Ig¢ 35
! 5;- L] ns
¥ Shstwe N sz 235 _LU2S 1198 224
F. CIRCUIT INSULATIION TEST WITH S00 VOLTS MEGGER:
CKT. MEGOHMS MEBOHMS
NO. L1-G: L2-Gs COMMENTS

»~




-

N

(O

ELECTRICAL FIELD DATA
i

PP T PP P T T P T PP Tt P Tt P P T P T P T T T

A. CONTROL STATION DESIGNATION: E_CQ_C;)__ DATE: - 3/-€&

B. CONDITION OF CONTROL STATION:

(E) XCELLENT CONDITION

(G)OOD CONDITION

(P)OOR CONDITION, BUT OPERABLE
(N) ON-OFERABLE CONDITION

CONTACTORS: &

C. BREAKERS: & A
PHOTOCONTROL : DK e
ENCLOSURE: 2% I B
COMMENTS:

C. VOLTAGE AT FULL LOAD: L1-G: //8B _ L2-6: //&__ Li-L2: 274
D. AMPERES AT FULL LOAD: L1: L 1% i

E. VOLTAGE DROP AND LOAD AMPERES:

CKT. END CIRCUIT --SUPPLY VOLTAGE--- --———END VOLTAGE————
L ND, POLE AMPERES L1-G L2-G Li-L2 L1-6 L2-G Li-1.2
- /{/Sﬂ‘
L. A& JLA |10 )20 240 r ¥4
» 3 /1A
_Z Aeus /104 _ 120 jzo - 241 152 LS 237 2306

F. CIRCUIT INSULATIION TEST WITH S00 VOLTS MEGGER:

.

CKT. MEGOHMS . MEGOHMS
NO. L1-Gs L2=G1 COMMENTS

= = P £ b 3 2 2 4 it e e S £ & &+ 3§ § F 3§ 3



' ELECTRICAL FIELD DATA |
NSO L W b B el s o At
l\f A. CONTROL STATION DESIGNATION: EK 4/;—’)__ DATE: 7-21 86
Il;‘) B. CONDITION OF CONTROL STATION:
(E) XCELLENT CONDITION
(G)00D CONDITION
Il (P)OOR CONDITION, BUT OPERABLE
(N) ON-OPERABLE CONDITION
. CONTACTORS: A e
C. BREAKERS: )= e
l PHOTOCONTROL : £
ENCLOSURE : £ ___Ss- —”
. COMMENTS:
Balr |/ ]s] =
Il C. VOLTAGE AT FULL LDAD: L1-G: /22 L2-6: /2/ _ Li-L2: Z%3_
D. AMPERES AT FULL LOAD: Li: 45 L2: 45
) E. VOLTAGE DROP AND LDAD AMPERES:
CKT. END CIRCUIT --SUPPLY VOLTAGE--- -———END VOLTAGE-——-—
NO. POLE  AMPERES L1-6 L2-6 L1-L2 L1-6 L2-8 L1-L2
s s 4
/ AFlI0 85 122 12z 244 _ 25 1210 294
z AF2/3 ﬁ;' 1205 248 243 k.8 /&8 237
3 AFZla 3 122 122 244 1223 |les 253
4 Af¢i0 ;.3 12/ /zz 243 j2as” 123 246

F. CIRCUIT INSULATIION TEST WITH S00 VOLTS MEGGER:

\_/

CKT.
NQ.

= T EEE N ST IRSESSN IR S RIS OESImsmEEe I mm T

MEGOHMS,
L1-Gs

MEGOHMS
L2-G:

2 tn ATt s
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. ELECTRICAL FIELD DATA
EEEEEEEEERESTREREERERERnmEEs === == —=-===——===(=========
' ; A. CONTROL STATION DESIGNATION: _9_(_4_6_)__ DATE: _B8-/~28l
) B. CONDITION OF CONTROL STATION:
. (E) XCELLENT CONDITION
(6)00D CONDITION
. (P)OOR CONDITION, BUT OPERABLE
(N) ON-OPERABLE CONDITION
. CONTACTORS: - e
e ) C. BREAKERS: I LA
. , 314 g PHOTOCONTROL : v 3
' ENCLOSURE : £ S.S. e
' COMMENTS:
l e
QIR L R O e i e e e ol I
. - C. VOLTAGE AT FULL LOAQe L1-G: M7 oL2-6: /2?2 Li-L2: 238
D. AMPERES AT FULL LDApQ Li: 44— L2: $4__
l ) E. VOLTAGE DROP AND LOAD AMPERES‘
CKT. END CIRCUIT -—SUI;PLY VOLTAGE--- --——END VOLTAGE———-
l NO. POLE AMPERES L1-6 L2-G L1-L2 L1-6 L2-6 Li1-L2
LZ Connecded l2A
. Lige side F¥kC|  MoliE- _12A4 Lr. 2% =28  Nt3 r&F £29
H _Z_  Asus /,;:‘L /¥4 M1 Z=8 g3 JS2 232
. _2_  Aast ::2 Lty ligy/e 237 18,1 s 237
_'_4_’_ AC4o8 :,72 ng-1#  (18-114 2372; /26 1114 235
l F. CIRCUIT INSULATIION TEST WITH S00 VOLTS MEGGER:
. CKT. MEGOHMS MEGOHMS
NO. L1-G:. L2-Gs COMMENTS
| Wb e S e . it
| l ‘ N I O s i Rt
SRS — .,
2 TN sl f e AT e o e e~
L
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A. CONTROL STATION DESIGNATION:

ELECTRICAL FIELD DATA MM
== e )
ol DATE: &8-22-8¢4
MNIx r g J‘Q(

B. CONDITION OF CONTROL STATION:

(E) XCELLENT CONDITION

(G)0OOD CONDITION

(P)OOR CONDITION, BUT OPERABLE
(N) ON-OPERABLE CONDITION

CONTACTORS:
loo A M C. BREAKERS:
PHOTOCONTROL ¢

ENCLOSURE:

20 COMMENTS:

Sy ]

C. VOLTAGE AT FULL LOAD:

D. AMPERES AT FULL LOAD:

-

G.

£

E:&é&(:ﬁ:&L_Jﬁ! k

,L&’Ll&_.ﬁuq. ovtrrde. 'ﬂglo/ Alswéon cor ot

T M! h_ Sk ’LJ A:’L

L1-G:

5

JI182_ L2-6: _ /197 L1-L2:
126 12&
I8, L2: 4o__

E. VOLTAGE DROP AND LOAD AMPERES:

e e e e e e e

CKT. END CIRCUIT --SUPPLY VOLTAGE-—-- --——END VOLTAGE—-———
NO. POLE AMPERES L1-G L2-G L1-L2 L1-6 L2-6 L1-L2
8b3s 8 ne2  N+0 228 W
Ll TAME L e S e 233 122 2.5~ 237 S
1
2 Ad2Z] . 1 /272 /)26 239 116, 3 7% 235
L
o AJAR oy . ey AL¥ 3y M2y _Lisg z38
F. CIRCUIT INSULATIION TEST WITH 500 VOLTS MEGGER:
BKT, MEGOHMS MEGOHMS
NO. L1-B:: L2-G: COMMENTS
S iy g o .:..'*#-' o > - -
..“ F‘K SR R A o T %ﬁ S R
z %




' ELECTRICAL FIELD DATA y MM
' 3 A. CONTROL STATION DESIGNATION: _AL ____ DATE: 9 -22-86_"
. B. CONDITION OF CONTROL STATION: : o
(E) XCELLENT CONDITION . ’jLE
(G)00D CONDITION : : =
l (P)OOR CONDITION, BUT OPERABLE
(N) ON-OPERABLE CONDITION
. CONTACTORS: K o
C. BREAKERS: Z
l Joo A4 M PHOTOCONTROL : On top _of pole —goold neb_Aech
ENCLOSURE: Ped mavwt om_legr - Lainted steal -ofd 4 5
. 1) Se Kested_ +hr _st-éa.b_u.a_d‘!s_ee_n.x.vftz)‘
.. COMMENTS: curocdid h_eels hecarer
. k 3 |so book ke arca 44_11;-_92..%4_§£_':é)c
_botls ag_:.:__':a..r.z‘sf outt_ _Prdd raovnled #-2n s forma—
j,_f Yebivad cos P lles. S
Clles comi Y are Uhllvcf
. C. VOLTABE AT FULL LDAD: L1-G: /(205 L2-G: /24.& L1-L2: 24/ _
D. . AMPERES AT FULL LOAD: L1: A G L 49 _
. ) E. VOLTAGE DROP AND LOAD AMPERES:
CKT. END  CIRCUIT --SUPPLY VOLTAGE-—— --——-END VOLTAGE-——-
NO. POLE AMPERES L1-8 L2-6 L1-L2 L1-8 L2-68 Li-L2
5
0 L. AL IS yzar 1281 z#l IS 1za3 24l
V3 .
AL23 e _ /28 1@ 228 Uz 1226 238
T
. ' 3 Apy 128 I3 Al E32. UK ULl £22.
F. CIRCUIT INSULATIION TEST WITH S00 VOLTS MEGGER:
l CKT. MEGOHMS MEGOHMS
NO. L1-G: L2-G: COMMENTS
.i\) - e
. : = " a.“------‘---sa".“g’m=ﬂ===’===:.==a========='===‘8================8

s T T



ELECTRICAL FIELD DATA

A. CONTROL STATION DESIGNATION: __BE ___ DATE: & 26-84

A

B. CONDITION OF CONTROL STATION:

(E) XCELLENT CONDITION

(G)OOD CONDITION

(P)OOR CONDITION, BUT OPERABLE
(N) ON-OFERABLE CONDITION

CONTACTORS: £ o
C. BREAKERS: £z (ND) __¥[7e) R z
o el PHOTOCONTROL : G i
3 _
ENCLOSURE: Lointad steel - o/ oy syctes Lod of rost
b _hoXom.
COMMENTS:
o :
e 4 Wk

AN
Q

C. VOLTAGE AT FULL LOAD: L1-G: [(Z5:2 L2-G: _/z43 Li1-L2: 25&

D. AMPERES AT FULL LOAD: L1: o~ L % B Y

N

E. VOLTAGE DROP AND LDAD AMPERES:

CKT.  END CIRCUIT --SUPPLY VOLTAGE--- --——END VOLTAGE--—-
NO. POLE AMPERES L1-6 L2-6 Li-L2 L1-6 L2-6 Li-L2
»qv\ (
]
! £
1.5 p
#2 pEUF 145 25> 86 p7F 239

F. CIRCUIT INSULATIION TEST WITH SO0 VOLTS MEGGER:

CKT. MEGOHMS MEGOHMS
NO. L1-G: L2-G: COMMENTS

-
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. ELECTRICAL FIELD DATA
. ) A. CONTROL STATION DESIGNATION: __AX_ ___ DATE: 8-26-5
' : B. CONDITION OF CONTROL STATION:
(E) XCELLENT CONDITION s
(G)00D CONDITION
l (P)OOR CONDITION, BUT OPERABLE =
(N) ON-OPERABLE CONDITION
l CONTACTORS: L )
b Wy C. BREAKERS: z P 2iasaeifel “nen sperible PE cell iy b
Do re e ‘C*
l PHOTOCONTROL 3 é___ﬁigé&gtﬁgj__&_o_v-‘_’f_ﬂ @ 1 _/;(o"_’___ulc CGHA'//q
Ly bale_ _covterccl S dve X Hape
roe ENCLOSURE: & Ed_muz_¢g;1£a£:_Ead._zdz —EY an
' . Joe COMMENTS: £ itzh fooks_ [ ke . Ltz Hed” 2o Fiog
e ket _operibes by covecing FE Cell Couldi' gef
LS e key do svoye seutlh. 4
l P Cell] oa 42:13— wored J.'fec#. Sc_r_'(_-_,_ul‘r'.
ﬂx.:z_.s.eu;t{f!x-_z:z:f_gz_.!'z_.f_/.é].f;.c.:.ﬂ_ 22k 4\3‘ en 't
w eV,
l C. VOLTAGE AT FULL LOAD: L1-G: _//Z7¢e L2-G: 1)0.0_ L1-L2: 2%9_
D. AMPERES AT FULL LOAD: L1: 44 L2: _d6
. ) E. VOLTAGE DROP AND LOAD AMPERES:
CKT. END CIRCUIT --SUPPLY VOLTAGE--- --—-END VOLTAGE-——-—
l NO. POLE AMPERES L1-G ' L2-6 L1-L2 Li-6 L2-86 L1-L2
5
. [ AKRUZ 13 e lUlo =37 el ZF  ZI%
/
Z  ARZ2/0 12 0L hal. 222 121 st  237_
1o S
. 3 AK3B e HLE . i 239 116.0 13.7 233
by
. F. CIRCUIT INSULATIION TEST WITH S00 VOLTS MEGGER:
CKT. MEGOHMS MEGOHMS
NO. L1-G: L2-G: COMMENTS
¥ — e 0000 eoesceosasasmmas 00000 eoemesesamemess 000 e e e —— ———
RN R =
B . = 5‘4::-, oAy _z__r«. aeihia asiEa T




l ELECTRICAL FIELD DATA
. = A. CONTROL STATION DESIGNATION: _BD ____ DATE: 8-25-9(
l B. CONDITION OF CONTROL STATION:
(E) XCELLENT CONDITION
(6)00D CONDITION
l (PYOOR CONDITION, BUT OPERABLE
(N) ON-OPERABLE CONDITION
. CONTACTORS: G wéfu
C. BREAKERS: £ '
l PHOTOCONTROL : & A
ENCLOSURE: (P) Leinfed sieel  o/d koy dystom slizdily =octol
I .445//.‘4 _____ i
COMMENTS:
'[5“,,0. VOLTAGE AT FULL LOAD: L1-G: 1212 L2-G: _|/9.2 Li1-L2: 244
D. AMPERES AT FULL LOAD: ~ L1: _58_  L2: _53

1 -
g LGy
50 50 to

VOLTAGE DROP AND LOAD AMPERES:

CKT. END CIRCUIT --SUPPLY VOLTAGE-—-—- --———END VOLTAGE————

NO. POLE AMPERES L1-G L2-G Li-L2 Li1-G L2-G L1i-tL2
)7

e - BRIL 17 I2ae _p2/ _23%2 _US/ He? 233
30

Z 8p2/w 3 Jar Jme 232 O)E ULl 229
1.5

__3_ 803 nE Jes; e sl lav NS A2

F. CIRCUIT INSULATIION TEST WITH SO0 VOLTS MEGGER:

CKT. MEGOHMS MEGOHMS
NO. L1-G: L2=G¢ COMMENTS




ELECTRICAL FIELD DATA

i
:

Y A. CONTROL STATION DESIGNATION: _C B DATE: _£- 2584 ___
B. CONDITION OF CONTROL STATION: .
(E) XCELLENT CONDITION g >

(G)00D CONDITION
(P)OOR CONDITION, BUT OPERABLE
(N) ON-OFERABLE CONDITION |

CONTACTBORS: o Lot~ o f naise

C. BREAKERS: >y

PHOTOCONTROL : & ) >
D04 M (P) Loinrall sKecl o/l ey sprcn £2:72K_ a5l

ENCLOSURE: o8 Sop, s:iles daml e WOay o
P COMMENTS: e i s
TREag Paad ™

()
e

ele —

o 3 /00 - s

C. VOLTAGE AT FULL LOAD: L1-G: [/2.2 L2-G: _(I2& L1-L2: 242

e

Ey

D. AMPERES AT FULL LOAD: L1: _49 _ L2: _$9
E. VOLTAGE DROP AND LOAD AMPERES:

CKT. END- CIRCUIT --SUPPLY VOLTAGE-—-- -———END VOLTAGE-——-

NO. POLE AMPERES L1-6 L2-6 L1-L2 Li1-6 L2-6 L1-L2
+5 ‘

/ céie s _lipe WN7 240 1%t 1193 23&

ke % - 202 (zao 2% Jous 195C 213

3 C8310 g /223 J2o. ! T 1137 Lts 2220

F. CIRCUIT INSULATIION TEST WITH S00 VOLTS MEGGER:

CKT. MEGOHMS MEGOHMS
NO. L1-G: L2-G: COMMENTS
[rp—— 2 < U - ———— P — b 25 ;
4 b
aﬁzssass-za:assz === -+ + 3+ + + + + + 3 - . 4

N EEE EEEEEEEEREEENNNN.]



ELECTRICAL FIELD DATA

1

A. CONTROL STATION DESIGNATION: ___@A____ DATE: 8-25-84 ___

e

B. CONDITION OF CONTROL STATION:

(E) XCELLENT CONDITION

(G)OOD CONDITION

(P)OOR CONDITION, BUT OPERABLE
(N) ON-OFPERABLE CONDITION

CONTACTORS: E

drd _ brea

PHOTOCONTROL : Pale_lep mbd _uable jo _check ____

ENCLOSURE : Pelated stee) « s/ ke ,;,sh... oA 10 hosked up
Rustiny inside. in be

_%_La_agé_ﬁ_ogéd_% e <xdernal

° : / b L2 . / e o/’
C. BREAKERS T _ﬂLfI eder Ez::z' ) Jsose in '4- 7

COMMENTS:

<

AM s ' i
|50
C. VOLTAGE AT FULL LOAD: L1-G: J2O.5 L2-G: /Z4.3 Li1-L2: 2Z#/)-2f&
: 121.9 /1246 242
D. AMPERES AT FULL LOAD: L1: EE sy s el
) E. VOLTAGE DROP AND LOAD AMPERES:
¥ CKT. END CIRCUIT --SUPPLY VOLTAGE--- —--——END VOLTAGE-——-—
T a NO. POLE AMPERES L!-6 L2-G Li1-L2 L1-6 L2-6 L1-L2
P sD a0 2)5 0 Y
L BAWNS 225 /2.3 4209 272 JI13® Uzl 226
9
zZ BAZ17 17 /2.8 )20z 24 5o sz =232l
Z3
s 8RS 23 209 1285 2¢-2tz IS _UZ) 226

F. CIRCUIT INSULATIION TEST WITH SO0 VOLTS MEGGER:

CKT. MEGOHMS MEGOHMS
NO. L1-G: L2-G: COMMENTS



ELECTRICAL FIELD DATA
J A. CONTROL STATION DESIGNATION: _°C - DATE: JB-2Z-54
) 2
B. CONDITION OF CONTROL STATION: ’_—\\iB o
(E) XCELLENT CONDITION /fT—\>
(G)00D CONDITION St -
(P)OOR CONDITION, BUT OPERABLE ¢
(N) ON-OPERABLE CONDITION ;
CONTACTORS: =
C. BREAKERS: =
SOA M PHOTOCONTROL : N__Chonk broken sut of back. ____
ENCLOSURE:  (P) fad sovsdt _Polatel Stee) old ke system
Lusting Inside_ <t hottem
COMMENTS: Reor _bent _bot _closes witha [ifle_
—1 ] —pECI2etion, “land __mer fosked up
2 a & —
]J—L—_ Pad _
fo 2

%0

C. VOLTAGE AT FULL LOAD: L1-G: /9 2 L2-G: /20,3 L1i-L2: 24

D. AMPERES AT FULL LOAD: L1: 86 Lz: S0

E. VOLTAGE DROP AND LOAD AMPERES:

CKT.  END CIRCUIT --SUPPLY VOLTAGE--- --——END VOLTABE————
NO. POLE AMPERES L1-6 L2-G L1-L2 L1-6 L2-6 L1-L2
2/
L 8¢ /8 2L 1204 1225 Z4/  Jl£s /e _23Z-
20
& Bens 20 49 (2o, 240 2z NZS =zzH
Done 26 ‘
g-L.y -Gl -» § 8c315 36__ /208 248 222 Y1 (1o 223

F. CIRCUIT INSULATIION TEST WITH S00 VOLTS MEGGER:

CKT. MEGOHMS MEGOHMS
NO. L1-G: LZ2=0: COMMENTS
>'_
£ ’ ——— e O Y —— o o o
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ELECTRICAL CONCEPT PLANS
PROPOSED LIGHTING IMPROVEMENTS FOR I-2
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SYMBOL LEGEND

&
&

x”

REMOVE JUMPER. BETWEEN
CIRLUITS J-2 AND L-|.

CenNTROL  STATION “J*

REPLACE CONTROL
STATION "J*"

NEW TOWER LIGHTS
EXISTING POLE AND FIXTURE

/

/Sy

/3

-/ \— EXISTING CIRCUITS FOR
EXISTING LIGHTING SYSTEM

NEW CABLE IN DIRECT
BURIED CONDUIT (UNI-DUCT)

NOTE:
LOCATION MAP SCALE
ALL NOTES SHOWN ON PLANS ARE
10 BE TAKEN CARE OF AS PART
OF THE REHABILITATION WORK
EXCEPT AS NOTED BY:
TYPICAL PARTIAL PLAN (NEW CONSTRUCTION)

ier

LOCATION MAP

1.0.0.7, #000-316320

POLK COUNTY j—=t== I-235 LIGHTING B

1owa 1 1987 1
| FILE NO. 8944-E|l
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~ G o CONM S
- 512 13591 70 (o7 .
Sto 1355+ 70(L1) 40-75--17, ¢ 4_ (2121367470 (1.
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/ /5/1/ (3Gt J70(RE ) i
%{7_5/:31fj/'n+1}_03(kf) 407511 -3 $7t2/362/70 (1) 5%2, /3697 JO.REY
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Jta. 1359+ 70 (Rt
701511~ M -3

2

Sta. 1373+ 80(L4)
40-/5-71- M, U-2

Sk, )35 +50 (LA

iz
20-)5-T-M, 1-2 ;?faéé:f ’{ 7,03_
RAET 40 g} 42 5-T1
G0 574, 02 k0 /386 # 5z‘a 6—%%,’%22
13841465 40157 57‘3 Pd S
\ ‘;\
Q3
- SK
B 5 ogead Qll()
zk 1y N
oOx X By 4
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{40
£f .l
gk TR NG
83 I3 Sik
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.5‘;40 2375 +50 (P4)

Sta, /372 + 40 (RL)
-EBEEM,
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7a./373 + 80 (PL)
20- /57~ 14,

LOCATE  JUMPER BETWEEN
CIRCUITS T-1 AND T-2 . REMOVE.
TROUBLESHOOT CIRCUIT T-2.
REFPLACE BAD (ABLE AS REQUIRED.

SCALE: I" = J00'
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S FILE No. 2944 -E|2




REFLACE CONTROL STATION *5* .
£ N

P \
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