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()USTOM-AIR
} OWTO ORDER

ORDER CODE

letter

C P

C CUSTOM

letter P Auto Volt (Poetia(Control) Available in Bddge Ckt. Ottly
A An-O-Matic (Cuffe! Regulated) Available in I’idge Ckt Only
Y Add-AoStack Available in 1-Phase Selenium Bridge Ckt. Only

3rd
letter

le(ter B 208 VAC kut
C 230VAC Input
D 460VAC Input
E 115/230 VAC input
: 2:’J0460 VAC Input

115/460VAC InDut
Z (Specify)

Olff’lONAI. FEATUREE
",ese fea available fo Custom-Air Rectifiers.

ack rectifiers),
(Symbol designates features available on t

de out racks for transloffner & stack.
s Ann mounting.

e;ls (specify) air ooled 10" standerd;

Conlinuous reading meters.
Noise interference filter.

iency filte.
than stsnderd number of DC Out$)ut

.,s (standard has 20 steps) (specify).
<XJ-A-Steck standerd has 36.
Rmhingsgl light. (Continuous at nowl
cTent, flashing at urcleojent, out at loss of

C.,minuoussi’ light. (Out at loss of ircut,
oulput or at undercent.]

T&A-2

tL Lightning protection for AC irut only.

tM Lightning i:-otectin for DCoutput only.

tN Lightning protectn fo both input and out-
put.

tP Special finishes (slecify).
tO F.xpod crating,
R Interrupter Circuit
tS Small amns proof ( gauge foflt, side and

back).
T Higher arnbie nperatues (specify),
tV Non standard ac .-s knockouts (specie/),
Y -Input frequenc :her than 60 cycle

(specify).
Z Any other features ,soecity).
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RESTORE
CATHODIC PROTECTION TO WATER TANKS

CAMP LEJEUNE, NORTH CAROLINA
CONTRACT N62470-79-B-2646

OPERATING AND INSTRUCTION MANUAL

SEPTEMBER, 1981
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RESTORE CATHODIC PROTECTION TO WATER TANKS
CAMP LEJEUNE, NORTH CAROLINA
CONTRACT N62470-79-B-2646

OPERATING AND INSTRUCTION MANUAL

The above contract was for replacing hi-silicon cast iron

anodes, four (4) manual rectifiers, repair three (3) manual

rectifiers and to replace wire and appurtenances at specified

locations. Two of the three rectifiers that were to be repaired

were deemed irreparable due to age, and a change order was

issued. All anodes and rectifiers were replaced as described on

NAVAC Drawing No. 40219315.

The enclosed rectifier instruction manual will serve not

only for the six new rectifiers, but also for the nine existing

rectifiers, since they are all basically the same wih the excep-

tion of capacity. Operating levels of each tank are shown on the

field service reports.

Duriron hi-silicon cast iron I-I/8" X 9" segmented Type FW

anodes were installed in each tank of a given quantity. Each

segment weighs one pound and has a consumption rate of 0.25

pounds per ampere year. Anode life can be determined by multi-

plying 0.25 x applied amperage, divided into total anode weight.

The resulting figure will then be calculated to be 50% efficient.
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twice a month to assure that the systems are oper.ting within the

pra.meters as established in the field re ports. Annual service

hould be entered into by the Owner so that the system can be

inspected for deficiencies and re-adjusted for environmental

changes, such as water chemistry, coating deterioration, etc.

The company supplying this service shall have had no less than

five continuous years of experience in servicing cathodic

protection on water tanks and shall be accomplished by or under

the direction of a Corrosion Specialist certified by the National /
Association of Corrosion Engineers (NACE).



I
I
I
I
I
I
I
I
I
I
I
I
I
I
I
I
I
I
I



GOOD-ALL

I
I
I
I
I
I
I
I
I
I
I
I
I
I!19

INSTRUCTION

MANUAL



I
I
I
I
I
I
I
I
I
I
I
I
I
I
I
I
I
I
I



I
I
I
I
I
I
I
I
I
I
I
I
I
I
I
I
I
I
I

GOOD-ALL ELECTRIC INCo

INSTRUCTION MANUAL

FOR

CATHODIC PROTECTION RECTIFIERS

INDEX

INTRODUCTION

INSTALLATION AND OPERATION

INSPECTION

TROUBLE SHOOTING

FILTER SECTION CIRCUIT DIAGRAM

GOOD-ALL SPECIFICATION SHEET

TRANSFORMER SECTION CIRCUIT DIAGRAH

STACK SECTION CIRCUIT DIAGRAM

METER SECTION CIRCUIT DIAGRAM

SPECIAL CIRCUIT DIAGRAMS (If any)

Page 1

Page 2

Page 3

Page 5
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Page 9
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NTRODUCT ON

Good-All rectifiers are sold and serviced by leading corrosion protection
firms throughout the world. These firms have the facilities and personnel
required to design and install and maintain your corrosion protection systems.

Stock of sub-assemblies and components are maintained at our plant to
enable "build to order" shipments to be made quickly. Our skilled Engineering
staff has years of field and design experience, and is well equipped to provide
specialized rectifiers when ever the application warrants the additional cost.

World-wide acceptance of Good-All rectifiers is the result of rigid
quality control as a basic part of the manufacturing process. Close attention
to quality control of components, manufacturing processes and finished
assemblies guarantee you the finest, most reliable rectifiers in the world.

Corrosion of underground pipelines and other structures is a process which
is continuous 24 hours per day, 365 days per year; and protection must also be
continuous to effectively combat corrosion. Correct selection, installation
and operation of a cathodic protection system is important, as severe corrosion
could result from interruptions in protection. Reliability must be the chief
criteria in the design of a cathodic protection installation. The Design
Engineer can provide significant savings to his company in dollars and manpower
by specifying Good-All rectifiers, which are backed by years of outstanding
reliability history. We salute your good judgment in adding ancther Good-All
rectifier to your system.

Rectifiers received in damaged condition should be accepted, a notation
made on the freight bill and a claim made to the carrier. Concealed damage
should be reported to the carrier immediately. Any type damage should be
reported to the carrier, all cartons or crates saved in orlginal condition
and claim made to.he carrier. Permission must be granted by Good-All before
the return of any rectifiers for repairs.

When requesting information or ordering parts for this rectifier unit,
please specify the serial number and model number. Information is available
from our distributors located in convenient areas about this country, Canada
and overseas.

Rectifiers manufactured by Good-All are guaranteed against defects in
design, workmanship or material for.a period of one year as described in our
catalog. In any event, the obligation of Good-All is limited to the repair,

adJustment or replacement at our factory of any rectifier or part thereof,
which shall be found defective upon examination.

GCCC-O
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INSTALLATION AND OPERATION

Before Installation, check for loose connections, and touch up scratches
on the cabinet. A few minutes spent wisely before Installation may save much
trouble later.

Following are some installation tips which may be helpful:

The site of the installation is Important. It should be at
a location which is easlly accessible so the rectifier can
be Inspected and adjusted regularly, and yet not near
residential districts, play grounds, etc., where vandalism
may be a problem.

If the rectifier Is mounted around livestock, It should be
fenced In or mounted high enough so they cannot scratch on
it, If Installed In remote areas open to hunting, It should
be made as.inconspicuous as possible, Avoid placing bright
symbols or markings on the rectifier which would make good
targets,

Adequate ventilation Is Important Install the rectifier
away from building ventilator shafts, diesel exhausts, etc.,
keep an adequate distance from buildings or other devices.
Air cooled rectifiers are cooled by convection (air moving
over the components) and heat radiating through the sldes
of the cabinet. Keep the cabinet at least one foot away
from the other objects. Oil Immersed units are cooled by
the clrculation of the oll over the components and radiation
of heat through the sides and top of the tank. (Use only
transformer oil without Inhibitor additives.) Nothing of an
Insulating nature should be appiled to the case such as
mastic, tar and etc.

If possible, place the unit in the shade. Hounting It on the
North side of the pole will help. If the ambient temperature
is extremely high, a sunshade Is a good Investment.

Host co<es require a fused, visible disconnect switch ahead
of the rectifier. Ehen working on the rectifler, make certain
this switch is open, since voltage is present on the line side
of the circuit breaker even when it is turned off.

Lightning arresters are cheap Insurance when the rectifier is
located In areas of frequent thunder storms. The AC attester
is best placed at the top of the service pole; but is.effective
even when placed inside the unit. AC and DC lightning attesters
should be standard equipment on all rectifiers with sllicon stacks.

-2- GCCC-EO



I
I
I
I
I
I
I
I
I
I
I
I
I
I
I
I
I
I
I



I
I
I
I
I
I
I
I
I
I
I
l
I
I
I
I
I
I
I

The following precautions should be observed on every rectifier
Installatlon:

(A) The rectifier case should be connected to a ground
rod driven at the location of the unlt, Host
manufacturers provide a grounding lug on the cabinet
for this purpose,

(B) Hake certain before energizln9 the unit that the
Input voltage available is that for which the
rectifier is designed.

(C) Check the output connections for correct polarity.

(D) Do not Install other equipment in the rectifier
cabinet, Thls invalidates the rectifier guarantee
since the manufacturer has no control over the quality
of.the equipment added, The additional equipment
might also Interfere wlth the cooling of the rectlfler,

(E) Hake certain that the screens are not obstructed
on air cooled cabinets. Do not place the Service
Manual on the bottom screen.

(F) On three phase unlts make certain all three sets
of adjustment taps are set alike.

Future ground-bed changes ought to be considered when a
conventional rectifier is adjusted at or near maximum voltage
or current. /hen initlal|y adjusting the rctlfier, start on
the low adjusting taps and bring up the desired rating slowly.
This keeps the power relatively low if a fault occurs and also
helps the selenium stacks to re-form.

-2 A- GCCC-O
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INSPECTION
gular Inspection and good records on all cathodic protection rectifiers can

1 result in less outagest better performances and Ioer cost in &he long run. The
following inspection procedure should be followed at least twice each year, or
preferably, once a month.

1- The first part of any Inspectlon of equipment is what is sometimes referred to
tas the lookt feel, smell procedure. In a rectifler this should be done on the
Inside and outside of the unit. On the inslde, the first thlng to check immedlately

1 after turnlng the unit off Is the operating temperature of the plates byslmply
feeling the plates in each stack of the unit. Uneven operating temperature of the
plates is a very definite Indlcatlon of trouble. For example, in a four stack slngle

1 phase rectifier, if we should find that two stacks in the unit are warm and two
1 stacks are cold, this can mean only one thing Ilghtn!ng surge or some other hazard

has damaged one of the stacks in the unit. Since a bridge rectifier containing four

1 stacks has two pairs in a bridge, a fault in one of the stacks ould completely
eliminate one of the paths in the bridge which would cause the other path to carry

.,: all the current, and thus result In two warm stacks and two cold stacks. If this

" condition is allowed to continue wlth two of the stacks carrying all of the Ioad the

I result will be failure of the unit. Also while the unlt Is operating in,this
manner, the output will be half-wave Instead of full-wave, which causes Interference

I _prblems" i1
/ Another thing to look for the tell-tale burned arc that is caused by
llghtning when an arc has occurred across an insulator or some other component.

1 Another check, which should be made as soon as possible after turning the unit off,
is the operating temperature of all contac throughout the unlt. All bolted
pressure type connections of any kind in a rectifier can become loosened and
result in a bad contact, which will cause heating. The heating w|ll cause oxlda-

I tion resulting in still poorer contact; and this will continue until failure.
Any of these can be spotted before actual trouble develops by simply checking
the temperature of all contacts immediately after turning the unit off.

m Proper cooling of all the components in the rectlfler is always a problem.
/ccumulations of dust, bird or Insect nests, or anything of this type on the

components or on the screens can cause overheating and failure of the unit. Most
rectifiers are ve6liated through screens which have a maximum opening of 1/8.
This will prevent the entrance of most insects that can cause trouble; therefore
special care should be taken to see that no holes in the unit are left unplugged to
allow the Insects to enter the rectifier.

/hile the unit’is turned off, the electricait-i-Urer should be checked
for creep. The creep In the meter can Indicate either a faulty electric meter or

electrical leakage of some kind in the wiring to the unit. This leakage might be
in the actual wiring itself or, if .lightning attesters are usedt could posslbly be
in the lightning arresters themselveso

For the next step, the unit should be-turned on and the meters in the
ectifler should be checked using portable voltmeters and ammeters which are known
to be accurate. The accuracy of the meters can be checked by a DC voltmeter and
by connecting a 50 mlliivolt meter to the shunt in the unit, This check Is

I possibly not necessary on each Inspection; but should be carried out at least once
per year. Poor contacts in meter switches can cause erroneous readings, This can

I -3- ccc-0
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gs are obtained. The.latest type Good-All meter switch is a sealed, submersible
type, which will give many years of reliable operation.

The efficiency of the unit should then be checked. The efflclency of the unit
i Is simply the ratio of the average DC output to the AC Input times 100. The DC
loutput is the DC volts times the DC ampso

i DC Volts x DC
ETIclency x iuuAC atts

I The input can be determined by connecting a watter into the primary
lclrcuit of the rectifler or in .nkst cases can be measured easier by counting.the turns of the disc in the watt hour meter and applying the following formula.

AC Watts K x NTX 3600

I ere K is the meter constant (shown on the dial face) N Is the number of
revolutions of the meter disc, and T is the time of measurement in seconds.

If a DC filter is present, the choke and capacitors should be visually
Inspected and checke for overheating. Each capacitor fuse should be Inspected
to insure the operation of all the capacitors. Poor filtering will decrease

The efficiency e.cord is particularly helpful because as stacks age in a
rectifier, the efficiency will drop and any sudden changes in the efficiency
is usually an indication that some component Is faulty. In most cases where
the efficiency of the rectifier has dropped 20, the Increased power con-
sumption is costing enough money that it would be cheaper to replace the
stacks in the unit. This would also result in better performance of the

When checking efficiencles, only DIArsonvaI type DC meters should be
used. The first reading in the efficlency record should be the one supplled
by the manufacturer showing what the efficiency was when the machlne was Inspected
at the factory. (See Page 9). The efficiencies, which should be expected of
vhrious types of rectifiers, can be found in the engineering data contained in
the Good-All catalog.
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TROUBLE SHOOTING

If an Inspection reveals that a unit has failed or is about &o fall, then the
trouble shooting procedure should be followed to locate the faulty component or
components so that the unit may be restored to good operationo To be able to do
trouble shootlng in a rectiflerp as with any machine, It is essentlal that the basic
operation be understood completely.

The simplest way to approach a trouble shooting procedure to locate a faulty
component is to study the floof power through the unit. Therefore, in this
discussion, the components which are used will be studled, starting from the Input
of the unit and carrying It through to the output.

If the fIo of poer is studied by first starting at the AC line which feeds
power into the unlt, the first component may be a lightning arrester. In thls case,
a by-pass for high surges entering the machine as a result of Ilghtnlng. In most
rectifiers, the first component will be the circuit breaker. The clrcult breaker
,may be a magnetic type, thermal overload protector, or in some cases a fused

In all cases, It should be some type of breaker which can be used to turn
the unit off and on, and will also provide overload and short circuit protection.
Circuit breakers can sometimes develop bad contacts; thereforep if the unit is
completely inoperative, the potential across the load side of the circuit breaker
should be checked before proceeding. If the rectifier is a single voltage recti-
fier, the load side of the circuit breaker will be connected to the primary of
the transformer. If the unit is a dual voltage rectifier, it is equipped with a
voltage change-over panel; and since It has mechanical or pressure type contacts,
this point should always be checked for open circuits or poor connection.

The next potential to be checked going through the unit would be the secondary
.of the transformer. This can be done by checking between any two of the terminals
in the circuit that is used for changlng the output of’the rectifier. The
secondary AC voltage of the transformer should appear between the center studs
on the voltage change panel, and the amount of voltage between these two points
would be determined by the rating of the machine and the setting of the bar link
adjustments. No voltage between these polnts could possibly be caused by poor
onnections in the bar links. The next component In the unit, is the rectifier
tack which changes AC’into DC.

An assumption that a rectifier is inoperatlve or has no output may come as a
’esuit of no reading on the voltmeter or ammeter. However, one should not over-
ook the fact the voltmeter or ammeter Itself could be at fault. Therefore,
ihe meters should always’be checked by substituting a portable meter, which is known
o be good.

Some rectifiers may contai.n a fllter In the DC output which is used to in-
rease conversion efflclency and/or reduce Interference. In most cases, this will
what Is referred to as a single L section filter. This will consist of a

choke connected in series with one of the DC leads and capacitorsConnected be-
ween the positive and negative terminals on the output of the machine. (See
age 8 for a typical circuit of a filter).

Hany special features may be Incorporated In the rectlfler; such as secondary
reaker protection, alarm circuits, etc. The best sources of circuit informationre the lettered pages In the rear of thls Instruction Hanual.

-5- GCCC-O
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Insulation testers, such as Meggers or Vibra-grounds are preferred for high-potntlal circuit testingo However, if such is not available, the Inexpensivetrouble light may be used,

As an example if it is desired to check for a fault between the secondaryof the transformer and case, disconnect the voltage adjustment bar links toIsolate the secondary from the stacks. Then connect the trouble light betweenone of the hot AC primary lines coming Into the unit and the secondary of thetransformer,. The hot line may be located by connecting the light between a Ilne
and ground. If it Is a hot line and the bulb is good It will llght. If thereis no Fault in the secondary the light bulb will not glow, However if the
secondary should be shorted to ground the bulb will light. Any 1|5 volt lightbulb can be used; even on higher voltage machines, If 230 or EO volt poer isused in the machine and the trouble light is connected between the high voltageline and a component and there is a short all that could happen is that the
light bulb may burn out,

I The following outline Includes some good examples of difficulties encounteredn rectifiers and trouble shooting procedure which may be used to locate the fault:I Ao If no output Voltage or current is obtainable at all difficulty and
remedy may be:

I 1.

I
I
I
I
I

I

Breaker tripped (or fuse blown).
a. If apparently due to steady overload, reduce output slightly,
b, If breaker trips repeatedly even with output reduced, cause

may be:
(1) Short circuit (line-to-line or line-to-ground in

some component). Isolate component then check
insulation with ohmmeter or megger.

c, If breaker trips occasionally for no obvious reason
the cause may be:
(1) Temporary overload due to soil moisture changes,
(2) Line voltage surges, or wrong line voltage

connections, AdJust rectifier for operation
at proper llne voltage for the location.

(3) -Jntermittent short clrcuitso Isolate and check
with megger,

() Sun heat, on thermal elements. Install a
shade or shield.

(5) Thermal elements or magnetic coils too small
for load,

No AC line voltage use AC voltmeter of proper range to check.

Open circuit in some component or connection,
a, Check all connections especially:

(1) AC line voltage selector,
(2) Fine and coarse transformer taps.
(3) Stack connections.

-6- GCCC-EO
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) Rectifier stacks. Use AC voltmeter to see that there is
voltage being applied to the stacks.
(I) If so they may be open clrculted and should

be checked further nd posslb]y replaced.
(2) If not something farther ahead. In the clrcui’is open.

Meters defective.
a. Ue accurate portable DC meters to check them.
b. Replace meters (or meter switches) If Indicated.

5’ Transformer defective if AC line voltage is applied to the
primary, but none Is measureable at the secondary, check to see
if there Is an audible hum ccxnlng from the transformer.
a.-If so, the primary Is operating, but the secondary is

probably open.
b. If not, the prlmary is probablyopen.
c. Check the above concluslons by isolating the trans-

former and checking the DC resistances of the wlnd-
Ings with an ohnvneter.
(I) Primary should have around I to 10 ohms reslstance.
(2) Secondary should have 1 ohm or less.
(3) If either of the resistances Is quite high,

the partlcular winding Is effectlvely an open
clrcult and the transformer wlli have to be repaired
or replaced. Make sure that the hlgh resistance is in
the winding and not in some connection lug.

Circuit Breaker (or thermal overload protector) defective.
If the contacts donlt close, they (or possibly the entire unit)
-should be repaired.

If maximum DC output vo]tage obtainable at rated DC current is only
about half what it should be, the trouble may be:

1. Machine connected for higher line vo]tage than that on which It
is being operated.

2. Half of the stacks open-circuited in a single phase machlne,
making the machine operate as a half-wave rectifier, Instead of
a full-wave unit.

Part of the stacks open-clrcuited in a three-phase machine,
making the machlne operate as a slngle phase rectlfler, Instead
of a three-phase unit.

Stacks aged badly.

CIRCUIT
SINGLE PHASE BRIDGE
SINGLE PHASE CENTER-TAP
THREE PHASE BRIDGE
THREE PHASE IYE

Improper transformer used. The maximum secondary voltage
obtalnable should be at least:

RATI 0
AC VOLTAGE VALUES
TO DC UNIT RATING

i.2

0,8
0.9

GA 251
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AC voltage may run he Secondary considerably Igher than
some machines;these values In especially low DC voltage..- unlts.

m 6. In a three-phase, addition to the above, onemachine, In
I phase may:

m o. Be open circuited, In which case the current In
one AC line will be i0 or less of that in the
other to.

m b. Have stacks that are aging more than the others,
Inwhlch case the line current unbalancemay be
I to 50 or so, The defective stacks may be Iso-
lated by opening the secondary of each phase In
turn. then checking the stack drop of the re-
malnlng stacks In the same way as for single phase.

7. Low line voltage... Filter trouble-shooting Is an Important part of rectifier maintenance
Below Is a circuit dlagram of a filter The component with the shortest life Is

1 the capacitor. A capacitor usually falls by shorting, therefore, each capacitor
is indlvidually fused to prevent a complete shut down of the rectifier and make

I the locating of the shorted capacitor easier. The capacitor fuses should be
checked occasionally to Insure proper operation of the filter. If a capacitor
fuse blows it should be replaced, the unit turned on, and then the fuse
rechecked. This is necessary because a fuse may blo as a result of surges

I and the capacltor be undamaged. If the new fuse blows the capacitor should be
replaced. Checking a capacitor with an ohmmeter is not dependable because the
voltage applied Is less than the operatlng voltage.

The choke in a filter circuit could fall by overhet|ng due to overload,
in which case the high temperature operations would shc v[slb|e effects of
urning. A choke could also fall by a short between the winding and the core.

This could be checked by hi-pot or megger test.

RECTIFIER FILTER

I
I
I
I
I

STACK

CAPAC TORS

CHOKE FUSES

O/

GA 251
-8-
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HOW TO ORDER (SEE ORDER CODE, PAGE 178-A-2)

CUSTOM LIN

---STANDARD

AIR COOLED

SELENIUM

-PHASE BRIDGE

ORDERING CODE EXAMPLE
A W S A POc s

115 V..A.C. IIUT

, 8B, 9. 9B
e 178-A-2
178-A-1B

178-A-3



I
I
I
I
I
I
I
I
I
I
I
I
I
I
I
I
I
I
I



CUSTC}M AIR.I
STANDARD RECTIFIERSI

FEATURES SPECIFICATIONS
Goed-NI Custom quality. Heavy steel swing epen case, with white
Single-phase or three-phase input, baked-enamel finish.
20 DC output adjustment steps. Standard Custom Ractifie Ratings
Silicno or Selenium stacks. 45C Ambient temperature rating is stanclad.
Nomoving parts, relays, orcnotacts. Custom-quality Vanstormers, stacks and de-

Primary circuit components shielded from ac- rating.

cidental contact. Bidge rectifie circuits.

Full magnetic circuit I:weakers no high am- Large 2% acctracy meters with switch to read
bient tripping, volts & amps.

Red-Lined meters individually calibrated. Meets NEMA Standards.
Meets NEMA standards.

P" /
TYPICAL OMPONENT LAYOUT

I
I

HOW TO ORDER (SEE ORDER CODE, PAGE 178-A-2)

CUSTOIVl LINE

--STANDARD

AIR COOLED

-PHASE BRIDGE

ORDERING CODE EXAMPLE
C S A W P

OPTIOIAL
FEATURES

RATED DC AMPERES

RATED DC VOLTS

115 VlC

RATINGS See pages 178-A-7, 7B, 8, 813. 9, 9B
OPTIONS See page 178-A-2
CASE SIZES See page 178-A-1B

178-A-3
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--ISOLATION STEP DOWN
TRANSFORMER

k 5 SELENIUM RECTIFIER
WAVE BRIDGE

MAGNETIC
CIRCUIT BREAKER z /-

FULL

FUSE

k’-RISER AMMETER
RISER CIRCUIT 2

ADJUSTABLE RHEOSTAT

w’-BOWL AMMETER

VOLT METER
FUSE

CIRCUIT

NEGATIVE

HARCO
Corrosion

CORPORATION
Engineering Oivision

D.*WNS’: JEW ] CAMP LEJEUNE,
I RESTORE CATHODIC PROTECTION

9/9/81 ] FIFTEEN (15) WATER TANKS

__48,.
/ CONTRACT N62470-79-B-2646





5 DIA. HANDHOLE

LB

TANK

D.C.

CONDU

ROOF

FEEDER

RUBBER GASKET
E T /-- GASKE T
/ L

WIRE

6 DIA.

JM. PLATED
HANDHOLE COVER
PLATE

I/2’L 13 CADMIUM
BOLT

II If II

I.7-V  ONG
STEEL B A R

PORCELAIN INSULATOR

TO FEEDER

AS BUILT

WIRE

#RAP 4 TURNS

ANODE LEAD

REPLACES Dw6 ..r,. 3205-A

WIRE

RV/,ED /- 5"- 77

HARCO CORPORATION
CATHODIC PROTECTION DIVISION

4600 EAST 71st ST. CLEVELAND, OHIO 44125
B’, IIAI BATE 8-27-80 NO. 25522-T

HANDHOLE
AND

SUSPENSION DETAIL



I
I
I
I
I
I
I
I
I
I
I
I
I
I
I
I
I
I



HOUSTON HARCO LOS ANGELES HARCO NEWARK HARCO. CLEVELAND HARCO ATLANTA HARCO CHICAGO HARCO HOUS’FO/,

15-27
DURCO DUR.ANO-FLEX(R) ANODES 8.ts-7s

I SUITABLE FOR FLEXIBLE ASSEMBLY’

I
I
I
I

TECHNICAL DATA

PATTERN NUMBER

NOMINAL DIMENSIONS

WEIGHT POUNDS

SURFACE AREA- SQUARE FEET

MAXIMUM CABLE SIZE

RECOMMENDED CABLE SIZE

RECOMMENDED DISCHARGE. AMPS.

MINIMUM SPACING BETWEEN ANODES

GENERAL APPLICATIONS

BS19331AB

1/8"" x 9""

8/7

G2

BS12908AE

5

.40

4/7

G21/2

AS33213A

2’/-." x 9""

9

.5O

4/7

FC

BS16936A

1Y.,’" x 9""

.30

6/7

817 417 4/"7 8/7

.025 0.100 0.200 0.075

1" 2" 2" 1"

E h:vJtl:(I

hcsh w,lhtr

tank,.

Underground
cables in
ducts or
flesh water
tallks.

,ql ()liml L’nf.h

I
I
I
I
I
I
I

I
I HRRCO

30

O

O

Z

m
r-
m

O

Z
m

o

I

0

E)
E

0

0

0

Z

0

Z

ATLANTA HARCO CHICAGO HARCO HOUSTON HAl]CO LOS ANGELES HARCO NEWARK HARCO CLEVELAND HARCO
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,;

\ CAULKED LEAD

i
ASSE}

\
POLYt

HARC0 C RP i N

CLEVELAND ATLANTA CHICAGO
HOUSTON LOS ANGELES NEWARK

CABLE

DURIRON TYPE FW
14.5%HIH SILICON
CAST IRON ANODE

1.13"dla.x 9"long
(2.83cm.x 22.5cm.)

ASSEMBLY WASHER

SEALING COMPOUND

POLYETHYLENE WASHER

BY" R.J.B.

TYPICAL DURIRON FW
ANODE ASSEMBLY

6-16-76 NO S-24919-A
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0 H0,USTON HARCO LOS ANGELES HARCO NEWARK HARCO CLE/Ei AND HARCO ATLANTA HARCO CHICAGO HARCO

!
I
I
I
I

HMW POLYETHYLENE

TYPE CP CATHODIC PROTECTION CABLE WIRE & CABLE
C--!

Apr|l, 1976

O
t-
O
u)

Z

m
I-
ra

l-conductor, combined HMW polyethylene in-
sulation and jacket

DESCRIPTION: l-conductor, stranded, plain, annealed copper; black high-molecular weight polyethylene
insulation and jacket.

APPLICATION: The outstanding dielectric strength and moisture resistance of the high-molecular weight
polyethylene, coupled with its high resistance to corrosive chemicals characteristic of the
environments requiring cathodic protection, deservedly make this construction the work-horse
of the cathodic protection cables. Polyethylene is resistant to salt water and most organic and
inorganic substances. Conforms to ASTM Spec #D-1248, Type 1, Class C, Grade 5. Used for
cathodic protection bed header cables, for return leads, for anode lead wires, for bonding.

0

Z
m

m

m

EIGHT POLYETHYLENE -(HMW) AP No. 06805

I
I
I
I
I
I
I
I
I

SIZE

AWG

OR

MCM

NO. OF

STRANDS

INSUL.
JACKET
THICK-

NESS

(INCH)

APPROX.

O.D.

INCHES

APPROX.
SH. WT.

LB./M FT.

4 7 7/64 .46 200

2 7 7/64 .52 286

19 8/64 .59 365

1/0 19 8/64 .63 438

2/0 19 8/64 .67 539

4/0 19 8/64 .78 829

250 37 0/64 .89 991

300 37 0/64 .95 84

350 37 10/64 .99 1353

QUANTITY OF EACH SIZE DETERMINES THE PRICE TO APPLY; DIFFERENT SIZES MAY NOT BE COMBINED
TO OBTAIN LOWER PRICES. 10% CHARGE FOR WIRE LENGTHS LESS THAN 1000 FEET.

Prices are F.O.B. destination in continental United States, except Alaska, if served by common carrier, for shipment=
1000 pounds and over. Shipments of les than 1000 pounds are F.O.B. point of shipment.

These items are shipped on non-returnable reel No charge is made for the reels, and no crlit will be milowl if they
are returned.

Prices, terms and conditions are subject to change without notice.

0

I

Io ATLANTA HARCO CHICAGO HARCO HOUSTON HARCO LOS ANGELES HARCO NEWARK HARCD CLEVELAND HARCO IW’

O
"I-
0
c

o
z

c)

O

Z

O

z
m
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I0 IE,-. HIGH S-ILICON CAST IRON ANODE STI IIIGS
CONTAINING 8 i-I/8" X 9" SEGI,’.ETS EACI!
ON EXISTING RADIUS, 3’ OFF BOTTOM

CONTAINING I I-i/8" X
ON EXISTING RADIUS, 3’ OFF BOTTOI

I NEW HIGH SILICON CAST IRON AIODE STRIr,G
CONTAINING 31 I-I/8" X 9" SEGMEI.ITS..___... A O’ RADIUS,’4’ OFF BOTTOI

HARCO CORPORATION
Corros,om En@ineering D,v,sion

CLEVELANO ATLANTA
HOUSTON LOS ANGELES NEWARK

NOTE:

ALL HAND HOLE COVER GASKETS TO BE REPLACEO
I’!ITH BUTYL RUBBER

EXISTII!G CONDUIT. REr’IOVE EXISTI,G
AND REPLACE WITH 2 #12-7 STRAND THHI,!
WIRE

NE GOODALL ELECTRIC 40 VOLT 20 A.I.]P DUAL
CIRCUIT MANUAL RECTIFIER CATLLOG NO. CS[,WS#
40-20. SYSTEM NEGATIVE !lAY BE II#DE AT ik
NEAR RECTIFIER ’IOUNTING CHA!IIiEL
EXISTING 115/60/i A.C. CONrIECT BY HARCO

CATHODIC PROTECTION
300,000 GALLOI TANK IO. S-IO00

IrIDUSTRIAL AREA,
CAI,IP LEJEUNE, NORTH CAROLINA

mY: J.E
AS

DATE: 8 7-,,0 No.T-4];44-1
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10 NEW HIGH SILICON CAST IRON ANODE STRINGS
CONTAINING 8 1-1/8" 9" SEGEMNTS EACH
ON EXISTING RADIUS, 3’ OFF BOTTOM

5 NEW HIGH SILICON CAST IRON ANODE STRINGS
CONTAINING 1 I-1/8" X 9" SEGMENTS EACH
ON EXISTING RADIUS, 3’ OFF BOTTOM

i NEW HIGH SILICON CAST IRON ANODE STRING
CONTAINING 31 1-1/8" X 9" SEGMENTS ON
A O’ RADIUS, 4’ OFF BOTTON

NOTE:

ALL HAND HOLE COVER GASKETS TO BE
REPLACED WITH BUTYL RUBBER

EXlSTING CONDUIT. REIIOVE EXISTING NIRE
AND REPLACE WITH 2 #12-7 STRAND THHN
WIRE

EXISTING 18 VOLT 20 AMP MANUAL RECTIFIER
HARCO NO. 4106

HARCO CORPORATION

CLEVELAND ATLANTA CHICAGO
HOUSTON LO ANGELES NEWAI:::tK

CATHODIC PROTECTION
300,000 GALLON TANK NO. S-29

50 AREA
CAMP LEJEUNE, NORTH CAROLINA

sY: J.E.W.
LT

DATE: 8-27-80 NO. T-4884’
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’. 8 NEW HIGH SILICON CAST RION ANODE STRIGS
CONTAINING 6 I-I/8" X 9" SEGE.rlTS EACH

.,. ON EXISTING RADIUS, 3’ OFF BOTTOI.]

. 4 NEW HIGH SILICON CAS,T, IRO,N, ANODE STRII,GS
CONTAINING 1 I-1/8 X 9 SEGIENTS EACH
ON EXISTING RADIUS, 3’ OFF BOTTO.. I NE HIGH SILICON CAST IRON ANODE STRING

e .. CONTAINING 31 1-i/8" X 9" SEGMENTS ON
A O’ RADIUS, 4’ OFF BOTTOrl

NOTE:

ALL HAND HOLE COVER GASKETS TO BE REPLACED
WITH BUTYL RUBBER

EXISTING CONDUIT.
AND REPLACE WITH 2
IIRE

RErIOVE [XISTING ,IIRE
#12-7 STR,ND THHN

EXISTING 20 VOLT 23.9 AMP r.IANUAL RECTIFIER
IARCO NO. 2738

HARCO CORPORATION
Corrosion En[aineer,ng OwsionHRRCO

CLEVELAND ATLANTA CHICAGO
HOUSTON LOS ANGELES NEWARK

CATHODIC PROTECTION
I,000 GALLON TANK rO. SFC 314

’’ FORCE TROOPS
CAMP LEJEUNE, NORTH CARLIA

AS BUILT

IATE: 8 27-L0 NoT-48LI44-3_
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5 tEW HIGH SILICON CAST IRON ANODE STRIrIC5

ON EXISTING RADIUS, 3’ OFF BOTTOM

I NEW HIGH SILICON CAST IRON ANODE STRING
C.ONTAINING 31 I-1/8" X 9" SEGMENTS ON
A O’ RADIUS, 4’ OFF BOTTOM

COITAINING 6 i-i/8" X 9" SEGMENTS E,r,.Cl!

br, Z5
NOTE"

ALL HAND HOLE COVER GASKETS TO BE REPLACED
IITH BUTYL RUBBER

EXISTING CONDUIT. REMOVE EXISTING WIRE AI[
REPLACE WITH 2 #12-7 STRAND THHN 1,fIRE

EXISTING 18 VOLT 10 AMP IIANUAL RECTIFIER
HARCO NO. 4104

HARCO CORPORATION
Corrosion Engineering C)vson

CLEVELANO ATLANTA CHICAGO
IOUS[1N LOS ANGELES NEWARK

CATHODIC PROTECTIO!I
100,000 GALLON TANK 0. S-DB-25

COURTHOUSE DAY
CA!P LEJEUNE, NORTH CAROLIIA
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HRRCO

-.1

EXISTING

MARCO CORIORATIO N
Corros,on En,neer,g

15/60/I CONIECT BY HARCO

CL FVELAND ATLAN [A CHICAGO
HC)UST(’JN LOS ANGELES N: WARK

NE’I HIGH SILICON CAST IRON ANODE STRINGS
CONTAINING 6 1-1/8" X 9" SEGIEI:TS EACH
ON EXISTING RADIUS, 3’ OFF BOTTOII

NEI’I HIGH SILICON CAST IRON ArIOD[ STRING
CONTAINING 31 1-1/8" X 9" SEGrIENTS ON
A O’ RADIUS, 4’ OFF BOTTOM

NOTE:

ALL HAND HOLE COVER GASKETS TO BE REPLACED
WITH BUTYL RUBBER

EXISTING CONDUIT. REPROVE EXISTING tIRE
AND REPLACE WITH 2 #12-7 STRAND THHN
WIRE

-NEW GOODALL ELECTRIC 40 VOLT 20 AMP DUAL
CIRCUIT MANUAL RECTIFIER CATALOG CSAWSA
40-20. SYSTEI NEGATIVE IIAY BE MADE AT OR

A F

CATHODIC PROTECTION
i00,000 GALLON TANK NO. S-RR-44

RIFLE RANGE
CAIP LEJEUNE, NORTh! CAROLINA

AS BU tL’I’

BYj .E.W. DATE 8-27-g’3 NO.T-48844- 5
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NEI,! HIGH SILICON CAST IRON ANODE STRINGS
CONTAINING 8 1-1/8" X 9" SEGMENTS E#CH
ON EXISTING RADIUS, 3’ OFF BOTTOI

NEW HIGH SILICON CAST IRON ANODE STRINGS
CONTAINING I 1-1/8" X 9" SEGMENTS EACH
ON EXISTING RADIUS, 3’ OFF BOTTOm1

NEW HIGH SILICON CAST IRON ANODE STRING
CONTAINING 36 1-1/8" X 9" SEGIENTS ON
A O’ RADIUS, 4’ OFF BOTTO

NOTE:

ALL HAND HOLE COVER GASKETS TO BE REPL#CED
.!ITH BUTYL RUBBER

EXISTING CONDUIT. REIOVE EXISTING WIRE
AND REPLACE WITH 2 #12-7 STRAND THHN
WIRE

EXISTING 60 VOLT 28 AMP IIANUAL RECTIFIER
HARCO NO. 9339. REBUILD WITH REPLACEMENT
OF TRANSFOIER, SELENIU STACK AND ALL
ETERS

HARCO CORPORATION
Corrosion Enlineermg D,v,sion

HRRCO
CLEVELAND ATLANTA CHICAGO

HQ[JSTON LO ANGELES NEWARK

CATHODIC PROTECTION
350,000 GALLON TANK NO. 4130

AIR STATION WHITE STREET
CAMP LEJEUNE, NORTH CAROLINA
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I

HARCO CORPORATION
CoPPOSO Engineernla OwsionHRRCO

-: 8 NEW HIGH SILICON CAST IRON ANODE STRINGS
CONTAINING 8 1-I/8" X 9" SEGMENTS EACH
ON EXISTING RADIUS, 3’ OFF BOTTOIi

"
CONTAINING i i-I/8" X 9" SEGHENTS EACH
ON EXISTING RADIUS, 3’ OFF BOTTOM

"’\--.
. 1 NEW HIGH SILICON CAST IRON ANODE STRING

CONTAINING 36 1-1/8" X 9" SEGMENTS ON
"-....._..._____ A O’ RADIUS, 4’ OFF BOTTOM

NOTE:

ALL HAND HOLE COVER GASKETS TO BE REPLACED
WITH BUTYL

EXISTING CONDUIT.
AND REPLACE WITH 2
WIRE

REMOVE EXISTING IIRE
#12-7 STRAND THHN

NEW GOODALL ELECTRIC 60 VOLT 28 . DUAL
CIRCUIT MANUA] RECTIFIER CATALOG NO. CSAWSA
60-28. SYSTEM NEGATIVE Y BE MADE AT OR

NEAR RECTIFIER MOUNTING CHANNEL. EXISTING
i15/60/I A.C. CONNECT BY IRCO.

CATHODIC PROT[CTION
350,000 GALLON TANK NC. 310
AIR STATION CAI.IPBELL STREET
CAHP LEJEUNE, NORTII CAROLINA

BY J.E.H.
AS BLi] LT

IDATE:g-27-O No.T-4344-7
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HRRCO

1

NEW HIGH SILICON CAST IRON ANODE STRINGS
CONTAINING 6 1-1/8" X 9" SEGHENTS ON
EXISTING RADIUS, 3" OFF BOTTOI’,i

NEI HIGH SILICON CAST,,IRON ANODE STRING
CONTAINING 39 1-1/8 X 9 SEGMENTS ON
A O’ RADIUS, 4’ OFF BOTTOM

HARCO CORPORATION
Corros)o Eng)neer)ng (),vs)on

NOTE"

ALL HAND HOLE COVER GASKETS TO BE REPLACED
WITH BUTYL RUBBER

1 EXISTING CONDUIT. REHOVE EXISTING I!IREf AND REPLACE WITH 2 #12-7 STRA’)D TItltN
WIRE

CIRCUIT MANUAL RECTIFIER CATALOG NO.

CSAWSA 40-12. SYSTEH NEGATIVE MAY BE

IIADE AT-OR NEAR RECTIFIER MOUNTING CHANNI’&

EXISTING 115/60/I)A.C. CONNECT BY

CATHODIC PROTECTION
I00,000 GALLON TANK NO. S-TC-I070

GEIGER SOUTH
CAMP LEJEUNE, NORTH CAROLINA

C[ EVELANtO ZTLAr’,JA CMICAGO

Y J. E ,W.
AS BU I,T

IDATE 8-27-30





HARCO CORIORATIO N
Corrosion Engineering Dvusion

CLEVELAND ATLANTA CNICAG
HOUSTON LOS ANGELES NEWARK

...___--5 NE! HIGH SILICON CAST IRON ANODE STRINGSCONTAINING 6 I-I/8" X 9" SE@.ENTS ONEXISTING RADIUS, 3’ OFF BOTTOM
I NE HIGH SILICON CAST IRON ANODE STRINGCONTAINING 39 1-1/8" X 9" SEGMEIITS ON0’. RADIUS, 4’ OFF BOTTOM

NOTE

ALL HAND HOLE COVER GASKETS TO BE REPLACEDWITH BUTYL RUBBER

EXISTING CONDUIT. REMOVE EXISTING WIREAND REPLACE WITH 2 12-7 STRAND THHNHIRE

EXISTING 40 VOLT 12 AMP MANUAL RECTIFI[RHARCO NO. 7236

CATHODIC PROTECTION
100,000 GALLON TANK NO. S-TC-606

GEIGER NORTII
CAMP LEJEUNE, IORTH CAROLIN,
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1

’HA

1

//
.....

CONTAINING 8 I-1/8 ,X 9" SEGMENTS EACH
ON EXISTING RADIUS, 3 OFF BOTTOM

4 NEW HIGH SILICON CAST IRON ANODE STRINGS
CONTAINING I 1-I/8" X 9" SEGrENTS EACH
ON EXISTING RADIUS, 3’ OFF BOTTOr

I NEW HIGH SILICON CAST IRON ANODE STRING
CONTAINING 36 1-1/8" X 9" SEGr.IENTS ON
a O’ RADIUS, 4’ OFF BOTTOr

NOTE"

ALL HAND HOLE COVER GASKETS TO B[ REPLACED
LITH BUTYL RUBBER

EXISTING CONDUIT. REMOVE EXISTING WIRE
AND REPLACE WITH 2 #12-7 STRAND THHN
WIRE

EXISTING 18 VOLT 20 AI.IP rIANUAL RECTIFIER
HARCO NO. 5630

CATHODIC PROTECTION
,,.50,000 GALLON TANK NO. S-TT-40

TT
CAMP LEJEUNE, NORTH CAROLINAHRRCO

eYJ. E .W.
AS BUILT

8-27-8
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4 NE. HIGH SILICON CAS,T, IRO,N, ANODE STRINGS
/ / \ \ CONTAINING 8 I-i/,8 X 9 SEGMENTS ON

( / , EXISTING RADIUS, 3 OFF BOTTOM

co,r,, -/",x 9" SM,s c

/ co,,, 1 -/ x s.,s o
o’ us. ’ o

ALL HAND HOLE COVER GASKETS TO BE REPLACED
II [ WITH BUTYL RUBBER

:, I
,,

[ ’I EXISTING CONDUIT. REMOVE EXISTING WIRE-- AND REPACK WITH 2 #12-7 STRAND THHN

HARCO CORPORATION
Corroso EngineePing E)wsonHRRCO

CLEVELAND ATLANTA CHICAGO
HOUSTON LOS ANGELES NEWAII:IK

BY:

CATHODIC PROTECTION
200,000 GALLON TANK NO. S-lIP-4004

141D.IAY PARK
CAIP LEJEUNE, ORTH CAROLINA

AS BU [I.T

J.E.I/. DATE g-27-80 NO. T-4]844-12
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IEI’I IIIGH SILICON CAST IRON ANODE STRir,IGS

CONTAINING 9 I-I/8" X 9" SEGMENTS EACH
ON EXISTING RADIUS, 3’ OFF BOTTOM

3 IIEI,I HIGH SILICOH CAST IRON ANODE STRINGS
COHTAINING 1 i-I/8 X 9" SEGHENTS E#CH

EXISTING RADIUS, 3’ OFF BOTTOM

NEW HIGH SILICON CAST IRON ANODE STRING
CONTAINING 32 II18" X 9’: SEGIIENTS ON A

RADIUS, 4’ OFF BOTTOM

ALL HAND HOLE COVER GASKETS TO DE REPLACED
UITH BUTYL RUBBER

EXISTING CONDUIT. REMOVE EXISTING WIRE
AND REPLACE I,IITH 2 a12-7 STRAND THHN

EXISTING 36 VOLT 20 AMP MANUAL RECTIFIER
HARCO NO. 5201

CATHODIC PROTECTIOt
300,000 GALLON TANK NO. S-&30

CAPEIIART
CAMP LEJEUNE, NORTH CAOLIIA

AS BU LLT

l.r: ,o,_ 77_sr)l T-4gg4-13
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NE$.’ IIIGH SILICON CAST IRON ANODE STRIHGS
CONTAINING 8 I-i/8" X 9" SEGMENTS EACH
ON EXISTING RADIUS, 3’ OFF BOTTOM

4 NEW HIGH SILICON CAST IRON ANODE STRINGS
CONTAINING i I-I/8" X 9" SEGHENTS EACH
ON EXISTING RADIUS, 3’ OFF BOTTOM

1 NEW HIGH SILICON CAST IRON ANODE STRING
CONTAINING 31 i-1/8" X 9" SEGIIENTS ON
#. O’ RADIUS, 4’ OFF BOTTOM

NOTE:

ALL HAND HOLE COVER GASKETS TO BE REPLACED
IITH BUTYL RUBBER

HARCO CORPORATION
E’o,-roson Engneer,ng

EXISTING CONDUIT. RE[lOVE EXISTING IRE
AND REPLACE WITH 2 12-7 STRAND THHN
WIRE

NEW GOODALL ELECTRIC 40 VOLT 20 AMP DUAL
CIRCUIT MNUAL RECTIFIER CATALOG CSAI.ISA
40-20. SYSTEM NEGATIVE !lAY BE !1#PE AT OR
NEAR RECTIFIER MOUNTING CHANNEL

EXlSTI;G 115/60/i CONNECT BY HARCO

CATHODIC PROTECTION

200,000 GALLOH TAIIK NO. S-2323
GOt_F COURSE

CArIP LEJEUNE, NORTII CAROLINA

AS bu I
BY J.E.H. [DATE -27-80 ]NO
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__----6 IiElI rIIGH SILICOI C#,ST IP,ON ANODE STRINGS
CONTAII.IING 6 1-I/8" X 9" SEGIIEr!TS EACH
ON EXISTING RADILIS, 3’ OFF BOTTO."

NEW HIGH SILICON CAST IRON ANODE STRING
CONT.INING 20 I-I/8" X 9" SEG!IENTS (IN
A O’ RADIUS, 4’ OFF BOTTOI

NOTE:

ALL HAND HOLE COVER GASKETS TO BE REPLACED
’IITH BUTYL RUBBER

EXISTING CONDUIT.
AND REPLACE I’,IITH 2
IRE

REI!OV[ EXISTI,IG 1,fIRE

12-7 STRNAD THHI

EXISTING 18 VOLT 10 AIIP IIANLIf, L RECTIFIER
HAP,CO IlO. 12210

HARCO CORPORATION
Corrosion Enoineerong DIwonHRRCO

CLEVELAND ATLANIA CHICAGO
HOIJTON LOS ANGELES NEWARK

BY.

CATHO[)IC PROTECT ION
150,000 GAt_LOri T#.,NK NO. S-!!-624

IONT F;II,I-)

CAt!P LE,JE[PJE, ;f)r",TH CAROLIrlI\

J. E. l’]. DATEO- 7-, .,
NO.





10

5

1

HARCO CORPORATION
HRRCO

CLEVELAND ATLANTA I"tHICAGO
HOUSTON LOS ANGELES NEV\,’ARK

NEW HIGH SILICON AST IRON ANODE STRINGS
CONTINAING 8 1-1/8" X 9" SEGMENTS
EACH ON EXISTING RADIUS, 3’ OFF BOTTOM

NEW HIGH SILICON CAST IRON ANODE STRINGS
CONTAINING i 1-1/8" X 9" SEGMENTS ON
EXISTING RADIUS, 3’ OFF BOTTOII

NEW HIGH SILICON CAST IRON ANDE STRING
CONTAINING 31 i-1/8" X 9" SEGMENTS
ON A O’ RADIUS, 4’ OFF BOTTOtl

NOTE

ALL HAND HOLE COVER GASKETS TO BE
REPLACED WITH BUTYL RUBBER

EXISTING CONDUIT. REMOVE EXISTING WIRE
AND REPLACE WITH 2 #12-7 STRAND THHN
H I RE

EXISTING 18 VOLT 20 AHP tIANUAL RECTIFIEI
HARCO NO. 4108

CATHODIC PROTECTION
300,000 GALLON TANK NO. S-5

2nd AREA
CAtIP LEJEUNE, NORTH CAROLIN

ey:J .E.i!.
AS BUILT

DATE. 8-27-80 N.T-a:aa-]5"’"
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| Harco C
Corporation
2567 PARK CENTRAL BOULEVARD
DECATUR, GEORGIA 30035 404/981-3150

WATER TANK WORK ORDER / CATHODIC PROTECTION SERVICE REPORT

Harco Job No. T48844
Contract Type Contract Effective

S-lO00 Tank Type 300m gal. Heated Yes r-] No

Rectifier # 80C28 63 Controller Card No.

Before and and after servicing system notify

Ens. Matt Mlekush 451-2581

Anodes l-I Replace all anodes [] Inspect all anodes
Make other minor repairs required to provide effective cathodic protection.
Test and adjust equipment and provide the customer with a copy of results and operating instructions.
Evaluate repairs required that are outside the scope of this order and notify both the customer and Harco office.

I
For Cam? Lej

--7

Industrial Area

SERVICE CREW INSTRUCTIONS:

ANODE CONFIGURATION:
Type

Ring ]0 4.q w/R
Ring 2 5 w/l

1 W/1Ring 3

Ring 4

Sec.
Sec.

Size

Customer P.O. # N62470-79-B-2646

FOR SERVICE CREW USE ONLY

Condition No. Inspected No. Replaced

10
5
1

ESTIMATED JOB TIME /HRS.

SERVICE CREW COMPLETE THIS SECTION
Rectifier

Wiring New

YSTEM FOUND OPERATING AT:

Potential Level __- Set Point

RESISTANCE READINGS: Bowl Ckt.

I SYSTEM LEFT OPERATING AT: D.C. Volts 5

Energized Potential Set Point

Reference Cells

Suspension New

D.C. Volts ;D.C. Amps #1 (Main)

Tap A-2 Water Level

D.C. Amps #2 (Aux.)
9 0 % Fuses Good

Riser Ckt. Reference Ckt.

D.C. Amps #1 (Main) 2.5A D.C. Amps #2 (Aux.)

Natural Potential Tap Setting A-4

POTENTIAL TEST RESULTS: Testing with high resistance V.M. and Harco Permacell

Location Top Natural 1o00 On 1.].0

Location
Middle

Natural
.95 On

.98

Location Bottom Natural =90 On 1.00

Repairs or replacements required for optimum performance not covered by this service.

Instant Off 1.0 5
.-6

Instant Off

Instant Off .9 5

CUSTOMER OPERATING INSTRUCTIONS: To insure continuous Cathodic Protection the rectifier should be inspected
once a month with report cards completed and mailed.

[] ManuaI--Rectifier should be adjusted to maintain Amps. #1(Main) at 2__._0t.o 3-0Amps;#2(Aux.)at -5to._-raps.

[] Automatic’Rectifiers are not to be adjusted as they are pre-set. For optimum effect potential level meter should read

JV. +/- 25 mv.

DATE OF INSPECTION 5/4/@ ! DATE TIME
SIGNED FOR HARCO BY J. Storm SIGNED FOR CUSTOMER BY

See back for additional comments. CUSTOHF.R PHONE #
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1  Harco ’.Corporat=on
2567 PARK CENTRAL BOULEVARD
DECATUR, GEORGIA 30035 404/981-3150

I
I
I

For Camp Le.jeune

Jacksonville. N. C.
S-29

50 Area

WATER TANK WORK ORDER / CATHODIC PROTECTION SERVICE REPORT

Harco Job No. T-/+RR&/

Contract Type

Tank Type30OMG Elevated

Rectifier # 4106
SERVICE CREW INSTRUCTIONS:

Ens. Matt L. Mlekush

Customer P.O.

Contract Effective

Heated Yes []

Controller Card No.

Before and and after servicing system notify

451-2581

NO ]

Anodes E] Replace all anodes [] Inspect all anodes
Make other minor repairs required to provide effective cathodic protection.
Test and adjust equipment and provide the customer with a copy of results and operating instructions.
Evaluate repairs required that are outside the scope of this order and notify both the customer and Harco office.

ANODE CONFIGURATION:
Type Size

Ring 1 10 H1-Si W/8 Sections

Ring 2 5 " W/I RrPinn

Ring3 1 " W/31 Sections

Ring 4

FOR SERVICE CREW USE ONLY
Condition No. Inspected No. Replaced

NEW i0

NPw

New 1

ESTIMATED JOB TIME /HRS.

SERVICE CREW COMPLETE THIS SECTION

Rectifier Existing-- Good

Wiring NPw

SYSTEM FOUND OPERATING AT:

Potential Level ;Set Point

RESISTANCE READINGS: Bowl Ckt.

Reference Cells

Suspension NPw

D.C. Volts ;D.C. Amps #1 (Main)

Tap Water Level

Riser Ckt.

SYSTEM LEFT OPERATING AT: D.C. Volts

Energized Potential Set Point

POTENTIAL TEST RESULTS:

Location Bottom

Location MddI

Location ’l’nD
Repairs or replacements required for optimum performance not covered by this service.

Replaced defective bowl ameter

D.C. Amps #2 (Aux.)

Fuses

Reference Ckt.

3. D.C. Amps #1 (Main) 1.5 D.C. Amps #2 (Aux.)

Natural Potential Tap Setting B-5

Testing with high resistance VoM. and Harco Permacell

Natural -450 MV On -900 HV

Natural -/50 HV On -1010 HV

Natural -450 HV On -1250 MV

.5

Instant Off

Instant Off

Instant Off

I
I
I
I

CUSTOMER OPERATING INSTRUCTIONS: To insure continuous Cathodic Protection the rectifier should be inspected
once a month with report cards completed and mailed.
i Manual--Rectifier shouldbe adjusted to maintain Amps. #1 (Main) at to.2.._._Amps; #2 (Aux.) at 2 tomps.
[] Automatic--Rectifiers are not to be adjusted as they are preset. For optimum effect potential level meter should read

__mv. *-25 my.

DATE OF INSPECTION July 21, 181 DATE July 21, 1981 TIME 10:30 A.M.

SIGNED FOR HARCO BY Fred Motika SIGNED FOR CUSTOMER BY

See back for additional comments. CUSTOlW_ER PHONE #
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| Harco
Corporation
2567 PARK CENTRAL BOULEVARD
DECATUR, GEORGIA 30035 404/981-3150

WATER TANK WORK ORDER / CATHODIC PROTECTION SERVICE REPORT

For Camp Lejeune Harco Job No. T48844 Customer P.O. # N62470-79-_-2646

Contract Type ContractJacksonville N C Effective

SFC-314 Tank Type 300m gal. Ele]4eated Yes [ No []

Force Troops Rectifier # 7238 Controller Card No.

SERVICE CREW INSTRUCTIONS: Before and and after servicing system notify

Ens. Matt L. Mlekush 451-2581

Anodes [] Replace all anodes [] Inspect all anodes
2. Make other minor repairs required to provide effective cathodic protection.
3. Test and adjust equipment and provide the customer with a copy of results and operating instructions.
4. Evaluate repairs required that are outside the scope of this order and notify both the customer and Harco office.

ANODE CONFIGURATION:
Type

Ring R [4..q w/6 .qec.

I Ring 2 w/l Sec.4 II

Ring 3 ] w/31 Sec.

Ring 4

Size

FOR SERVICE CREW USE ONLY

Condition No. Inspected No. Replaced

New 8
4

1

ESTIMATED JOB TIME /HRS.

SERVICE CREW COMPLETE THIS SECTION
Rectifier nnd Cnndtlon

Wiring New

SYSTEM FOUND OPERATING AT: D.C. Volts ;D.C. Amps #1 (Main)

Potential Level ; Set Point

RESISTANCE READINGS: BowICkt.

Reference Cells

Suspension New’

Tap A-4 Water Level

Riser Ckt.

SYSTEM LEFT OPERATING AT: D.C. Volts 7 D.C. Amps #1 (Main) 2A

Energized Potential 110 Set Point Natural Potential 80

POTENTIAL TEST RESULTS: Testing with high resistance V.M. and Harco Permacell

Location TOP Natural .85 On 1.10

Location Middle Natural 86 On 1.08

Location Bottom Natural 90 On 1.00

Repairs or replacements required for optimum performance not covered by this service.

D.C. Amps #2 (Aux.)
0 % Fuses Good

Reference Ckt.

D.C. Amps #2 (Aux.)

Tap Setting A-5
.8A

Instant Off ,95

Instant Off ,90
.95Instant Off

CUSTOMER OPERATING INSTRUCTIONS: To insure cont0nuous Cathodic Protection the rectifier should be inspected
once a month with report cards completed and mailed.
[ Manual--Rectifier should be adjusted to maintain Amps. #1 (Main) at __2_,_Oto 3.0Amps; #2 (Aux.) at 5 tol_!j_,raps.
[] Automatic--Rectifiers are not to be adjusted as they .are pre-set. For optimum effect potential level meter should read

.inv. -* 25 my.

DATE OF INSPECTION

SIGNED FOR HARCO BY

I

5/4/8 ] DATE TIME
J, Storm SIGNED FOR CUSTOMER BY

See back for additional comments. CUSTOHER PHONE #
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|EE Harco C.Corporat,onI I 2567 PARK CENTRAL BOULEVARD
DECATUR, GEORGIA 30035 404/981-3150

I
For

Court House Bay
SERVICE CREW INSTRUCTIONS:

1.|,.

I ANODE CONFIGURATION:
Type

Ring 5 HiSi W/6 Sec,

Ring 2 ! W/31 Sec,

Ring 3

Ring 4

WATER TANK WORK ORDER / CATHODIC PROTECTION SERVICE REPORT

Camp Lejeune Harco Job No. T48844
Jacksonville, N. C. Contract Type Contract Effective

S-BB-25 Tank Type ] 00 m gal Heated Yes []

Rectifier # 4104 Controller Card No.
Before and and after servicing system notify

451-2581
Anodes 1"1 Replace all anodes [] Inspect all anodes
Make other minor repairs required to provide effective cathodic protection.
Test and adjust equipment and provide the customer with a copy of results and operating instructions.
Evaluate repairs required that are outside the scope of this order and notify both the customer and Harco office.

Size

Customer P.O. # N62470-79-B-2646

No

FOR SERVICE CREW USE ONLY

Condition No. Inspected No. Replaced

5
1

/HRS.ESTIMATED JOB TIME

SERVICE CREW COMPLETE THIS SECTION
Rectifier Poor Condition

Wiring New
SYSTEM FOUND OPERATING AT: D.C. Volts

Potential Level __; Set Point Tap

RESISTANCE READINGS: Bowl Ckt.

SYSTEM LEFT OPERATING AT:
Energized Potential

POTENTIAL TEST RESULTS:
Location

Reference Cells

Suspension New

;D.C. Amps #1 (Main)

Water Level

Riser Ckt.

Location

Location

D.C. Amps #2 (Aux.)
100% Fuses Good

Reference Ckt.

D.C. Volts 4.0 D.C. Amps #1 (Main) 2.1 D.C. Amps #2 (Aux.) 9
B-2Set Point Natural Potential Tap Setting

Testing with high resistance V.M. and Harco Permacell

’Pop Natural .750 On 1.06 Instant Off .810
Middle Natural .730 On .99 Instant Off .780
Bottom .620 .94 .69O

Natural On Instant Off

Repairs or replacements required for optimum performance not covered by this service.

CUSTOMER OPERATING INSTRUCTIONS: To insure cont,nuous Cathodic Protection the rectifier should be inspected
once a month with report cards completed and mailed.
] Manual--Rectifier should be adjusted to maintain Amps. #1 (Main) at -2..-Qo_2.,_. Amps; #2 (Aux.) at 7 to_J_,_2.Amps.
[] Automatic--Rectifiers are not to be adjusted as they are pre-set. For optimum effect potential level meter should read

__mv. -25 mv.

DATE OF INSPECTION 4/30/81 DATE TIME
SIGNED FOR HARCO BY J. Sto:LIt SIGNED FOR CUSTOMER BY

I
See back for additional comments. CUSTOMER PHONE #
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Harco
Corporation
2567 PARK CENTRAL BOULEVARD
DECATUR, GEORGIA 30035 404/981-3150

WATER TANK WORK ORDER I CATHODIC PROTECTION SERVICE REPORT

For Cam]::) Lejeune Harco Job No. T48844

Jacksonville, N .C Contract NewType
Rifle Range Tank Type

Tank No_ S-RR-44 Rectifier# 80C2835

2.
3.
4.

ANODE CONFIGURATION:
Type

Ring 5 Hi silicon iro
Ring 1 Hi silicon iron2

Customer P.O.# N62470-79-B-2646
Contract Effective

Heated Yes r"l

Controller Card No.

No

SERVICE CREW INSTRUCTIONS: Before and and after servicing system notify

Ens. Matt Mlekush 451-258]

Anodes [] Replace all anodes [] Inspect all anodes
Make other minor repairs required to provide effective cathodic protection.
Test and adjust equipment and provide the customer with a copy of results and operating instructions.
Evaluate repairs required that are outside the scope of this order and notify both the customer and Harco office.

Ring 3

Ring 4

FOR SERVICE CREW USE ONLY

Condition No. Inspected No. Replaced

New 5
New 1

ESTIMATED JOB TIME /HRS.

Size

8 sect
34 sect

SERVICE CREW COMPLETE THIS SECTION
Rectifier Nw
Wiring New

SYSTEM FOUND OPERATING AT:
Potential Level " Set Point

RESISTANCE READINGS: Bowl Ckt.

SYSTEM LEFT OPERATING AT: D.C. Volts8 0

Energized Potential Set Point

Reference Cells

Suspension New

D.C. Voltsll-.__.Q0 ;D.C. Amps #1 (Main) 6.5 D.C. Amps #2 (Aux.) 2.2

Tap Water Level 100% Fuses Good
Riser Ckt. Reference Ckt.

D.C. Amps #1 (Main) 6.1 D.C. Amps #2 (Aux.) 2.0

Natural Potential Tap Setting A-5

POTENTIAL TEST RESULTS: Testing with high resistance V.M. and Harco Permacell

Location Top Natural .64 0 On 1.15 Instant Off .8 00

Location Middle Natural .610 On 1.03 Instant Off .7 50

Location
Bottom .600 .96 .710Natural On Instant Off

Repairs or replacements required for optimum performance not covered by this service.

CUSTOMER OPERATING INSTRUCTIONS: To insure com,nuous Cathodic Protection the rectifier should be inspected
once a month with report cards completed and mailed.
[ Manual--Rectifier should be adjusted to maintain Amps. #1 (Main) at .6_O._to 7.0Amps; #2 (Aux.) at 2.0to__Amps.

Automatic--Rectifiers are not to be adjusted as they are pre-set. For optimum effect potential level meter should read

mv. -" 25 mv.

DATE OF INSPECTION 4/30/81 DATE TIME
SIGNED FOR HARCOBY J. Storm SIGNED FOR CUSTOMER BY

See back for additional comments. CUSTOMER PHONE #
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Harco C.
Corporation
2567 PARK CENTRAL BOULEVARD
DECATUR, GEORGIA 30035 404/981-3150

WATER TANK WORK ORDER I CATHODIC PROTECTION SERVICE REPORT

For Cmp Lejeune Harco Job No. T48844
Jacksonville, N.C. Contract Type
Air Station-White St. Tank Type 350 mq
Tank No. 4130 Rectifier # 9339

SERVICE CREW INSTRUCTIONS:

Customer P.O. # N62470-79-B-2646
Contract Effective

Heated Yes [] No []

Controller Card No.

Before and and after servicing system notify
Ens. Matt Mlekush 451-2581

I
I
I
I

ANODE CONFIGURATION:

Ring

Ring 2

Ring 3

Ring 4

Anodes [] Replace all anodes [] Inspect all anodes
Make other minor repairs required to provide effective cathodic protection.
Test and adjust equipment and provide the customer with a copy of results and operating instructions.
Evaluate repairs required that are outside the scope of this order and notify both the customer and Harco office.

Type Size

I-ll silicon ron 8 sect.
1 sect.

36 sect.

FOR SERVICE CREW USE ONLY
Condition No. Inspected No. Replaced

New 8
New 4

New 1

ESTIMATED JOB TIME /HRS.

SERVICE CREW COMPLETE THIS SECTION
Rectifier Reb,!i!t

Wiring New

SYSTEM FOUND OPERATING AT:
Potential Level Set Point

RESISTANCE READINGS: Bowl Ckt.

Reference Cells

Suspension New

D.C. Volts Off ;D.C. Amps #1 (Main)

Tap Water Level- Riser Ckt.

SYSTEM LEFT OPERATING AT: D.C. Volts

Energized Potential Set Point

POTENTIAL TEST RESULTS:
Location

Location

Location

12.0 D.C. Amps #1 (Main) 7.5

Natural Potential F;00

Testing with high resistance V.M. and Harco Permacell

TOp Natural 600 On i. 18
Middle Natural 600 On i. 20

Bottom Natural 610 On i. i0

Repairs or replacements required for optimum performance not covered by this service.

D.C. Amps #2 (Aux.)

Fuses

Reference Ckt.
1.5D.C. Amps #2 (Aux.)

Tap Setting _A--%

Instant Off 880

Instant Off "890

Instant Off 900

I
I
I
I

CUSTOMER OPERATING INSTRUCTIONS: To insure continuous Cathodic Protection the rectifier should be inspected
once a month with report cards completed and mailed.

[] Manual--Rectifier should be adjusted to maintain Amps. #1(Main) at.’-.o 8 Amps;#2(Aux.)atl- 0to2__.mps.
[] Automatic--Rectifiers are not to be adjusted as they are pre-set. For optimum effect potential level meter should read

mv. - 25 mv.

DATE OF INSPECTION _K/’4/8] DATE TIME
SIGNED FOR HARCO BY Jo Storm SIGNED FOR CUSTOMER BY

See back for additional conments. CUSTOMER PHONE #
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Harco C
Corporation
2567 PARK CENTRAL BOULEVARD
DECATUR, GEORGIA 30035 404/981-3150

For

WATER TANK WORK ORDER / CATHODIC PROTECTION SERVICE REPO’RT

SERVICE CREW INSTRUCTIONS:
Ens.

Camp Lejune HarcoJobNo. T48844
Jacksonville, N. C. Contract Type Contract Effective
Campbell Street

Tank Type 300 m, gal Heated Yes [] No []
Tank No. 310 Rectifier # 81C1216 Controller Card No.

Before and and after servicing system notify
Matt Mlekush 451-2581

Customer P.O. #N62470-79-B-2646

ANODE CONFIGURATION:
Type

Ring Ri Slico iron

Ring 2

Ring 3

Anodes [] Replace all anodes [] Inspect all anodes
Make other minor repairs required to provide effective cathodic protection.
Test and adjust equipment and provide the customer with a copy of results and operating instructions.
Evaluate repairs required that are outside the scope of this order and notify both the customer and Harco office.

Size
8 sect

Ring 4

1 sect

36 sect

FOR SERVICE CREW USE ONLY

Condition No. Inspected No. Replaced
New 8
New 4

New i

ESTIMATED JOB TIME /HRS.

SERVICE CREW COMPLETE THIS SECTION
Rectifier e.. m011 n.i-

Wiring New

SYSTEM FOUND OPERATING AT:
Potential Level __; Set Point

RESISTANCE READINGS: Bowl Ckt.

SYSTEM LEFT OPERATING AT: D.C. Volts

Energized Potential

POTENTIAL TEST RESULTS:
Location

Location

Location

Reference Cells

Suspension New

D.C. Volts off ;D.C. Amps #1 (Main) D.C. Amps #2 (Aux.)
Tap Water Level 100% Fuses Good

Riser Ckt. Reference Ckt.

1(. 0 D.C. Amps #1 (Main) 9.0 D.C. Amps #2 (Aux.)
Set Point Natural Potential Tap Setting A-5

Testing with high resistance V.M. and Harco Permacell

TOp Natural .620 On i. ii
Middle Natural 630 On i. 94

Rt--_cm Natural 600 On .92 ’/

Repairs or replacements required for optimum performance not covered by this service.

2.0

Instant Off .88
.84

Instant Off

Instant Off 82

I
I
I

CUSTOMER OPERATING INSTRUCTIONS: To insure com,nuous Cathodic Protection the rectifier should be inspected
once a month with report cards completed and mailed.

[] Manual--Rectifier should be adjusted to maintain Amps. #1 (Main) at 9-0 toI 0 ._____0 Amps; #2 (Aux.) at 2.0 to2_mps.
[] Automatic--Rectifiers are not to be adjusted as they are pre-set. For optimum effect potential level meter should read

my. "- 25 mv.

DATE OF INSPECTION 5/3/81 DATE TIME
SIGNED FOR HARCO BY J. Storm SIGNED FOR CUSTOMER BY

See back for additional comments. CUSTOMER PHONE #
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Harco
Corporation
2567 PARK CENTRAL BOULEVARD
DECATUR, GEORGIA 30035 404/981-3150

For

WATER TANK WORK ORDER I CATHODIC PROTECTION SERVICE REPORT

Camp Lejeune
Jacksonville, N. C.
TC Geiger South

Tank No. S-TC-1070
SERVICE CREW INSTRUCTIONS:

Harco Job No. T48844
Contract Type Contract Effective

Tank Type 100 m_ r’l Heated Yes []

Rectifier # 81C1215 Controller Card No.
Before and and after servicing system notify 60528A
Ens. Matt Mlekush

Customer P.O. # N6_?470-79-B-2646

No []

2.
3.

ANODE CONFIGURATION:
Type

Ring Hi Silicon iron

Ring 3

Anodes [] Replace all anodes [] Inspect all anodes
Make other minor repairs required to provide effective cathodic protection.
Test and adjust equipment and provide the customer with a copy of results and operating instructions.
Evaluate repairs required that are outside the scope of this order and notify both the customer and Harco office.

FOR SERVICE CREW USE ONLY
Size Condition No. Inspected No. Replaced

6 sect. New 5

Ring 4

New ]

ESTIMATED JOB TIME /HRS.

SERVICE CREW COMPLETE THIS SECTION
Rectifier New
Wiring New

SYSTEM FOUND OPERATING AT:
Potential Level __; Set Point off

RESISTANCE READINGS: Bowl Ckt.

Reference Cells

Suspension New

D.C. VoltsO ;D.C. Amps #1 (Main)

Tap Water Level

Riser Ckt.

D.C. Amps #2 (Aux.)

Fuses

Reference Ckt.

D.C. Amps #2 (Aux.)

Tap Setting

SYSTEM LEFT OPERATING AT: D.C. Volts 4.5 D.C. Amps #1 (Main) 2 5 1 5

Energized Potential Set Point Natural Potential

POTENTIAL TEST RESULTS: Testing with high resistance V.M. and Harco Permacell

Location Top Natural .600 On 1.15 Instant Off .94
Location Middle Natural .610 On 1.00 Instant Off .85

Location Bottom Natural 600 On : 92 Instant Off ._70

I Repairs or replacements required for optimum performance not covered by is service.

I
| CUSTOMER OPERATING INSTRUCTIONS: To insure con.nuous Cathodic Protection he rectifier should be inspected

I
I
I

once a month with report cards completed and mailed.
E Manual--Rectifier should be adjusted to maintain Amps. #1 (Main) at 2- Oto3- 0 Amps; #2 (Aux.) at 1.5 toJ_Q_Amps.
[] Automatic--Rectifiers are not to be adjusted as they are pre-set. For optimum effect potential level meter should read

mv. "- 25 my.

DATE OF INSPECTION 5/4/81
DATE TIME

SIGNED FOR HARCO BY J. Storm SIGNED FOR CUSTOMER BY
See back for additional comments. CUSTOMER PHONE #
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Harco ,|
Corporation

I 2567 PARK CENTRAL BOULEVARD
DECATUR, GEORGIA 30035 404/981-3150

I
I
I

For Camp Lej eune
Jacksonville,
Geiger North

Tank No. S-TC-606
SERVICE CREW INSTRUCTIONS:

WATER TANK WORK ORDER / CATHODIC PROTECTION SERVICE REPORT

Harco Job No. T48844
N C. Contract Type Contract Effective

Tank Type 1 O0 m gal. Heated Yes r-!

Rectifier # 7236 Controller Card No.

Before and and after servicing system notify
Ens Matt Mlekush 451-2581

Customer P.O. # N62470-79-B-2646

No:[]

2.
3.
4.

ANODE CONFIGURATION:
Type

Ring1 Hi Silicon iron
Ring 2

Ring 3

Ring 4

Anodes [] Replace all anodes [] Inspect all anodes
Make other minor repairs required to provide effective cathodic protection
Test and adjust equipment and provide the customer with a copy of results and operating instructions.
Evaluate repairs required that are outside the scope of this order and notify both the customer and Harco office.

Size

6; .1-.

39 sect.

FOR SERVICE CREW USE ONLY

Condition No. Inspected No. Replaced

New 5
New 1

ESTIMATED JOB TIME /HRS.

SERVICE CREW COMPLETE THIS SECTION
Rectifier O. K. Reference Cells

Wiring New Suspension

SYSTEM FOUND OPERATING AT: D.C. Volts off ;D.C. Amps #1 (Main)

Potential Level __; Set Point

RESISTANCE READINGS: Bowl Ckt Riser Ckt.

Tap

SYSTEM LEFT OPERATING AT: D.C. Volts 1.5

Energized Potential Set Point

POTENTIAL TEST RESULTS:
Location

Location

New

D.C. Amps #2 (Aux.)

Water Level Fuses

Reference Ckt.
1.0D.C. Amps #1 (Main) D.C. Amps #2 (Aux.)

Natural Potential Tap Setting

Testing with high resistance V.M. and Harco Permacell

’Pop Natural ,80 On 1.38
Middle Natural .76 On 1.27

Location
Bottom

Natural
.72

On
1.19

Repairs or replacements required for optimum performance not covered by this service.

Instant Off 1. O1

Instant Off 1.04

Instant Off

CUSTOMER OPERATING INSTRUCTIONS: To insure con.nuous Cathodic Protection the rectifier should be inspected
once a month with report cards completed and mailed.

r- Manual--Rectifier should be adjusted to maintain Amps. #1 (Main) at _.__0o i 5 Amps; #2 (Aux.) at 5 to.____A0raps.
[] Automatic--Rectifiers are not to be adjusted as they are pre-set. For optimum effect potential level meter should read

mv. +/- 25 mv.

DATE OF INSPECTION 5/4/81 DATE TIME
SIGNED FOR HARCO BY G. Storm SIGNED FOR CUSTOMER BY

See back for additional comments. CUSTOMER PHONE #
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1.
2.
3.

=m Harco
Corporation
2567 PARK CENTRAL BOULEVARD
DECATUR, GEORGIA 30035 404/981-3150

For

WATER TANK WORK ORDER I CATHODIC PROTECTION SERVICE REPORT

Camp Lej eune
Jacksonville, N.C.

Montford P.,
R-M-624

SERVICE CREW INSTRUCTIONS:

ANODE CONFIGURATION:
Type

Ring1 6 HiSi w/6 Sec,

I Ring 2 1 HiSi w/20 Sec.

Ring 3

Ring 4

Harco Job No. T48844 Customer P.O. N;;2470-7q-R-;26;46

Contract Type Contract Effective

Tank Type 100m qal Heated Yes [] No []

Rectifier # 12210 Controller Card No.
Before and and ifter servicing system notify

Matt Mlekush 451-281
Anodes [] Replace all anodes [] Inspect all anodes
Make other minor repairs required to provide effective cathodic protection.
Test and adjust equipment and provide the customer with a copy of results and operating instructions.
Evaluate repairs required that are outside the scope of this order and notify both the customer and Harco office.

Size

FOR SERVICE CREW USE ONLY
Condition No. Ins).c,ted No. Replaced

New 6
" 1

ESTIMATED JOB TIME /HRS.

SERVICE CREW COMPLETE THIS SECTION
Rectifier Good condition%
Wiring New

SYSTEM FOUND OPERATING AT:
Potential Level __- Set Point

RESISTANCE READINGS: Bowl Ckt.

POTENTIAL TEST RESULTS:
Location

Location

Reference Cells
New

Suspension

D.C. Volts ;D.C. Amps #1 (Main)

Tap Water Level

Riser Ckt.

D.C. Amps #2 (Aux.)

Fuses

Reference Ckt.

SYSTEM LEFT OPERATING AT: D.C. Volts 3.5 D.C. Amps #1 (Main) 2.5 D.C. Amps #2 (Aux.)
Energized Potential Set Point Natural Potential Tap Setting

Testing with high resistance V.M. and Harco Permacell

Top Natural .800 On 1.20
Middle 780 1 48

Natural On

Location Bottom Natural
.7,.50

On 1.11

Repairs or replacements required for optimum performance not covered by this service.

DATE OF INSPECTION

SIGNED FOR HARCO BY

Instant Off .
Instant Off

.800
Instant Off

CUSTOMER OPERATING INSTRUCTIONS: To insure conunuous Cathodic Protection the rectifier should be inspected
once a month with report cards completed and mailed.

I Manual--Rectifier should be adjusted to maintain Amps. #1 (Main) ato 3.0 Amps; #2 (Aux.) atI 0 to__mps.
[] Automatic--Rectifiers are not to be adjusted as they are pre-set. For optimum effect potential level meter Should read

mv. - 25 mv.

//R] DATE TIME
J. Storm SIGNED FOR CUSTOMER BY

See back for additional comments. CUSTOHER PHONE #
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Harco
Corporation
2567 PARK CENTRAL BOULEVARD
DECATUR, GEORGIA 30035 404/981-3150

WATER TANK WORK ORDER / CATHODIC PROTECTION SERVICE REPORT

For

aacksonville
S-TT-40

N.Co

Terrawa Terrace

SERVICE CREWlNSTRUCTIONS:
Ens. Matt Mlekush

HarcoJobNo. T48844_ Customer P.O.# N62470-7q-R-.6;46

Contract Type Contract Effective

Tank Type 350m gal Heated Yes [] No 0g

Rectifier # 5630 Controller Crd No.

Before and and after servicing system notify_

ANODE CONFIGURATION:
Type

Ring 8 HiSi W/8 Sec.

Ring 2 W/I Sec,4 HiSi

RingS 1 HiSi w/36 Sec.

Ring 4

Anodes [] Replace all anodes O Inspect all anodes
Make other minor repairs required to provide effective cathodic protection.
Test and adjust equipment and provide the customer with a copy of results and operating instructions.
Evaluate repairs required that are outside the scope of this order and notify both the customer and Harco office.

FOR SERVICE CREW USE ONLY
Size Condition No. Inspected No. Replaced

New 8

New 4
New 1

ESTIMATED JOB TIME /HRS.
SERVICE CREW COMPLETE THIS SECTION
Rectifier Rebuiit
Wiring New

SYSTEM FOUND OPERATING AT:
Potential Level __; Set Point

RESISTANCE READINGS: Bowl Ckt

Reference Cells

Suspension New

D.C. Volts 5.0;DoC. Amps #1 (Main) 2.8, D.C. Amps #2 (Aux.)
Tap Water Level Fuses

Riser Ckt. Reference Ckt.

Energized Potential

POTENTIAL TEST RESULTS:
Location

Location

Location

SYSTEM LEFT OPERATING AT: D.C. Volts 2.7 D.C. Amps #1 (Main)

Set Point Natural Potential

Testing with high resistance V.M and Harco Permacell

Top Natural .940 On
Middle Natural .910 On

Bottom Natural ,800 On
Repairs or replacements required for optimum performance not covered by this service.

2.5 D.C. Amps #2 (Aux.)

Tap Setting

1.1

.8

1.18 Instant Off ,98

1.10 Instant Off ,92

94 Instant Off .85

I
I
I

CUSTOMER OPERATING INSTRUCTIONS: To insure con,nuous Cathodic Protection the rectifier should be inspected
once a month with report cards completed and mailed.
] Manual--Rectifier should be adjusted to maintain Amps. #1 (Main) at _2_,_0_to_3_0_ Amps; #2 (Aux.) at _o_,],J_0.Amps.
[] Automatic--Rectifiers are not to be adjusted as they are pre-set. For optimum effect potential level meter should read

__mv. "- 25 mv.

DATE OF INSPECTION ;./4./R] DATE TIME
SIGNED FOR HARCO BY J. Storm SIGNED FOR CUSTOMER BY

See back for additional comments. CUSTOMER PHONE #
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HI:IRCO
Harco
Corporation
2567 PARK CENTRAL BOULEVARD
DECATUR, GEORGIA 30035 404/981-3150

WATER TANK WORK ORDER / CATHODIC PROTECTION SERVICE REPORT

For Camp Lejeune Harco Job No. T48844
Jacksonville, N. C. Contract Type
Midway Park Tank Type
Tank No. S-MP-4004 Rectifier# 80C2834

SERVICE CREW INSTRUCTIONS: Before and and after servicing system notify

Ens. Matt Mlekush

Customer P.O. # N62470-79-B-2646

Contract Effective

Heated Yes []

Controller Card No.

No []

Anodes [] Replace all anodes [] Inspect all anodes
2. Make other minor repairs required to provide effective cathodic protection.
3. Test and adjust equipment and provide the customer with a copy of results and operating instructions.
4. Evaluate repairs required that are outside the scope of this order and notify both the customer and Harco office.

FOR SERVICE CREW USE ONLYANODE CONFIGURATION:
Type

Ring1 g Silicon iron

Ring 2

Ring 3

Ring 4

Size

8
4
1

Condition No. Inspected No. Replaced

New 8
New 4
New I

ESTIMATED JOB TIME /HRS.

SERVICE CREW COMPLETE THIS SECTION
Rectifier New

Wiring New

SYSTEM FOUND OPERATING AT:

Potential Level Set Point

RESISTANCE READINGS: Bowl Ckt.

SYSTEM LEFT OPERATING AT: D.C. Volts 7,0

Energized Potential Set Point

POTENTIAL TEST RESULTS: Testing with high resistance V.M. and Harco Permacell

Location Top Natural .600 On 1.22

Location Middle Natural 630 On 1.10

Location Ro--om Natural .700 On .900

Repairs or replacements required for optimum performance not covered by this service,

Reference Cells
New

Suspension

D.C. Volts 2 o___0 ;D.C. Amps #1 (Main) 1.___.0. D.C. Amps #2 (Aux.)

Tap Water Level

Riser Ckt.

D.C. Amps #1 (Main) 6.0

Natural Potential

.5

Fuses Good

Reference Ckt

DC. Amps #2 (Aux.) 2.2

Tap Setting A-5

Instant Off 96

Instant Off
"840

Instant Off 780

CU-’-STOMER OPERATING INSTRUCTIONS: To insure con[Inuous Cathodic Protection the rectifier should be inspected
once a month with report cards completed and mailed.
] Manual--Rectifier should be adjusted to maintain Amps. #1 (Main) at 6-___t0o 7.0 Amps; #2 (Aux.) at 2. (o2.__mps.
[] Automatic--Rectifiers are not to be For effect potential level meter should readadjusted as they are pre-set. optimum

mv. -* 25 my.

DATE OF INSPECTION 5/4/81-- DATE TIMEISIGNED FOR HARCOBY J. Storm SIGNED FOR CUSTOMER BY
See back for additional comments. CUSTOHER PHONE #
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Harco C
Corporation
2567 PARK CENTRAL BOULEVARD
DECATUR, GEORGIA 30035 404/981-3150

HI:IRCO

For

WATER TANK WORK ORDER / CATHODIC PROTECTION SERVICE REPORT

Camp Lej eune
Jacksonill, N.C.
Tank No. S-830
Capehart

SERVICE CREW INSTRUCTIONS:
Ens. Matt Mlekush

Harco Job No. T48844 Customer P.O. #N62470-79--2646
Contract Type Contract Effective

Tank Type Heated Yes [] No []

Rectifier # 5201 Controller Card No.

Before and and after servicing system notify

2.
3.

ANODE CONFIGURATION:
Type

Ring Hi silicon iron

Ring 2 "
Ring 3

Ring 4

Anodes [] Replace all anodes [] Inspect all anodes
Make other minor repairs required to provide effective cathodic protection.
Test and adjust equipment and provide the customer with a copy of results and operating instructions.
Evaluate repairs required that are outside the scope of this order and notify both the customer and Harco office.

FOR SERVICE CREW USE ONLY
Size

8 6 sect.

4 1 sect.
1 36 sect.

Condition No. Inspected No. Replaced

New 8
4
1

ESTIMATED JOB TIME /HRS.

SERVICE CREW COMPLETE THIS SECTION
Rectifier Good

Wiring New

SYSTEM FOUND OPERATING AT:
Potential Level __; Set Point

RESISTANCE READINGS: Bowl Ckt

Reference Cells

Suspension New

D.C. Volts ;D.C. Amps #1 (Main) D.C. Amps #2 (Aux.)
Tap A-4 Water Level Fuses

Riser Ckt. Reference Ckt.

SYSTEM LEFT OPERATING AT: D.C. Volts ] 4 I’l D.C. Amps #1 (Main) 5.0 D.C. Amps #2 (Aux.)
Energized Potential Set Point Natural Potential

POTENTIAL TEST RESULTS: Testing with high resistance V.M. and Harco Permacell

Location _mop Natural 600 On
Location Middle Natural .610 On
Location Bottom Natural "_ 6--70_ On
Repairs or replacements required for optimum performance not covered by this service.

2.8

Tap Setting B- 5

950 Instant Off 700

920 Instant Off 680
900 Instant Off

690

DATE OF INSPECTION

SIGNED FOR HARCO BY

CUSTOMER OPERATING INSTRUCTIONS: To insure con.nuous Cathodic Protection the rectifier should be inspected
once a month with report cards completed and mailed.

[: Manual--Rectifier should be adjusted to maintain Amps. #1 (Main) at 5_to5.5 Amps; #2 (Aux.) at 2.5to__Q.Amps.
are not to be adjusted as they are pre-set. For optimum effect potential level meter should readAutomatic--Rectifiers

mv. - 25 my.

5/4/81 DATE TIME
J. Storm SIGNED FOR CUSTOMER BY

See back for additional comments. CUSTOMER PHONE #
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IEEE  Harco <i
|

Corporat,on
2567 PARK CENTRAL BOULEVARD
DECATUR, GEORGIA 30035 404/981-3150

For

WATER TANK WORK ORDER / CATHODIC PROTECTION SERVICE REPORT

Camp Lejeune Harco Job No. 88d Customer P.O. # N62470-79-B-2646

Golf CourseISERVICE CREW INSTRUCTIONS:
Ens. Matt

Jacksonville r N. E, Contract Type Contract Effective

Tank No. S-2323 Tank Type 150 M qal Heated Yes -I No []

Rectifier # 8 0C2833 Controller Card No..

Before and and after servicing system notify
Mlekush

ANODE CONFIGURATION:
Type

Ring Hi silicon iron

I Ring " "2

Ring 3

Ring 4

Anodes [] Replace all anodes [] Inspect all anodes
Make other minor repairs required to provide effective cathodic protection.
Test and adjust equipment and provide the customer with a copy of results and operating instructions.
Evaluate repairs required that are outside the scope of this order and notify both the customer and Harco office.

Size
8 sect.

1 sect.
36 sect.

FOR SERVICE CREW USE ONLY

Condition No. Inspected No. Replaced
New 8

" 4

ESTIMATED JOB TIME /HRS.

SERVICE CREW COMPLETE THIS SECTION
Rectifier N_w

Wiring New

SYSTEM FOUND OPERATING AT: D.C. Volts

Potential Level ; Set Point Tap

RESISTANCE READINGS: Bowl Ckt.

SYSTEM LEFT OPERATING AT: D.C. Volts 4,0

Energized Potential Set Point

POTENTIAL TEST RESULTS:
Location
Location

Location

Reference Cells

Suspension New’

;D.C. Amps #1 (Main) D.C. Amps #2 (Aux.)

Water Level "1 10 Fuses New

Riser Ckt. Reference Ckt.

D.C. Amps #1 (Main) 1.5 D.C. Amps #2 (Aux.) .5

Natural Potential Tap Setting A-3

Testing with high resistance V.M. and Harco Permacell

TOp Natural -78 On 1,16 Instant Off .95
Middle Natural 95 On 1.05 Instant Off .96
Bottom .98 I. 07 i. 00

Natural On Instant Off

Repairs or replacements required for optimum performance not covered by this service.

CUSTOMER OPERATING INSTRUCTIONS: To insure con,nuous Cathodic Protection the rectifier should be inspected
once a month with report cards completed and mailed.

I- Manual--Rectifier should be adjusted to maintain Amps. #1 (Main) at -__o 2,0 Amps; #2 (Aux.) at " to___"mps.
[] Automatic--Rectifiers are not to be adjusted as they are pre-set For optimum effect potential level meter should read

mv. *- 25 mv.

DATE OF INSPECTION 5/4/81 DATE TIME
SIGNED FOR HARCO BY J. Storm SIGNED FOR CUSTOMER BY

See back for additional comments. CUSTOMER PHONE #
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Harco C
Corporation
2567 PARK CENTRAL BOULEVARD
DECATUR, GEORGIA 30035 404/981-3150

For

WATER TANK WORK ORDER / CATHODIC PROTECTION SERVICE REPORT

Camp Lejeune
Jacksonville, N.C.

Ta_ Noo S-5

SERVICE CREW INSTRUCTIONS:

Harco Job No. Customer P.O. # N62_70-79-B-2646

Contract Type Contract Effective

Tank Type 300m cjal. Heated Yes [] No []

Rectifier # 410 -- Controller Card No.
Before and and after servicing system notify

2.
3.

I
I
I

ANODE CONFIGURATION:
Type

Anodes [] Replace all anodes [] Inspect all anodes
Make other minor repairs required to provide effective cathodic protection.
Test and adjust equipment and provide the customer with a copy of results and operating instructions.
Evaluate repairs required that are outside the scope of this order and notify both the customer and Harco office.

Size

Ring

Ring 2 5 w/1
Ring 3 ] w/31 Sec.

Ring 4

FOR SERVICE CREW USE ONLY

Condition No. Inspected No. Replaced

New i0
" 5

1

ESTIMATED JOB TIME /HRS.

SERVICE CREW COMPLETE THIS SECTION
Rectifier _Rp r wr n_
Wiring Repaired
SYSTEM FOUND OPERATING AT:
Potential Level __; Set Point

RESISTANCE READINGS: Bowl Ckt.

Reference Cells

Suspension New

D.C. Volts ;D.C. Amps #1 (Main) D.C. Amps #2 (Aux.)

Tap Water Level Fuses

Riser Ckt. Reference Ckt.

POTENTIAL TEST RESULTS:
Location

Location

Location

SYSTEM LEFT OPERATING AT: D.C. Volts 4..5 D.C. Amps #1 (Main) 2..5 D.C. Amps #2 (Aux.)
Energized Potential Set Point Natural Potential Tap Setting A-]

Testing with high resistance V.M. and Harco Permacell

’Pop Natural ].00 On Instant Off
Middle Natural .970 On 1.10 Instant Off

Bottom Natural .900 On .99 Instant Off

Repairs or replacements required for optimum performance not covered by this service.

1.02
.98

.93

CUSTOMER OPERATING INSTRUCTIONS: To insure con,nuous Cathodic Protection the rectifier should be inspected
once a month with report cards completed and mailed.
I Manual--Rectifier should be adjusted to maintain Amps. #1 (Main) at _2_,_0Jo 3.0 Amps; #2 (Aux.) at .3 to-_._Amps.

Automatic--Rectifiers are not to be adjusted as they are pre-set. For optimum effect potential level meter should read

mv. - 25 mv... DATE OF INSPECTION 5/4/8 DATE TIME
I| SIGNED FOR HARCOBY J. Storm SIGNED FOR CUSTOMER BY

See back for additional comments. CUSTOMER PHONE #
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