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REFERENCE DRAWING

5 TERMINAL JUNCTION BOX DETAIL AA-036274

12 TERMINAL JUNCTION BOX DETAIL AA-036275

20 TERMINAL JUNCTION BOX DETAIL AA-036347

JUNCTION BOX MOUNTING SUPPORT DETAIL AB-036540

31

        DEEP ANODE BED         

17-855-011

01-515-432

17-890-700

03-723-347

03-704-211

CONTRACTOR

17-855-950

17-856-080

15-525-026

CONTRACTOR

CONTRACTOR

CONTRACTOR

17-852-845

17-852-837

17-852-304

17-852-306

17-852-308

17-852-310

17-852-312

17-852-350

17-852-360

17-852-370

17-852-380

17-852-472

17-852-474

17-852-512

17-852-476

17-852-478

17-852-480

17-852-517

CONTRACTOR

CALCINED PETROLEUM COKE BACKFILL

PIPE, PVC, 25MM NPS, SCH 80

PIPE, PVC, 25MM SCH 40, VENTED

ELBOW, PIPE, PVC, 25MM, 90^

CAP, SOCKET, PVC, 25MM

PVC CEMENT & SELF TAPPING SCREWS

JUNCTION BOX, 12 TERMINAL

JUNCTION BOX, 20 TERMINAL

TIES, CABLE, 4.2MM X 360MM

CASING, STEEL OR PVC (SEE NOTE 7)

BOLT, 20MM MIN. DIA.

PIPE, PLASTIC, 50MM MIN. DIA.

CENTRALIZER, ANODE, 100MM DIA.

CENTRALIZER, ANODE, 125MM DIA.

ANODE, HSCI TA-4, 15M LEAD WIRE

ANODE, HSCI TA-4, 23M LEAD WIRE

ANODE, HSCI TA-4, 30M LEAD WIRE

ANODE, HSCI TA-4, 41M LEAD WIRE

ANODE, HSCI TA-4, 52M LEAD WIRE

ANODE, HSCI TA-4, 65M LEAD WIRE

ANODE, HSCI TA-4, 75M LEAD WIRE

ANODE, HSCI TA-4, 85M LEAD WIRE

ANODE, HSCI TA-4, 100M LEAD WIRE

ANODE, HSCI TA-5A, 15M LEAD WIRE

ANODE, HSCI TA-5A, 23M LEAD WIRE

ANODE, HSCI TA-5A, 30.5M LEAD WIRE

ANODE, HSCI TA-5A, 46M LEAD WIRE

ANODE, HSCI TA-5A, 65M LEAD WIRE

ANODE, HSCI TA-5A, 100M LEAD WIRE

ANODE, HSCI TA-5A, 137M LEAD WIRE

CEMENT

2.  ALL DIMENSIONS ARE IN MILLIMETERS UNLESS OTHERWISE NOTED.

1.  THE ANODE BED INSTALLATION SHALL COMPLY WITH ALL SAUDI
ARAMCO STANDARDS.

3.  THE FINAL DEPTH OF THE ANODE BED BOREHOLE SHALL NOT
EXCEED THE DEPTH PRE- APPROVED IN WRITING BY THE SAUDI

(TYPICALLY DRILL STEM TO WELL HEAD OR PIPELINE) SHALL BE
TAKEN AT 3 METER INCREMENTS DURING DRILLING OF THE ANODE
BED BORE HOLE. THE MEASUREMENTS SHALL BE COMPARED TO THE
MAXIMUM DESIGN CIRCUIT RESISTANCE FOR THE RESPECTIVE ANODE
BED TO DETERMINE THE FINAL DEPTH OF THE BORE HOLE. A
CONSTANT BORE HOLE FLUID LEVEL SHALL BE MAINTAINED FOR
THE RESISTANCE MEASUREMENTS.

4.  RESISTANCE MEASUREMENTS OF THE DRILL STEM TO GROUND

5.  RESISTANCE MEASUREMENTS OF A TEST ANODE TO GROUND
(TYPICALLY TEST ANODE TO WELL HEAD OR PIPELINE) SHALL BE
TAKEN AT 3 METER INCREMENTS FROM SURFACE TO BOTTOM HOLE.
THE MEASUREMENTS SHALL BE USED TO DETERMINE THE OPTIMUM
LOCATION OF THE ANODES. THE TEST ANODE SHALL BE APPROXIMATELY

ANODE HOLE BY THE ANODE CABLE USING EXTREME CARE TO
ENSURE THE ANODE CABLES DO NOT TWIST. ANODES WEIGHING
MORE THAN 40 KG SHALL NOT BE LOWERED BY THEIR CABLES

AROUND THE TOP OF THE ANODE.

A)  SURFACE CASING SHALL BE STEEL OR PLASTIC.

ANODES WEIGHING MORE THAN 40KG SHALL BE LOWERED ON A

6.  ANODES WEIGHING LESS THAN 40KG MAY BE LOWERED INTO THE

2130MM IN LENGTH AND 95MM IN DIAMETER. 

C)  CEMENT SHALL BE USED TO SEAL THE SOIL/CASING ANNULUS,
AND INSIDE THE CASING.

D)  DOWN HOLE CASINGS SHALL BE STEEL OR PLASTIC AND SHALL
BE USED IN CONJUNCTION WITH CEMENT TO PERMANENTLY SEAL
LOST CIRCULATION ZONES OR ISOLATE AQUIFERS THAT CANNOT
BE SEALED WITH CEMENT ONLY.

8.  CEMENT :

A)  CEMENT SHALL BE MIXED IN A RATIO  OF 50KG PORTLAND
CEMENT TO 19 LITRES OF POTABLE WATER AND SHALL BE

B)  SUFFICIENT CEMENT SHALL BE PLACED AROUND THE CASING
AT SURFACE TO PROVIDE A STABLE FOUNDATION FOR THE
ANODE BED JUNCTION BOX.

9.  LOST CIRCULATION ZONES :

A)  LOST CICULATION ZONES SHALL BE SEALED WITH CEMENT
IF POSSIBLE OR CEMENT AND CASING WHERE REQUIRED.

B)  DRILLING MUD SHALL NOT BE USED TO PERMANENTLY SEAL
LOST CIRCULATION ZONES.

C)  A CEMENT PLUG AT LEAST 0.5 METER LONG SHALL BE PLACED

10.  VENT PIPE :

CALCINED PETROLEUM COKE COLUMN (SAMS 01-515-432).

11.  CALCINED PETROLEUM COKE (SAMS 17-855-011) :

A)  CALCINED PETROLEUM COKE VOLUME SHALL BE DETERMINED
ASSUMING A NOMINAL BORE HOLE DIA. 25MM GREATER THAN THE
BIT DIA. (I.E. FOR A 250MM BIT ASSUME A 275MM BORE HOLE DIA.).

B)  CALCINED PETROLEUM COKE VOLUME SHALL BE DETERMINED
ASSUMING A NOMINAL COLUMN LENGTH THAT EXTENDS 3000MM
ABOVE THE TOP ANODE AND 1500MM BELOW BOTTOM ANODE.

D)  AFTER SETTLING, IT SHALL BE VERIFIED THAT THERE IS AT LEAST
3000MM OF CALCINED PETROLEUM COKE ABOVE THE TOP ANODE.

12.  ANODE CABLES :

A)  ANODES SHALL NOT BE ROLLED. TWISTING MOTIONS ON THE ANODE
CABLE MAY RESULT IN PREMATURE FAILURE OF THE ANODE CABLE
AT THE ANODE TO CABLE INTERFACE AND SHALL BE AVOIDED.

B)  ANODE CABLES SHALL BE PERMANENTLY LABELLED, WITH ANODE
NO. 1 DESIGNATING THE ANODE AT THE BOTTOM OF THE HOLE.

C)  HOLIDAY TEST ALL ANODE LEADS TO 18KV IMMEDIATELY PRIOR
TO INSTALLATION. VISUALLY INSPECT THE 100MM NEAREST THE
HEAD OF THE ANODE TO ENSURE THAT NO NECKING OR
DEFORMITIES RESULTING FROM TWISTING OR ROLLING ARE EVIDENT.

13.  ANODE CENTRALIZERS (SAMS 17-852-837 OR 17-852-845) :

B)  A SCREW DRIVER OR OTHER TOOL SHALL BE INSERTED IN THE
SPLIT TO OPEN THE COMPRESSION RING WIDE ENOUGH FOR THE
CENTRALIZER TO SLIDE ONTO THE ANODE. DO NOT USE A HAMMER
TO HAMMER THE CENTRALIZER INTO PLACE.

C)  DO NOT USE ANY ADDITIONAL CLAMP OR FASTENING DEVICE ON
THE CENTRALIZER.
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SEE DETAIL 1

SURFACE

TOP OF SURFACE CASING

BOTTOM OF SURFACE CASING

AND CEMENT PLUG

TOP OF CALCINED COKE COLUMN

TOP OF VENTED PVC PIPE

TOP OF TOP ANODE

SEPARATION BETWEEN ANODES

BOTTOM OF BORE HOLE

BOTTOM OF CALCINED COKE COLUMN

BOTTOM OF DEEPEST ANODE

250MM
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CEMENT INSIDE & OUTSIDE

CASING (SEE NOTES 7 & 8)
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NON-VENTED PVC PIPE
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(SEE NOTE 10)

VENTED PVC PIPE (SEE NOTE 10)

TUBULAR  ANODE (SEE NOTE 12 & 13)

(SEE NOTE 5)

(SEE NOTES 3 & 4)
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FOR JUNCTION BOX MOUNTING

DETAILS NOT SHOWN ON THIS

DETAIL, SEE DWG. AB-036540

4

2

VENT PIPE ELBOW (2)

VENT PIPE (NON-PERFORATED)

WELD ANGLE IRON SUPPORTS

FOR VENT PIPE MOUNTING

CONDUIT STRAPS

TOP OF SURFACE CASING

10

11

SURFACE CASING (SEE NOTE 7)

BOLT WITH NUTS & WASHERS

(UPPER BOLT NOT REQUIRED

IF CHANNEL IS WELDED TO

THE SURFACE CASING)

12 50MM PLASTIC PIPE OVER BOLT

NYLON CABLE TIE9

225MM X 100MM SLOT

IN SURFACE CASING (WRAP

CABLE BUNDLE WITH TAPE

THROUGH SLOT AREA)

31 CEMENT (SEE NOTE 8)

2

6

PVC VENT PIPE,

NON-PERFORATED (SEE NOTE 10)

GLUED & SCREWED SOCKET

& SPIGOT JOINT

BOTTOM OF SURFACE CEMENT PLUG

DETAIL-1

BORE HOLE

250MM (MIN)

SECTION A-A

60^ OFFSET BETWEEN

CENTRALIZERS
TUBULAR ANODE

13
CENTRALIZERS, 2 PER ANODE

OFFSET BY 60^

14

VENTED PVC PIPE

ANODE LEAD CABLES

CALCINED COKE BACKFILL1

7 8OR JUNCTION BOX

DRAWING RESPONSIBILITY:

CATHODIC PROTECTION STD. COMMITTEE

ARAMCO GROUND WATER DIVISION.

B)  SURFACE CASING DIAMETER SHALL BE LARGER THAN THE
ANODE BORE HOLE AND AT LEAST 200MM SMALLER THAN THE
SURFACE CASING BORE HOLE.

E)  WHERE ACCEPTABLE TO THE GROUND WATER DIVISION, A

SHALL BE AS SPECIFIED BY THE GROUND WATER DIVISION.

CEMENT PLUG WITHOUT CASING SHALL BE INSTALLED TO ISOLATE
ACROSS AQUIFER INTERFACES. THE LENGTH  OF THE CEMENT PLUG

7.  CASINGS & CEMENT PLUGS:

G)   CEMENT SHALL BE USED AS BACKFILL MATERIAL FROM THE TOP OF COKE 

   BREEZE COLUMN TO SURFACE UNLESS ANOTHER BACKFILL MATERIAL IS 

APPR0VED IN WRITING BY GROUND-WATER DIVISION.

CEMENT

ANODE CABLES

ANODE

SUPPORT

PIPE (2")

CLAMP

VENT PIPE (1")

SECTION A-A

OPEN HOLE (TYPICAL)

32

01-110-040
PIPE STEEL ANODE SUPPORT 2" PIPE 

 W/END CAPS

33

08-748-40 CLAMP 55 WORM DRIVE 61/8 TO 7" DIA

SUPPORT PIPE OR BY A SUITABLY SIZED ROPE SECURELY TIED

AT THE BOTTOM OF THE BORE HOLE .  

13
CENTRALIZERS 1 PER ANODE

WHEN USED WITH SUPPORT PIPE

14

WITH SUPPORT PIPE

( SEE NOTE 6 )

0111004000

OLD MATERIAL NO.

1000000623 PIPE, METALIC: 2 IN NPS,3.91MM

NEW 9CAT MATERIAL DESCRIPTION

0151543200 7000100299 IPE:PLASTIC,COLD WATER SERVICE

0151543200 IPE:PLASTIC,COLD WATER SERVICE1000001727

0370421100 1000051853 CAP,PIPE:SOCKET,25MM NPS,PVC

0372334700 1000052529 ELBOW:PIPE,HOT OR COLD WATER SERVICE

1552502600 7000038800 CAP,PIPE:SOCKET,25MM NPS,PVC

31

32

33

WITHOUT SUPPORT PIPE

( SEE NOTE 6 )

DETAIL-2

FABRICATION & INSTALLATION

CENTRALIZER
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( SEE NOTE 13 )

APPROX. 1.5MM X 20MM

CONTINUOUS WELD

ON THREE EDGES

ROTATED 60^ RELATIVE TO

UPPER CENTRALIZER

120^

CARBON STEEL PIPE SPLIT FOR COMPRESSION FIT

( MUST FASTEN SECURELY TO ANODE BY COMPRESSION

FIT, WITHOUT ANY ADDITIONAL CLAMPING DEVICES.)

APPROX. THICKNESS AND WIDTH : 5MM X 25MM

APPROX. I.D. : 1 TO 5MM LESS THAN ANODE O.D.

3
0
0
 M

I
N

.WRAP CABLES AND VENT PIPE

WITH CABLE TIES TO FORM A

CONTINUOUS BUNDLE

PVC COUPLING CEMENT SOLVENT
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DETAIL-3

ANODE SUPPORT PIPE (PLACE

COUPLING BETWEEN ANODES)

OPEN HOLE

(TYPICAL)

(DO NOT USE TAPE OVER THE

STEEL CLAMP)

ENDS OF EACH ANODE FASTENED TO

SUPPORT PIPE WITH STEEL CLAMP

TO

A A

CENTER CONNECTED CAST IRON ANODE

3

15 30

COKE BREEZE BACKFILL 1

 6 

13 14

ELEVATION

JUNCTION BOX INSTALLATION

ANODE CENTRALIZER

TO BE INSTALLED ONLY

IF SPECIFIED ON THE

CONSTRUCTION DRAWING

INSTALL AS SHOWN WITH THE COMPRESSION RING

TOWARDS THE BOTTOM OF THE ANODE .

ONLY IF SPECIFIED ON THE CONSRUCTION DRAWING .

TO BE USED ONLY WHEN SPECIFIED

ON THE CONSTRUCTION DRAWING .

4/19/10

2

VENTED PIPE

A)  THE 25MM PVC PIPE THROUGH THE COKE BREEZE COLUMN

B)  NON-PERFORATED 25MM PVC VENT PIPE SHALL BE USED ABOVE THE

SHALL BE VENTED (SAMS 17-890-700) UNLESS OTHERWISE 

APPROVED BY CSD .

PUMPED INTO THE TARGET ZONE FROM THE BOTTOM UP.

C)  CALCINED PETROLEUM COKE BACKFILL THAT REQUIRES FLUIDIZATION 

TURER’S RECOMMENDATIONS TO FORM A SLURRY AND SHALL BE

IS INITIALLY SET AT THE BOTTOM OF THE DEEPEST ANODE .

PUMPED INTO THE BORE HOLE THROUGH A HOSE OR PIPE THAT

SHALL BE FLUIDIZED WITH WATER IN ACCORDANCE WITH MANUFAC-

A)  ANODE CENTRALIZERS SHALL BE INSTALLED ON THE ANODES

F)   ANODES SHALL NOT BE INSTALLED IN ANY CASED SECTION OF THE HOLE

   WITHOUT PRE APPROVAL FROM THE CP SME IN CONSULTING SERVICE DEPT.

VECTOR

DRC AAU AMG

03/10/201203/05/201202/26/2012

714200

REVISED AS PERMARK-UP

714200-0212-001
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 STANDARD DRAWING
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CADD-05

Saudi Aramco 2615 ENG. (05/05)

DRAWING NUMBER SHT. NO.INDEXPLANT NO. REV. NO.

DRAWING TYPE

JOB ORDER/EWO NO.
THIS REVISION IS NOT TO BE USED FOR

CONSTRUCTION UNTIL CERTIFIED AND DATED

DESIGN CERTIFICATION OTHERREVIEW FOR KEY DRAWINGS
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NOTES:

(DESIGN AGENCY)

BY/DATECERTIFIED BY/DATE

SAUDI ARABIA

SAUDI ARABIAN OIL COMPANY
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REVISION VALIDATION

REQUIREMENTS, PER SAEP-334, UNDER DRAWING COMPLETION CERTIFICATE NO:

THIS REVISION NO.           IS COVERED, FOR ALL APPROVAL AND CERTIFICATION
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