Ku KNoxviILLE UTILITIES BOoARD
D
STANDARDS AND SPECIFICATIONS

SECTION 15500
CATHODIC PROTECTION TEST POINTS AND
ANODE INSTALLATIONS FOR NATURAL GAS PIPELINE

PART 1. GENERAL

1.1 This Section describes the proper procedures for installing cathodic protection (CP) test points
and anodes along coated steel natural gas mains and services. All work shall be carried out in
accordance with this Section, as well as with additional KUB Standards and Specifications that
may or may not be referenced in this Section.

1.2 A test point is defined as any point in the pipeline network where electrical examination of
buried metallic piping is carried out to determine level of CP. Test points can include valves,
risers, test stations, aboveground sections of pipe (e.g., at service risers, regulator stations), and
other locations. A test station is a specific type of test point that is accessible from
aboveground, installed in a test box, and has terminals for electrical connection to the steel

pipe.

1.3 Installation of CP test points on natural gas mains must meet the Code of Federal Regulations
(CFR) Title 49, Part 192.469. All natural gas mains with cathodic protection must have
sufficient test points or other contact points to determine the adequacy of CP through electrical
measurements.

1.4 This Section shall be applied to both new facilities and existing locations being repaired or
replaced. The different types of test points for galvanic and impressed current CP systems shall
be installed as shown in this Section or as outlined in project-specific design/construction
drawings. While this Section describes general test point installation requirements, KUB will
specify the exact location and type to be installed for each project. KUB will also specify
whether permanent reference electrodes and/or anodes will be installed with each test station.

1.5 Unless otherwise noted, the CONTRACTOR shall provide all products and materials needed
for the execution of the Work described herein. All materials shall meet or exceed the specified
characteristics, unless the CONTRACTOR has approval from KUB’s Corrosion Personnel.

1.6 Whenever a test station is installed at a transition between coated steel to plastic piping, a
tracer wire shall be connected from the end of the plastic pipe to the test station. See tracer wire
installation requirements for polyethylene pipe in Section 15105, Tracer Wire Installation for
Non-Electrically Conductive Pipe.

1.7 The CONTRACTOR shall be responsible for compliance with the Underground Utility
Damage Prevention Act, as outlined in Section 01725, Underground Utility Damage
Prevention Act, Protection of Utilities.
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1.8 The CONTRACTOR shall be responsible for meeting all safety requirements, including, but
not limited to, those included in Section 00700, Part 6.13.

1.9 The CONTRACTOR shall be responsible for meeting all applicable Operator Qualification
requirements.

PART 2. PRODUCTS

2.1 All products and materials used on KUB’s natural gas system must meet or exceed current
KUB Standards and Specifications. Installation or application of products on KUB’s natural
gas system shall be performed in compliance with manufacturer’s recommendations. Any
deviation must be approved in advance by KUB’s Corrosion Personnel.

2.2 The following materials are needed for installation of a standard test point:

A. Plastic test box

B. Solid copper wires for test point (red, white, black, blue, orange, and/or green AWG #12
wires, as specified in the individual material lists)

Pin brazing kit, if installing a casing-type test station

Thermite welding powder

Coating material: 2888 RG specialty polymer coating (preferred) OR wax tapes

Blocks or bricks

KUB-approved natural gas valve jacket and flush fit drop-turn locking lid (ASTM A-48
Class 30 or Class 35) or test station marker

KUB-approved yellow paint

Sand backfill material

oululiele

— I

2.3 The following materials are needed for installation of a standard reference electrode:

A. M.C. Miller lonX copper/copper sulfate reference electrode, with a minimum of twenty-
five feet of AWG #12 orange wire

2.4 The following materials are needed for installation of a standard set of anodes:

A. Split bolts as needed to connect more than one anode on a header cable

B. Cable splice kit (SpliceRight) Header cable

C. Magnesium anodes with attached wires (e.g., 17-pound anodes for pipes with diameter >
12-inch, 9-pound anodes for pipes with diameter > 4-inch and 3-pound anodes for service
risers)

2.5 The following materials are also needed for installation of 3-pound anodes:

A
B.
C.
D.
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Hose clamp

Galvanized metallic sheet screw

3-pound Magnesium anode (high potential)
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Additional materials may be required for specific types of test points, as outlined in material
lists included herein.

2.6 The following minimum tools and equipment will be necessary to complete the tasks:

Excavation equipment

Wire brush or metal file

Flint gun for ignition of thermite
Exothermic welding furnace

Flathead screw driver, pliers, and wrenches

mooOw>

PART 3. EXECUTION

3.1 This Section outlines the procedures for installing test points, reference electrodes, and anodes.
The following requirements apply to all types of test points:

A. Test points shall not be installed where accessibility would be difficult or unsafe, such as
under buildings, permanent structures, proposed future structures, or in high traffic areas.

B. To prevent electrical shorts or reduce the influence of stray current, test points shall be
installed with at least 36 inches of clearance from any other underground structure. If
clearance cannot be obtained, CONTRACTOR shall notify OWNER’s Corrosion
Personnel.

C. For all installations, once the pipe has been exposed, complete a Corrosion Observation and
a pipe-to-soil potential reading, documenting the results on a Corrosion Card or Natural
Gas Utility Service Sheet (NGUSS). The completed form shall be given to the KUB’s
Corrosion Personnel or RPR as soon as work is completed.

D. The CONTRACTOR shall notify the OWNER’s Corrosion Personnel when test stations
and other types of test points are ready for final hookup. To facilitate testing, any anode
wires shall remain attached to the pin (not yet connected to wire from the pipe). Corrosion
Personnel will conduct tests to make sure that none of the anodes or wires is damaged or
broken. If tests indicate damage, the entire wire and/or anode shall be replaced and retested
at the CONTRACTOR’s expense.

3.2 Procedures to Install a Standard Test Station

The basic installation of a standard test station is shown in Figure 1, along with an associated
materials list.
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1.00 NOT ALLOW WALVE JACKET TO REST DIRECTLY ON FPIPE. 2 FLUSHFIT DRCP-TUEM
USE BLOCKS TO SUPPORT BASE. LOCEING LID

N

TEST BOARD
WHITE TEST WIRES

GREEN OR ORANGE TEST WIRE
TEST WIRES SHALL BE LONG ENOUGH TO EXTEND 1 FINISHED GRADE
APPROXIMATELY 3'-0" ABOVE TEST STATION. TEST =" |}~ VALVE JACKET
WIRES SHALL BE COILED INSIDE TEST STATION BY |- PLasTIC TEST BOX
FIRST WRAPPING TEST WIRES AROUND A BROOM |
HANDLE, PIPE, ETC, = noe

SECTION CUTS SHOWN FOR
CLARITY. UNITS CYLINDER
SURFACES ARE CONTINUOUS.

AWG 12 SOLID COPFER \

THEEMTTE WELD TEST WIRE SHALL BE
WEAPPED AROUND COATED STEEL PIPE 1Y
SUCH A WAY THAT TENSICN IS HOT
EXERTED ON THE THERMITE WELD AREA
THEEMTTE WELD AREA SHALL BE CLEAWED
AND EECOATED

COPPER/COPPER SULFATE
PERMANENT ELECTRODE

COATED STEEL PIPE

Figurel. Standard test station with permanent electrode

Item Quantity KUB Item # Description
1 2 AWG #12 solid copper white test wires
2 1 AWG #12 solid copper green or orange test wire
3 1 3-8546-8 Plastic shaft test box
4 1 Copper/copper sulfate permanent electrode
5 1 2-9404-1 or 2- Natural gas valve jacket
9405-8
6 1 3-8339-8 Natural gas valve jacket Lid
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Drawings for other types of test stations are listed in Table 1 and are included as Attachments A
through K. The Corrosion Personnel shall determine exact locations and types to be installed for
each project. The basic instructions below apply to all types of test stations, but CONTRACTOR
shall refer to the appropriate drawings for material lists, instructions on wire placement, and any
special conditions.

Table 1. Types of Test Stations

Attachment | Type of CP Type of Test Point
A Both galvanic Test station at insulated joint (flange)
and impressed
B Both galvanic Test station at foreign line crossing
and impressed
C Both galvanic Test station at casing along coated steel carrier pipe
and impressed without anodes
D Galvanic Test station at insulated joint (flange)
with anodes
E Galvanic Test station on pipe with monolithic insulator
F Galvanic Test point at crossing between two coated steel pipes
G Galvanic Test station at crossing between a coated steel pipe on
galvanic anodes and steel pipe on rectifier
H Galvanic Test station at casing along coated steel carrier pipe
with anodes
I Galvanic Test station at transition between plastic and coated
steel pipe
J Galvanic Test station at foreign line crossing with multiple
anodes on KUB’s natural gas main
K Galvanic Test station at location between two parallel and
unconnected natural gas coated steel mains

3.2.1 As noted in Section 1.7, utility locate requests must be performed in accordance with the
Tennessee Underground Utility Damage Prevention Act for locating underground utilities.
Respect all utility locate marks, and excavate carefully so as not to damage the coating of the
steel piping.

3.2.2 Clean the exposed pipe with a wire brush and/or metal file, removing the protective coating
where test wires will be attached.

3.2.3 Attach test wires as shown in Figure 1. Each test wire shall be installed in a continuous length.
The test wire shall be properly secured to the pipe and wrapped around with 50 percent overlap.
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Test wires shall be long enough to extend approximately three feet above the test box to prevent
test wires from being unduly stressed or broken during backfilling and future excavation. Each
set of test wires shall be thermite welded carefully to the steel pipe, using fifteen milligrams
(mg) of thermite powder in the mold. When attaching test wires to casings, utilize a pin brazing
process instead.

3.2.4 Reapply coating anywhere the coating was removed and where pipes and wires were welded.
Coating shall be applied according to the manufacturer’s recommendations. The coating
material shall be 2888 RG specialty polymer coating on fusion bonded epoxy pipes and wax
tape on pipes with other kinds of coating (e.g. Yellow jacket, coal tar coating etc).

3.2.5 If instructed by Corrosion Personnel, install a reference electrode following procedures outlined
in Section 3.2 and as shown in Figure 1.

3.2.6 If instructed by Corrosion Engineer, install anodes following procedures outlined in Section 3.4.
3.2.7 Backfill one foot around the coated steel pipe with sand, free from gravel and debris.

3.2.8 Blocks or bricks shall be used to support base of the test box installed, and the test wires shall be
coiled inside the box.

3.2.9 Sand, clean dirt, or other earthen materials may be used to backfill the rest of the excavation to
the ground surface in accordance with Section 02321, Excavation, Bedding, and Backfill for
Utilities.

3.2.10 Test stations installed on mains located in pavement including, but not limited to, within a
roadway, sidewalk, or parking area, shall be installed within a KUB-approved natural gas valve
jacket and lid. The lid and jacket shall be flush-mounted to the pavement surface, and the lid
shall be painted with approved yellow paint. See Figure 2 (a-b) for a photograph depicting the
correct installation of the jacket and lid. Light-weight rims can be used for the jackets located
behind the curb, but heavy-duty cast iron rims shall be used for jackets located in roadways.

3.2.11 Alternatively, test stations installed in grass or gravel shall be installed inside an approved test
station marker used for marking test points and the pipeline. The marker must protrude at least
36” from the ground surface, although a taller marker may be needed to maintain visibility in
vegetated locations. See Figures 3 and 4 for photographs depicting the correct installation of the
test station marker.
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PAINTED NATURAL GAS
JACKET LID OR FLUSH FIT
DROP-TURN LOCKING LID

Figure 2a.

Figure 2b.
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WHITE TEST WIRE FROM PIPE

BLACK TEST WIRE FROM ANOD

Figure 3. Test station marker showing the test board with test wires connection
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90 !‘6.36 MARKER HOUSING TEST BOX
L/

AL
AN
S
A

, -_3";’-.

CYLINDRICAL SHAFT OF TEST
STATION MARKER CONTAINING
TEST WIRES

Figure 4. Correctly installed test station marker with “CP GAS TEST STATION” sticker on the
top portion

3.3 Procedures to Install a Reference Electrode

If instructed by Corrosion Personnel, install an M.C. Miller lonX copper/copper sulfate
reference electrode, with twenty-five feet of #12 test wire, as shown in Figure 1. The electrode
shall be placed according to the manufacturer’s standard, approximately 14 inches from the
pipe with the ceramic tip oriented downwards. Note that if anodes are also to be installed, they
should be placed on the opposite side of the pipe (as discussed in Section 3.4) and soil around
pipe must be damped. Package bag on anode must be removed during installation process.

Backfill with native soil that is free from debris up to 12 inches above the electrode. The
backfill around the copper/copper sulfate electrode shall be dampened after soil has been

compacted. The permanent reference electrode wire shall be connected to the pin on the test
station box.
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3.4 Procedures To Install Anodes

If instructed by Corrosion Personnel, install anodes as described below and as shown in Figure 5.

1.00 NOT ALLOWY WALVE JACKET TO REST DIRECTLY ON PIPE.
USE BLOCKS TO SUPPORT BASE.

AMODE AWG #12 BLACE TEST WIEE

WHITE "TEST WIRES ON PIPE TEST BOARD
TEST WIRES SHALL BE LONG ENOUGH TO EXTEND
APPROYIMATELY 3'-0" ABOVE TEST STATION. TEST X T TSHED GRADE
WIRES SHALL BE COILED INSIDE TEST STATION BY VALVE JACKET
FIRST WEAPPING TEST WIRES AROUND A BROOM 2= I o
HANDLE, PIPE, ETC, g SECTION CUTS SHOWN FOR
PLASTIC TEST BOX =l || clarmr unTS cYUNDER
SURFACES ARE CONTINUOUS.
|~
WIITTE AWG #12 SOLID COPPE CONTINUITY FOR MORE
TEST WIRES ON PIFE ANODES

b1

ELACK TEST WIRE (AWG #12) FROM MAGHESIUM ANODES

THEEMITE WELD TEST WIEE SHALL BE
WEAPPED ARCTUMND COATED STEEL PIPE IN
SUCH A WAY THAT TENMNSION IS WOT
EXERTED CMN THE THEEMITE AEEA
THEEMITE WELD AREA SHALL BE CLEANED
AND RECOATED

SPLIT ECLT CONMECTICH, THEN APPLY
SPLICERIGHT O CONMNECTION

Figure 5. Typical test station with multiple galvanic anodes
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Materials List

Item Quantity KUB Item # Description
1 1 2-0293-8 AWG #12 black header cable
2 2 2-0293-6 AWG #12 solid copper white wires
3 7 2-0293-8 AWG #12 solid copper black wires
4 6 1-0112-5 Split bolts
5 >6 91b (380139) or 17 Ib (3- | Magnesium anodes
6319-0)
6 1 2-9404-1 or 2-9405-8 Natural gas valve jacket
7 1 3-8546-8 Plastic shaft test box
8 1 3-8339-8 Lid

Place the anodes five feet away from the pipe either vertically or horizontally, as shown in Figures
6 and 7, respectively. Anodes should be spaced five feet apart when installing two anodes. A
distance of ten feet shall be maintained between anodes when installing more than two anodes at a
test station. Note that if a permanent reference electrode is also installed, the anodes shall be
installed on the opposite side of the pipe.

TWHITE AWG #12 SOLID COPPER
TEST WIRES FEOM THE PIPE
COMNMNECTED AT TEST BOAED

BLACE AWG#12 50LID COPFER AWODE
TEST WIEE CONMNECTED AT TEST BEOAED

IMETALLED BELOW PIPELIINE
SPEINGLIME

THEEMWITE WELD CONNECTION O
FIPE. EEPATE COATING AS SPECTFIED -~

PIPELINE SPRINGLINE —.
“w,

COATED PIPELINE —

5' T

PEEFACEAGE MAGNESIUM ANCODE
(SIZE A3 SPECIFIED) —

Figure 6. Magnesium anode installed vertically
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WHITE AWG #12 SOLID COPPER

TEST WIRES FROM THE PIPE

CONNECTED AT TEST BOARD BLACK AWG #12 SOLID COPPER ANCDE
TEST WIRE COMNECTED AT TEST BOARD

IMSTALLED BELOW PIPELINE
SPEINGLINE

THERMITE WELD CONNECTION ON
FIFE. REPATR COATING A3 SPECTFIED \

PIPELIME SPEINGLIE I—\ m

COATED PIPELINE—
—_— 5N

PEEPACEAGE MAGNESIUNM ANODE
(SIZE AS SPECIFIED)

Figure 7. Magnesium anode installed horizontally

Use a split connector to attach the anode wires to the header cable. Following manufacturer
recommendations, apply a cable splice kit to the connection, as shown in Figure 8.

WIRE FROM ANODE

SPLIT BOLT CONNECTION WERAPPED IN
SPLICERIGHT MATERIAL

HEADER CABLE WIRE FROM ANODE

Figure 8. Application of SpliceRight at split bolt connection to prevent corrosion
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The wires from the header cable connecting the anodes shall be attached to the pin on the test
station box. Anodes shall not be connected directly to the pipe.

Soil around the installed anodes shall be dampened to activate the anode. Backfill with native soil,
free from gravel and debris.

3.5 Procedures to Install an Anode on a Service Riser

Three-pound anodes shall be installed on steel service risers. These anodes are available in bag,
similar to standard anodes; this should be installed three to five feet from the service riser.

3.5.1 The CONTRACTOR shall install three-pound “bag-type” anodes on service risers, when
directed by KUB Corrosion Personnel.

When attaching three-pound anodes to a service riser, remove only the coating at the contact
point and weld test wire from the anode onto the pipe (provide a disconnection point). A
blunt-edged putty knife or similar tool can be used to remove the coating. Once the anode is
buried, the wires shall be wound around the riser and connected to the riser with the hose
clamp. Re-coat the area after installing the anode using 2888 RG specialty polymer coating
or KUB-approved equivalent.

Before installing 3-pound bag-type of anode on a service, the CONTRACTOR or UGC
personnel shall take a pipe-to-soil potential reading and document the results on a Natural
Gas Utility Service Sheet. After installation is complete, the CONTRACTOR shall notify
the RPR, and UGC shall notify KUB Corrosion Personnel, so that a second reading may be
obtained by a Corrosion Personnel at the same location.

Figure 9 depicts a test point on a service with an anode installed.

Follow the anode installation instructions outlined in Section 3.3. No more than one anode shall be
installed on the service riser; therefore header cable or split connector is not necessary.

3.5.2 If the area is paved, pavement shall be removed, respecting the utility locate markings.
Before burying the bag-type anode, unwind the test wire and ensure the test wire length is
sufficient to reach the riser. If the area needs to be re-paved, anode test wire shall be run
through a protective plastic sleeve.
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RISER ISOLATION FITTING

EXISTING PAINTED/COATED
STEEL RISER

—~——————POINT OF CONNECTIONM

¢ i
¢ ) BLACK ANODE WIRE
POINT OF CONTACT [ WIND AROUND PIPE
OR CLAMP MUST | ( -
EXISTING BE > & d \
GRADE
FROM GROUND #////f—————FLASTIC SLEEVE

7 7 7 7 FARY AR 7 7
S 7 / ;S YA / / S/
/ / PAVEMENT/ /  / S JPRVEMENT /° /
4 r, / )’/ )’/ Fi ri /)’ IV ,J’ ,J’
e e e ;
/ / / / / / / /

COATED STEEL _ N
SERVICE PIPE ' N 201" MIN:
= 3 — MLV
/{f" / ™,
e /' MAGNESIUM ANODE
- 3 LBS
_ / y
.--'//'
Figure 9. Example of a service test point with installed anode
Materials List
Item Quantity KUB Item # Description
1 1 380097 Bag magnesium anode, including AWG # 12

solid copper black test wire.
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PART 4. RECORDS

A. Records created during installation of CP test points shall be documented neatly, legibly,
and accurately.

B. Once natural gas steel piping has been exposed, complete a Corrosion Observation and a
pipe-to-soil potential reading, documenting the results on a Corrosion Card or Natural Gas
Utility Service Sheet (NGUSS). The completed form shall be given to the OWNER’s
Corrosion Personnel or (RPR).

C. After installation of test stations or anodes on services, contact the RPR. OWNER’s
Corrosion Personnel will conduct tests to make sure that none of the anodes or test wires is
damaged or broken. Corrosion Personnel will also conduct final pipe-to-soil readings.
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Attachment A. Test station at insulated joint (flange)

1. DO NOT ALLOWY WALVE JACKET TO REST DIEECTLY ON FIPE. FLUSHFIT DROP-TUEN
USE BLOCKS TO SUPPORT BASE. < LOCEDG LID
EED TEST WIBES S
TEST BOARD
WHITE TEST WIRES

FINISHED GRADE

TEST WIRES SHALL BE LONG ENOUGH TO EXTEND =1 ||~ vaLvE sackeT

APPROXIMATELY 3-0" ABOVE TEST STATION. TEST !

WIRES SHALL BE COILED INSIDE TEST STATION BY\ |- PLASTIC TEST HOX

FIRST WEAPPING TEST WIRES AROUND 4 BROOM . L QEE%'QN LTS SHOWN FOR

HANDLE, PIPE, FTC, CLARITY. UNITS CYLINDER
SURFACES ARE CONTINUQUS.

AWG #12 50LID COPPER

AWG#6 30LID COPPEE OF HEAVIER. GAUGE TEST
WIRES

AWGE #1272 S0LID COPPER

THEEMTITE WELD TEST WIEE SHALL EE
WEAPPED ARCUND COATED STEEL FIPE
Iy SUCH A WAY THAT TEINSION IS ITOT
EXERTED O THE THEEMITE WELD AREA.
THEEMITE WELDAREA SHATL BE CLEAMNED
AND EECOATED.

INSULATED JOINT WITH
DIELECTEIC MATERTAT

Materials List

Item Quantity KUB Item # Description
1 1 2-0293-9 AWG #12 solid copper red wire
2 1 New AWG #6 solid copper red wire
3 1 2-0293-6 AWG #12 solid copper white wire
4 1 New AWG #6 solid copper white wire
5 1 3-8546-8 Plastic shaft test box
6 1 2-9404-1 or 2-9405-8 | Natural gas valve jacket
7 1 3-8339-8 Natural gas valve jacket Lid

10/28/2013 Cathodic Protection Test Points & Anode Installations for Natural Gas Pipeline 15500- 16




KNoxviILLE UTILITIES BOoARD

STANDARDS AND SPECIFICATIONS

Attachment B. Test station at foreign line crossing

1. DO NGT ALLOW WALVE JACKET TO REST DIRECTLY OM FIPE.

USE BLOCKS TO SUPPORT BASE. FLUSHFIT DECFE-TUEX

E LOCEING LID

NS
P GEEEN OF OEAMNGE TEST WIEE

WHITE TEST WIRES ON UPPER FIPE

TEST WIEES SHALL BE LONG ENOUGH T EXTEND
APPROIMATELY 3'-0" ABOVE TEST STATICOHN. TEST EED TEST WIEES O LOWEER PIPE
WIEES SHALL BE COILED INSIDE TEST STATION BY
FIEST WRAPPING TEST WIEES AROUND A BROOM \
HANWDLE, PIFE, ETCC,

FINISHED GRADE
f—WALVE JACKET

NOTE:

SECTION CUTS SHOWN FOR
CLARITY. UNITS CYLINDER
SURFACES ARE CONTINUCUS.

PLASTIC TEST BOX;

AWG#12 SOLID COPPEE. WHITE TEST WIEE

J LAWG#12 S0LID COPPEE. RED TEST

THERMTTE WELD TEST WIRE SHALL BE WIRES
WRAPPED AROUND COATED STEEL PIPE

IN SUCH A WAY THAT TENSION IS NOT

EXERTED ON THE THERMITE WELD AREA.

THERMITE WELDAREA SHALL BE CLEANED

AMND BEECOATED.
12" )
. AT G #6 20OLID CCOPPEER. OF.
){\ HEAVIEE GATTGE TEST WIEES
B, /

COPPERSCOPPER. SULFATE PERMANENT T . e ~.

ELECTECDE SHATL BE IMSTATLED HALF e ~_ .

TWAY BETWEEDN FIPES e

T

e GEEATEE. THAT 3 FEET

-~
S

Materials List

Item Quantity KUB Item # Description
1 1 2-0293-9 AWG #12 solid copper red wire
2 1 New AWG #6 solid copper red wire
3 1 2-0293-6 AWG #12 solid copper white wire
4 1 New AWG #6 solid copper white wire
5 1 New AWG #12 solid copper green or orange
wire
6 1 3-8546-8 Plastic shaft test box
7 1 New Permanent copper/copper sulfate electrode
8 1 2-9404-1 or 2-9405-8 | Natural gas valve jacket
9 1 3-8339-8 Natural gas valve jacket Lid
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1. DO NOT ALLOW WALYE JACKET TO REST DIRECTLY OMN FIFE.

USE BLOCKS TQ SUPPORT BASE. FLUSH FIT DROP-TURI

LOCEING LID

WHITE TEST WIRES O CAREIER FIPE

— R—TEST BOARD

TEST WIRES SHALL BE LONG ENOUGH TO EXTEND N PLUETEST WIRES ON CASING
APPROYIMATELY 3'-0" ABOVE TEST STATION. TEST,
WIRES SHALL BE COILED INSIDE TEST STATION BY . FINISHED GRADE
EIRST WRAPPING TEST WIRES AROUND & BROOM |l | i ‘mgTAEVE JACKET
HANDLE, PIPE, ETC, = SECTION CUTS SHOWN FOR
FLASTIC TEZT BOX = CLARITY. UNITS CYLINDER
= SURFACES ARE CONTINUGOUS.
WHITE 4WG #12 SOLID COPPEE,
TEST WIRES ON CARRIER PIPE )
METALLIC CASING
THERMITE WELD TEST WIRE SHALL BEE 12"
WRAPPED AROUND COATED STEEL FIP < AWG #12 SOLID COPPER BLUE
I SUCH A4 WAY THAT TENSION IS NOT TEST WIRES
EXERTED ON THE THEEMITE WELD AREA. COATED STEEL PIFE
THERMITE WELDAREA SHALL BE CLEANED
AND RECOATED.
Materials List
Item Quantity KUB Item # Description
1 2 2-0293-5 AWG # 12 solid copper blue wires
2 2 2-0293-6 AWG #12 solid copper white wires
3 1 3-8546-8 Plastic shaft test box
4 1 2-9404-1 or 2-9405-8 Natural gas valve jacket
5 1 3-8339-8 Natural gas valve jacket Lid
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Attachment D. Test station at insulated joint (flange) with anodes

USE BLOCKS TO SUFPPORT BASE.

1. DO NOT ALLOWY WALVE JACKET TO REST DIRECTLY ON FIPE. 2 FLUSH FIT DRCP-TURN
LOCENG LID

WHITE TEST

/ TEST BOARD

BLACE TEST WIRES

TEST WIEES SHALL BE LONG ENCUGH TO EXTEND
APPROHIMATELY 3'-0" ABOVE TEST STATION. TEST
WIEES SHALL BE COILED INSIDE TEST STATION BY
FIEST WEAPPING TEST WIEES AROUND 4 BEROOM
HANDLE, PIPE, ETC,

AWG #6 SOLID COPPER OR HEAVIEER GATGE;

TEST WIEES
AWGE #12 30LID COPPER
INSULATED JOINT WITH
DIELECTEIC MATEEIAT
THEEMITE WELD TEST WIEE SHALL EE 1om

WEAPPED AROUND COATED STEEL PIFE
I SUCH A WAY THAT TENESION IS INOT
EXERTED ON THE THERMITE WELD AREA.

EED TEST “WIRES

FINISHED GRADE

= VALVE JACKET
=| A PLASTIC TEST BOX

= NOTE:

= SECTION CUTS SHOWN FOR

CLARITY. UNITS CYLINDER
[ SURFACES ARE CONTINUDUS

THEEMITE WELDAREA SHALL BE CLEANED @ /)J J
AND RECOATED. 5 o
MAGNESIUM

/ T V¢ ANODES
SPLIT BOLT CONNECTION, THEN APPLY.

p

SPLICEEIGHT ON CONINECTION

ip"

20
L=
Materials List
Item Quantity KUB Item # Description
1 1 2-0293-9 AWG #12 solid copper red wire
2 1 New AWG #6 solid copper red wire
3 1 2-0293-6 AWG #12 solid copper white wire
4 1 New AWG #6 solid copper white wire
5 1 3-8546-8 Plastic shaft test box
6 4 91b (380139) or 17 Ib (3- | Magnesium anodes
6319-0)

7 1 New Cable splice kit (SpliceRight) by Royston
8 1 2-9404-1 or 2-9405-8 and | Natural gas valve jacket and locking lid
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KNoxviILLE UTILITIES BOoARD

STANDARDS AND SPECIFICATIONS

3-8339-8

9 2 1-0112-5 Split bolts

Attachment E. Test station on pipe with monolithic insulator

1. DD NOT ALLOW WALVE JACKET TO REST DIRECTLY GMN PIPE. FLUSH FIT DROP-TUURM
USE BLOCKS TO SUPPORT BASE. TLOCKING LID

RED TEST WIRES CONMECTED TO PIPE ON LEFT SIDE OF ISOLATOR

BELACK TEST WIRES (AWG #12) FROM MAGNESIUM ANODES WHITE TEST WIRES CONNECTED
O PIPE ON THE RIGHT SIDE

TEST WIRES SHALL BE LONG ENOUGH TO EXTEND OF ISOLATOR

APPROMIMATELY 3'-0" ABOVE TEST STATION. TEST _ FINISHED GRADE

WIRES SHALL BE COILED INSIDE TEST STATION BY VALYE JACKET

FIRST WRAPPING TEST WIRES AROUND 4 BROOM ~——___ || |[Z NOTE:

1 E-' i SECTION CUTS SHOWN FOR
PLASTIC TEST BOX = CLARITY. UNITS CYLINDER
= SURFACES ARE CONTINUCUS.

HANDLE, FIPE, ETC,

AWG#12 50LID COFPER. TEST WIEES:

LWG#6 SOLID COPPER OF HEAVIER GATUGE
TEST WIEES

THEFMITE WELD TEST WIRE SHALL BE
WRAPPED AROUND COATED STEEL PIPE
I sUCH & WAY THAT TENSION IS NOT
EXERTED OM THE THEEWTIE "WELD AREA
THEEMITE WELDAREA SHALL BE CLEAWED

oy
Ve 1 MONOLITHIC ] o
AND EECOATED. . TMSTTLATTHG =
COATED STEEL PIPE @/ JOINT ;
) 5o
|
o W4

500 @
ANODES
SPLIT BOLT COMNMECTION, THEN APPLY . (/ |

TA

SPLICEEIGHT ON CONNECTION g 1 :
W
Materials List
Item Quantity KUB Item # Description
1 2 2-0293-9 AWG #12 solid copper red wires
2 2 2-0293-6 AWG #12 solid copper white wires
3 2 2-0293-8 AWG #12 solid copper black wires
4 2 1-0112-5 Split bolts
5 4 91b (380139) or 17 Ib | Magnesium anodes
(3-6319-0)
6 1 3-8546-8 Plastic shaft test box
7 1 New Cable splice kit (SpliceRight) by Royston
8 1 2-9404-1 or 2-9405-8 | Natural gas valve jacket and locking lid
and 3-8339-8
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KNoxviILLE UTILITIES BOoARD

STANDARDS AND SPECIFICATIONS

9 | 2 | 1-0112-5 | Split bolts

Attachment F. Test station at crossing between two coated steel pipes

1. DO NOT ALLOW VALVE JACKET TO REST DIRECTLY ON PIPE. FLUSH FIT DROP-TURL
USE BLOCKS TQ SUPPORT BASE. S OCRING 11D
RED TEST WIRES ON THE UPPEE PIPE - TEST BOARD
BLACK TEST WIRES (AWG #12) FROM MAGNESTUM ANODES ! “WEITE TEST WIRES ON
TEST WIRES SHALL BE LONG ENOUGH TO EXTEND THE LOWER FIPE
APPROXIMATELY 3-0" ABOVE TEST STATION. TEST
WIRES SHALL BE COILED INSIDE TEST STATION BY JF‘ FINISHED GRADE
FIRST WRAPPING TEST WIRES AROUND A BROCHM j WALVE JACKET
HAMNDLE, FIFE, ETC, = NOTE:
PLASTIC TEST BO = SECTION CUTS SHOWN FOR
AWG #6 SOLID COPPER. OF HEAVIER. GATIGE = glﬁig&%ﬂﬁ%%wﬁﬁ@us
TEST WIRES Py
AWG #12 SOLID
THERMITE WELD TEST WIRE SHALL BE : COPPER WHITE
WRAPPED AROUND COATED STEEL PIPE TEST WIRE
I SUCH & WAY THAT TENSION IS NOT
EXERTED ON THE THERMITE WELD AREA. . COATED STEEL
THERMITE WELDAREA SHATL BE CLEANED PIPE
AND RECOATED.

IF SEPARATION BETWEEW PIPES IS LESS THAN

3 FEET, INSTALL DELECTRIC MATERIAL BETWEEL r»@% jﬂH

PIPES.
A - N @,
SO R 2 [
m? 3.0 \,
SPLIT BOLT CONNECTION, THEN APPLY ~ - J "
SPLICERIGHT ON CONMECTICN f(, \’\MAGN'ESIUM 5'—Qg y
o ‘ | ANODES
)
lU\ j! /ﬁl-ou
Materials List
Item Quantity KUB Item # Description
1 2 2-0293-9 AWG #12 solid copper red wires
2 2 2-0293-6 AWG #12 solid copper white wires
3 2 2-0293-8 AWG #12 solid copper black wires
4 2 1-0112-5 Split bolts
5 4 91b (380139) or 17 Ib (3- | Magnesium anodes
6319-0)
6 1 3-8546-8 Plastic shaft test box
7 1 New Half split cylinder (Insulator, plastics)
8 1 New Cable splice kit (SpliceRight) by Royston
9 1 2-9404-1 or 2-9405-8 and | Natural gas valve jacket and locking lid
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KNoxviILLE UTILITIES BOoARD

STANDARDS AND SPECIFICATIONS

3-8339-8

10 2 1-0112-5 Split bolts

Attachment G. Test station at crossing between a coated steel pipe on galvanic anodes and
steel pipe on rectifier

1. DO NOT ALLOW wALVE JACKET TO REST DIRECTLY ON FPIPE. FLUSH FIT DROP-TURN

USE BLOCKS TO SUPPORT BASE. € SCRIIGLD
WHITE TEST WIRES ON UPPER PIPE N
ELACK TEST WIRES (AWG #12) FROM MAGNESTUM ANODES
TEST WIRES SHALL BE LONG ENCUGH TO EXTEND RED TEST WIRES ON LOWEE PTPE
APPROXTMATELY 3'-0" ABOVE TEST STATION. TEST
WIRES SHALL BE COILED INSIDE TEST STATION BY i FINISHED GRADE
FIRST WRADPING TEST WIRES AROUND & BROOM | "\ ALVE JACKET
HANDLE, FIPE, ETC, = NOTE:
PLASTIC TEST BO = SECTION CUTS SHOWN FOR
= CLARITY. UNITS CYLINDER
AWG #6 SOLID COPPER OR HEAVIER GAUGE = SURFALES ARE CONTINUOUS.
TEST WIKES W AWG #12 SOLID
THERMITE WELD TEST WIRE SHALL BE o COPPER RED
WRAPPED AROUND COATED STEEL PIPE TEST WIRE

Iy SUCH A WAY THAT TENSION IS WOT

EXERTED ON THE THERMITE WELD AREA.

THEEMITE WELDAEREA SHATLL BE CLEANED 12
AND RECOATED.

STEEL FIFE ON EECTIFIEER.
IF SEPARATION BETWEEW PIPES Is LESS THAN
3 FEET, STALL DELECTRIC MATEERIAT BETWEEN
PIPES.
s COATED STEEL

~ g L g PIE
- o
SPLIT BOLT CONNECTION, THEN APPLY =~ J
SPLICERIGHT ON CONNECTION f(, ‘ ‘ MAGNESTUM
o ANODES
W
50"
. e
Materials List
Item Quantity KUB Item # Description
1 2 2-0293-9 AWG #12 solid copper red wires
2 2 2-0293-6 AWG #12 solid copper white wires
3 1 2-0293-8 AWG #12 solid copper black wire
4 1 1-0112-5 Split bolts
5 2 9 1b (380139) or 17 Ib (3-6319-0) | Magnesium anodes
6 1 3-8546-8 Plastic shaft test box
7 1 New Half split cylinder (Insulator, plastics)
8 1 New Cable splice kit (SpliceRight)
9 1 2-9404-1 or 2-9405-8 and 3- Natural gas valve jacket and locking lid
8339-8
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KNoxviILLE UTILITIES BOoARD

STANDARDS AND SPECIFICATIONS

1. DO NOT ALLOWY WALVE JACKET TO REST DIRECTLY ON PIPE.

USE BLOCKS TO SUPPORT BASE. FLUGH FIT DECP-TUEIY

: LOCEING LID

ANODE AWG #12 BLACE TEST WIRE P

WHITE WIEES OMN CAERIEER PIP
TEST WIRES SHALL BE LONG ENOUGH TO EXTEND

—=—BLUE TEST WIRES ON CASING

APPROXIMATELY 3-0" ABOVE TEST STATION. TEST  NISHED GRADE
WIRES SHALL BE COILED INSIDE TEST STATION BY- e A VE JACKET
FIRST WRAPPING TEST WIRES AROUND A BROOM ———————L 1= [ yotE:
HANDLE, PIPE, ETC, = SECTION CUTS SHOWN FOR
PLASTIC TEST BOX = CLARITY. UNITS CYLINDER
= SURFACES ARE CONTINUOUS.
WHITE 4WG #12 SOLID COPPER ,
TEST WIRES ON CARRIER PIPE ;
METALLIC CASING
THERMITE WELD TEST WIRE SHALL BE 1o T
WRAPPED AROUND COATED STEEL PIPE - AWG #12 SOLID COPPER TEST
I SUCH A WAY THAT TENSION IS NOT. BLUE WIRES
EXERTED ON THE THERMITE WELD AREA.
THERMITE WELDAREA SHALL BE CLEANED COALED STEEL PIFE
AND RECOATED.
SPLIT BOLT CONMECTION, THEN APPLY ) ,j AL,
SPLICERIGHT ON CONNECTION (,f '}%MAGNESIUM ANODE
] J,
f-x\_.ﬁ
Materials List
Item Quantity KUB Item # Description
1 2 2-0293-5 AWG #12 solid copper blue wires
2 2 2-0293-6 AWG #12 solid copper white wires
3 1 2-0293-8 AWG #12 solid copper black wire
4 1 1-0112-5 Split bolt
5 2 91b (380139) or 17 Ib (3- | Magnesium anodes
6319-0)
6 1 3-8546-8 Plastic shaft test box
7 1 New Cable splice kit (SpliceRight)
8 1 2-9404-1 or 2-9405-8 and | Natural gas valve jacket and locking lid
3-8339-8
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KNoxviILLE UTILITIES BOoARD

STANDARDS AND SPECIFICATIONS

Attachment I. Test station at transition between plastic and coated steel pipe

1. DO NOT ALLOW VALYE JACKET TO REST DIRECTLY ON PIPE.

USE BLOCKS TO SUPPORT BASE. FLUSH FIT DROP-TURN
ANODE AWG #12 BLACK TEST WIRE TEST BOARD
WHITE TEST WIRES FROM YELLOW TRACER WIRE
STEEL PIPE
TEST WIRES SHALL BE LONG ENOUGH TO EXTEND FINISHED GRADE
APPROYIMATELY 3-0" ABOVE TEST STATION. TEST
WIRES SHALL BE COILED INSIDE TEST STATION BY
FIRST WRAPPING TEST WIRES AROUND A BROOM 1 L VALVE JACKET
HANDLE, PIPE. ETC,
YELLOW WIRE
FROM PLASTIC MAIN

AWG#12 SOLID COPPER TEST WIRES

THERMITE WELD TEST WIRE SHALL BE

WRAPPED ARCOUND COATED STEEL PIPE —, PLASTIC
I SUCH A WAY THAT TENSION IS NMOT.

EXERTED ON THE THERMITE WELD AREA.

s,

THEEMITE WELDAEREA SHATLL BE CLEANED 7

=

Y

AND RECOATED. 22 <
;:ﬁ;\;‘ﬁ@k SPLIT BOLT COWNNECTION, THEIN APFPLY:
- SPLICERIGHT O COMNMNECTION
% )
COATED STEEL
MAGNESIUM ANODE
7N
N
Materials List
Item Quantity KUB Item # Description
1 2 3-6306-9 AWG #12 solid copper yellow wires
2 2 2-0293-6 AWG #12 solid copper white wires
3 1 2-0293-8 AWG #12 solid copper black wire
4 1 1-0112-5 Split bolt
5 2 91b (380139) or 17 Ib 3-6319-0 | Magnesium anodes
6 1 3-8546-8 Plastic shaft test box
7 1 2-9404-1 and 3-8339-8 Natural gas valve jacket and locking
lid
8 1 New Cable splice kit (SpliceRight)
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KNoxviILLE UTILITIES BOoARD

STANDARDS AND SPECIFICATIONS

Attachment J. Test station at foreign line crossing with multiple anodes on KUB’s gas main

1. DO NOT ALLOW VALVE JACKET TO REST DIRECTLY ON PIPE.
USE BLOCKS TO SUPPORT BASE.

CEAMNGE OR GEEEN TEST WIRE
EELD TEST WIEES ON FOREIGH PIPE 1

TEST WIEES SHALL EE LOMNG ENOTUGH TO EXTEND
APPROXIMATELY 3'-0" ABOVE TEST STATION. TEST
WIRES SHALL BE COILED INSIDE TEST STATION BY,
FIRST WEAPPING TEST WIRES ARCTUND A BROOM
HANDLE, PIFE, ETC,

AWG#12 SCOLID COPFER. EED
TEST WIRES

THEEMITE WELD TEST WIEE SHALL BE
WERAPPED AROUND COATED STEEL PIPE
I SUCH A WAY THAT TENSION IS NOT \
EXERTED ON THE THERMITE WELD AREA.

THERMITE WELDAREA SHALL BE CLEANEL

AMND RECOATED.

LOCKING LID

WHITE TEST WIEES FRCM
TPE 2

BLACEK TEST WIEE FEOM ANCDE

FINISHED GRADE N

OTE:
SECTION CUTS SHOWN
FOR CLARITY., UNITS CYLINDER
atrm i VALWE JACKET SURFACES ARE CONTINUOUS

PLASTIC TEST BOX

AWG#12 SOLID COPPER
WHITE TEST WIRES K

AWG #12 SOLID COPPER -
ORANGE WIRE -

-0

COATED STEEL FIPE2

SPLIT BOLT CONNECTION
E'HPPLY SPLICE HT
N CONNECTION)

EEEF“:I:’EH.‘COPPER SULFATE COATED STEEL
FIPE1
-7 i ,@9‘
- RN N g2
~. b
‘ MAGNESIUM ANODE
Materials List
Item Quantity KUB Item # Description
1 2 2-0293-9 AWG #12 solid copper red wires
2 2 2-0293-6 AWG #12 solid copper white wires
3 1 2-0293-8 AWG #12 solid copper black wire
4 3 1-0112-5 Split bolts
5 >3 91b (380139) or 17 Ib (3- | Magnesium anodes
6319-0)

6 1 3-8546-8 Plastic shaft test box
7 1 2-9404-1 and 3-8339-8 | Natural gas valve jacket and locking lid
8 1 New Permanent Cu/CuSO4 Electrode
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KNoxviILLE UTILITIES BOoARD

STANDARDS AND SPECIFICATIONS

Attachment K. Test station at location between two parallel and unconnected natural gas
coated steel mains (Galvanic CP)

1. DO NOT ALLOW VALYE JACKET T REST DIRECTLY ON PIFE. FLUSHING FIT DROP-TUEN
USE BLOCKS TO SUPPORT BASE. LOCETNG LID

BLACEK ANODE TEST WIRE Gy~ FED WIRES FROM PIPE 1
TEST WIRES SHALL BE LONG ENOUGH TO EXTEND P BLACK WIRE FROM ANODE
APPROXIMATELY 3'-0" ABOVE TEST STATION. TEST ORANGE OR GREEN TEST
WIRES SHALL BE COILED INSIDE TEST STATION BY
FIRST WRAPPING TEST WIRES AROUND 4 BROOM \\\

HANDLE, PIPE. ETC,
NOTE: \

SECTION CUTS SHOWN FOR

CLARITY. UNITS CYLINDER

SURFACES ARE CONTINUOUS.
AWGH#12 S30LID COPPER
WHITE TEST WIRES

FINISHED GEADE
L WALVE JACKET

|- FLASTIC TEST BOX
AWG#12 30LID COPPER

COATED STEEL PIPE

AWGH#12 50LID COPPER

BELACEK TEST WIEES
THEEMITE WELD TEST WIEE SHALL BE
WEAPPED AROUND COATED STEEL FIPE—-__
I SUCH & WAY THAT TENSION IS NOT.

PEEMANENT
COPPER/COPPER

—

EXERTED OIN THE THEEWITE WELD ARES SULFATE
THEEMITE WELDAREA SHATL BE CLEANED ELECTRCDE
AND RECOATED.
COATED STEEL 2
WAGNEETUM AWNODE
Materials List

Item Quantity KUB Item # Description

1 2 2-0293-9 AWG #12 solid copper red wires

2 2 2-0293-6 AWG #12 solid copper white wires

3 1 2-0293-8 AWG #12 solid copper black wire

4 2 1-0112-5 Split bolts

5 4 91b (380139) or 17 Ib (3- Magnesium anodes

6319-0)
6 1 3-8546-8 Plastic shaft test box
7 1 2-9404-1 and 3-8339-8 Natural gas valve Jacket and Locking
Lid
8 1 New Permanent Cu/CuSO4 Electrode
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