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metal, that is more than 1⁄8-inch (3.2 millime-

ters) long in any direction, the weld is unac-

ceptable. Cracks that occur on the corner of 

the specimen during testing are not consid-

ered. A welder who successfully passes a 

butt-weld qualification test under this sec-

tion shall be qualified to weld on all pipe di-

ameters less than or equal to 12 inches. 
II. Additional tests for welders of service line 

connections to mains. A service line connec-

tion fitting is welded to a pipe section with 

the same diameter as a typical main. The 

weld is made in the same position as it is 

made in the field. The weld is unacceptable 

if it shows a serious undercutting or if it has 

rolled edges. The weld is tested by attempt-

ing to break the fitting off the run pipe. The 

weld is unacceptable if it breaks and shows 

incomplete fusion, overlap, or poor penetra-

tion at the junction of the fitting and run 

pipe. 
III. Periodic tests for welders of small service 

lines. Two samples of the welder’s work, each 

about 8 inches (203 millimeters) long with 

the weld located approximately in the cen-

ter, are cut from steel service line and tested 

as follows: 

(1) One sample is centered in a guided bend 

testing machine and bent to the contour of 

the die for a distance of 2 inches (51 millime-

ters) on each side of the weld. If the sample 

shows any breaks or cracks after removal 

from the bending machine, it is unaccept-

able. 

(2) The ends of the second sample are flat-

tened and the entire joint subjected to a ten-

sile strength test. If failure occurs adjacent 

to or in the weld metal, the weld is unaccept-

able. If a tensile strength testing machine is 

not available, this sample must also pass the 

bending test prescribed in subparagraph (1) 

of this paragraph. 

[35 FR 13257, Aug. 19, 1970, as amended by 

Amdt. 192–85, 63 FR 37504, July 13, 1998; 

Amdt. 192–94, 69 FR 32896, June 14, 2004] 

APPENDIX D TO PART 192—CRITERIA FOR 

CATHODIC PROTECTION AND DETER-

MINATION OF MEASUREMENTS 

I. Criteria for cathodic protection— A. Steel, 

cast iron, and ductile iron structures. (1) A neg-

ative (cathodic) voltage of at least 0.85 volt, 

with reference to a saturated copper-copper 

sulfate half cell. Determination of this volt-

age must be made with the protective cur-

rent applied, and in accordance with sections 

II and IV of this appendix. 

(2) A negative (cathodic) voltage shift of at 

least 300 millivolts. Determination of this 

voltage shift must be made with the protec-

tive current applied, and in accordance with 

sections II and IV of this appendix. This cri-

terion of voltage shift applies to structures 

not in contact with metals of different an-

odic potentials. 

(3) A minimum negative (cathodic) polar-

ization voltage shift of 100 millivolts. This 

polarization voltage shift must be deter-

mined in accordance with sections III and IV 

of this appendix. 
(4) A voltage at least as negative (cathodic) 

as that originally established at the begin-

ning of the Tafel segment of the E-log-I 

curve. This voltage must be measured in ac-

cordance with section IV of this appendix. 
(5) A net protective current from the elec-

trolyte into the structure surface as meas-

ured by an earth current technique applied 

at predetermined current discharge (anodic) 

points of the structure. 
B. Aluminum structures. (1) Except as pro-

vided in paragraphs (3) and (4) of this para-

graph, a minimum negative (cathodic) volt-

age shift of 150 millivolts, produced by the 

application of protective current. The volt-

age shift must be determined in accordance 

with sections II and IV of this appendix. 
(2) Except as provided in paragraphs (3) and 

(4) of this paragraph, a minimum negative 

(cathodic) polarization voltage shift of 100 

millivolts. This polarization voltage shift 

must be determined in accordance with sec-

tions III and IV of this appendix. 
(3) Notwithstanding the alternative min-

imum criteria in paragraphs (1) and (2) of 

this paragraph, aluminum, if cathodically 

protected at voltages in excess of 1.20 volts 

as measured with reference to a copper-cop-

per sulfate half cell, in accordance with sec-

tion IV of this appendix, and compensated 

for the voltage (IR) drops other than those 

across the structure-electrolyte boundary 

may suffer corrosion resulting from the 

build-up of alkali on the metal surface. A 

voltage in excess of 1.20 volts may not be 

used unless previous test results indicate no 

appreciable corrosion will occur in the par-

ticular environment. 
(4) Since aluminum may suffer from corro-

sion under high pH conditions, and since ap-

plication of cathodic protection tends to in-

crease the pH at the metal surface, careful 

investigation or testing must be made before 

applying cathodic protection to stop pitting 

attack on aluminum structures in environ-

ments with a natural pH in excess of 8. 
C. Copper structures. A minimum negative 

(cathodic) polarization voltage shift of 100 

millivolts. This polarization voltage shift 

must be determined in accordance with sec-

tions III and IV of this appendix. 
D. Metals of different anodic potentials. A 

negative (cathodic) voltage, measured in ac-

cordance with section IV of this appendix, 

equal to that required for the most anodic 

metal in the system must be maintained. If 

amphoteric structures are involved that 

could be damaged by high alkalinity covered 

by paragraphs (3) and (4) of paragraph B of 

this section, they must be electrically iso-

lated with insulating flanges, or the equiva-

lent. 
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II. Interpretation of voltage measurement. 

Voltage (IR) drops other than those across 

the structure-electrolyte boundary must be 

considered for valid interpretation of the 

voltage measurement in paragraphs A(1) and 

(2) and paragraph B(1) of section I of this ap-

pendix. 

III. Determination of polarization voltage 

shift. The polarization voltage shift must be 

determined by interrupting the protective 

current and measuring the polarization 

decay. When the current is initially inter-

rupted, an immediate voltage shift occurs. 

The voltage reading after the immediate 

shift must be used as the base reading from 

which to measure polarization decay in para-

graphs A(3), B(2), and C of section I of this 

appendix. 

IV. Reference half cells. A. Except as pro-

vided in paragraphs B and C of this section, 

negative (cathodic) voltage must be meas-

ured between the structure surface and a 

saturated copper-copper sulfate half cell con-

tacting the electrolyte. 

B. Other standard reference half cells may 

be substituted for the saturated cooper-cop-

per sulfate half cell. Two commonly used ref-

erence half cells are listed below along with 

their voltage equivalent to ¥0.85 volt as re-

ferred to a saturated copper-copper sulfate 

half cell: 

(1) Saturated KCl calomel half cell: ¥0.78 

volt. 

(2) Silver-silver chloride half cell used in 

sea water: ¥0.80 volt. 

C. In addition to the standard reference 

half cells, an alternate metallic material or 

structure may be used in place of the satu-

rated copper-copper sulfate half cell if its po-

tential stability is assured and if its voltage 

equivalent referred to a saturated copper- 

copper sulfate half cell is established. 

[Amdt. 192–4, 36 FR 12305, June 30, 1971] 

APPENDIX E TO PART 192—GUIDANCE ON 

DETERMINING HIGH CONSEQUENCE 

AREAS AND ON CARRYING OUT RE-

QUIREMENTS IN THE INTEGRITY MAN-

AGEMENT RULE 

I. GUIDANCE ON DETERMINING A HIGH 

CONSEQUENCE AREA 

To determine which segments of an opera-

tor’s transmission pipeline system are cov-

ered for purposes of the integrity manage-

ment program requirements, an operator 

must identify the high consequence areas. 

An operator must use method (1) or (2) from 

the definition in § 192.903 to identify a high 

consequence area. An operator may apply 

one method to its entire pipeline system, or 

an operator may apply one method to indi-

vidual portions of the pipeline system. (Refer 

to figure E.I.A for a diagram of a high con-

sequence area). 

VerDate Mar<15>2010 13:34 Jan 02, 2014 Jkt 229220 PO 00000 Frm 00540 Fmt 8010 Sfmt 8002 Y:\SGML\229220.XXX 229220eh
ie

rs
 o

n 
D

S
K

2V
P

T
V

N
1P

R
O

D
 w

ith
 C

F
R


		Superintendent of Documents
	2014-01-30T14:56:21-0500
	US GPO, Washington, DC 20401
	Superintendent of Documents
	GPO attests that this document has not been altered since it was disseminated by GPO




