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U.S. Nuclear Regulatory Commission
Attn: Document Control Desk
Washington, DC 20555

Entergy Operations, Inc.
P.o. Box 756
Port Gibson, MS 39150

Michael Pertto
Vice President, Operations
Grand Gulf Nudear Station
Tel. (601) 437-6409

SUBJECT: Response to Request for Additional Information (RAI) dated April 16,
2012
Grand Gulf Nuclear Station, Unit 1
Docket No. 5Q-416
license No. NPF-29

REFERENCE: NRC Letter, "Requests for Additional Information for the Review of the
Grand Gulf Nuclear Station, License Renewal Application," dated April
16,2012 (TAC No. ME7493, GNRI-2012100084)

Dear Sir or Madam:

Entergy Operations, Inc is providing, in the Attachment, the response to the referenced Request
for Additional information (RAI).

This letter contains no new commitments. If you have any questions or require additional
information, please contact Christina L. Perino at 601437-6299.

I declare under penalty of perjury that the foregoing is true and correct. Executed on the 14th

day of May, 2012.
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cc: with Attachment

Mr. John P. Boska, Project Manager
Plant Licensing Branch 1-1
Division of Operating Reactor Licensing
Office of Nuclear Reactor Regulation
U.S. Nuclear Regulatory Commission
Mail Stop 0-8-C2
Washington, DC 20555

cc: without Attachment

Mr. Elmo E. Collins, Jr.
Regional Administrator, Region IV
U.S. Nuclear Regulatory Commission
1600 East Lamar Boulevard
Arlington, TX 76011-4511

U.S. Nuclear Regulatory Commission
ATTN: Mr. A. Wang, NRR/DORL
Mail Stop OWFN/8 G14
11555 Rockville Pike
Rockville, MD 20852-2378

U.S. Nuclear Regulatory Commission
ATIN: Mr. Nathaniel Ferrer NRR/DLR
Mail Stop OWFNI 11 F1
11555 Rockville Pike
Rockville, MD 20852-2378

NRC Senior Resident Inspector
Grand Gulf Nuclear Station
Port Gibson, MS 39150
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The format for the License Renewal Application (LRA) Request for Additional Information (RAI)
responses below is as follows. The RAI is listed in its entirety as received from the Nuclear
Regulatory Commission (NRC) with a background, issue and request subparts. This is followed
by the Grand Gulf Nuclear Station (GGNS) RAI response to the individual question.

RAI8.1.2-1

Background
During the staff's walkdown of the stainless steel condensate storage tank, extensive rust stains
(i.e., encompassing 360 degrees around the tank) were noted. These rust stains appear to
originate from the tank roof to shell weld. The applicant could not state the cause of the rust
stains on this stainless steel tank.

Issue
The impact of corrosion on managing aging of the tank is not certain without understanding the
cause of the observed rust stains.

Request

a. State the cause of the rust stains on the side of the condensate storage tank.

b. State the basis for why the cause of the rust stains does not indicate the presence of an
aging effect that would require a different methodology for managing aging of the tank,
or propose an alternative to the inspection program contained in the Aboveground
Metallic Tanks Program.

RAI 8.1.2-1 RESPONSE:

a. The condition of rust stains on the side of the condensate storage tank (CST) was
entered into the site corrective action program. This condition had been previously
evaluated by Engineering after performance of an earlier structural maintenance rule
walkdown. The rust stains or discoloration on the side of the CST are superficial. The
tank is constructed of 304 stainless steel. Around the circumference of the tank along
the springline, there are A36 carbon steel angles. The stains or streaks are a result of
the carbon steel angles rusting prior to being cleaned and coated. Engineering
concluded that there are no detrimental or adverse effects on the CST due to the rust
stains.

b. The rust streaks were observed by visual inspection, which is the inspection technique
recommended in NUREG-1801 XI.M29. The rust streaks are indications of the aging
effect of loss of material. Operating experience indicates that visual inspections are
effective at identifying loss of material. However, visual inspection of the GGNS
condensate storage tank has not indicated that the loss of material is significant. Visual
inspection has identified loss of material before it threatens the tank intended function.
Therefore, there is no aging effect that warrants a different inspection program.

As stated in LRA Section B.1.2, the Aboveground Metallic Tanks Program is a new program
which manages loss of material that will be consistent with the program described in NUREG
1801, Section XI.M29, Aboveground Metallic Tanks. Operating experience with similar
programs demonstrates that implementation of the Aboveground Metallic Tanks Program will
manage the effects of aging such that the condensate storage tank will continue to perform its
intended function consistent with the current licensing basis for the period of extended
operation.
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RAI8.1.2-2

Background
Based on the staff's review of plant-specific operating experience related to the fire water
storage tanks, there are a considerable number of condition reports identifying rust stains,
coating damage and holidays on the bottom of the tanks. These adverse conditions were
identified during inspections conducted in 2002, 2006, 2007, 2008, and 2009. In addition,
during its walkdown, the staff noted several locations on both tanks where the top edge of the
sealant between the tank and tank foundation had separated from the tank surface. These
gaps could allow water to enter between the tank bottom and foundation.

Issue
Given the extensive number of adverse conditions identified and the span of years in which they
were discovered, and the seal degradation noted during the walkdown, it is not clear to the staff
that one volumetric inspection of the tank bottom within five years of the period of extended
operation and then whenever the tank is drained is sufficient to manage the aging of the fire
water storage tanks. The staff noted that the applicant has not stated in its License Renewal
Application (LRA) or Updated Final Safety Analysis Report (UFSAR) supplement, for the
Aboveground Metallic Tanks Program, how often the tanks will be drained and inspected.

Request
State the basis for why one volumetric inspection of the tank bottom within five years of the
period of extended operation and then whenever the tank is drained is sufficient to manage the
aging of the fire water storage tanks. If the basis includes the frequency of periodic draining and
inspection of the tank, ensure this ftequency is reflected in the Aboveground Metallic Tanks
Program and UFSAR supplement. Alternatively, propose another means to manage the aging
of the bottom surface of the fire water storage tanks.

RAt 8.1.2-2 RESPONSE:

As stated in LRA 8.1.2, the Aboveground Metallic Tanks Program will be implemented
consistent with the program described in NUREG-1801, Section XI.M29. This program
specifies ultrasonic testing (UT) thictkness measurement of the tank bottoms which Entergy will
perform at least once within the five years prior to the period of extended operation and then
whenever the tanks are drained. This is sufficient to manage the effects of aging on the fire
water storage tanks because thesel tanks to date have retained the ability to perform their
intended function. The results of the UT inspection will be used to determine whether further
inspections are needed. If no significant degradation is found after at least 35 years in service,
there is no indication of a need to change the inspection schedule. As part of the corrective
action program, if significant degradation is found, then the GGNS inspection results and
industry operating experience will be considered in evaluating the acceptability of inspections,
including inspection frequency. Appropriate design specifications, such as tank design
thickness, will be considered in evaluating inspection results that identify indications or relevant
conditions of degradation.

The condition of the sealant between the fire water storage tanks and tank foundations has
been documented in the corrective action program. A work request for refurbishment of the
sealant has been initiated.

LRA Sections A.1.2 and B.1.2 are revised to state that tanks are inspected externally at least
once every refueling cycle. In addition, ultrasonic testing (UT) thickness measurements of the
tank bottoms will be performed at least once within the 5 years prior to the period of extended
operation and whenever the tanks are drained during the period of extended operation.
Additions are shown underlined.
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A.1.2 Aboveground Metallic Tanks Program

The Aboveground Metallic Tanks Program is a new program that will manage loss of material
for the outer surfaces, including the bottom surfaces, of above-ground metallic tanks
constructed on concrete or soil, using periodic visual inspections, measurements of the
thickness of the tank bottoms, and preventive measures such as protective coatings and
sealants. Tanks are inspected externally at least once everv refueling cycle. In addition,
ultrasonic testing CUT) thickness measurements of the tank bottoms will be performed at least
once within the 5 years prior to the period of extended operation and whenever the tanks are
drained during the period of extended operation.

8.1.2 ABOVEGROUND METALLIC TANKS

Program Description

The Aboveground Metallic Tanks Program is a new program that will manage loss of material
for the outer surfaces, including the bottom surfaces, of above-ground metallic tanks
constructed on concrete or soil, using periodic visual inspections, measurements of the
thickness of the tank bottoms, and preventive measures such as protective coatings and
sealants. Tanks are inspected externally at least once everv refueling cycle. In addition,
ultrasonic testing CUT) thickness measurements of the tank bottoms will be performed at least
once within the 5 years prior to the period of extended operation and whenever the tanks are
drained during the period of extended operation.
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RAI8.1.2-3

Background
The applicant's staff identified that the condensate storage tank base seal was leaking in
December 2010. The work order to correct this adverse condition is currently not scheduled to
be completed until May 2013.

Issue
Given the span of time during which the tank is susceptible to corrosion due to this leaking seal,
it is not clear to the staff that one volumetric inspection of the tank bottom within five years of the
period of extended operation and then whenever the tank is drained is sufficient to manage the
aging of the condensate storage tank.

Request
State the basis for why one volumetric inspection of the tank bottom within five years of the
period of extended operation and then whenever the tank is drained is sufficient to manage the
aging of the condensate storage tank. If the basis includes the frequency of periodic drain and
inspections of the tank, ensure this .frequency is reflected in the Aboveground Metallic Tanks
Program and UFSAR supplement. Alternatively, propose another means to age manage the
bottom surface of the condensate storage tank.

RAI 8.1.2-3 RESPONSE:

As stated in LRA 8.1.2, the Aboveground Metallic Tanks Program will be implemented
consistent with the program described in NUREG-1801, Section XI.M29. This program
specifies ultrasonic testing (UT) thi¢kness measurement of the tank bottom which Entergy will
perform at least once within the five years prior to the period of extended operation and then
whenever the tank is drained. This: is sufficient to manage the effects of aging on the
condensate storage tank because over approximately 30 years of service this tank has shown
no significant degradation and has retained the ability to perform its intended function. The
results of the UT inspection will be considered in determining if a change to the inspection
frequency is warranted. If no significant degradation is found after at least 35 years in service,
there is no reason to change the inspection schedule. As part of the corrective action program,
if significant degradation is found, then the GGNS inspection results and industry operating
experience will be considered in evaluating the acceptability of inspections, including inspection
frequency. Appropriate design specifications, such as tank design thickness, will be considered
in evaluating inspection results that identify indications or relevant conditions of degradation.

The condition of the condensate storage tank base seal has been documented in the corrective
action program. A work order has been generated to repair or replace the seal.

As discussed in the response to RAI B.1.2-2, LRA Sections A.1.2 and 8.1.2 are revised to state
that ultrasonic testing (UT) thickness measurements of the tank bottom will be performed
whenever the tank is drained and at least once within the 5 years prior to the period of extended
operation.
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RAI8.1.5-1

Background
The "scope of program" program element of the Buried Piping and Tanks Inspection Program,
states it will manage aging for buried and underground piping; however, the External Surfaces
Monitoring Program states an enhancement to its "detection of aging effects" program element
to include underground components within the scope of the program. In addition, during the
audit, the staff reviewed a partial list of components which appear to be under the scope of the
External Surfaces Monitoring program instead of the Buried Piping and Tanks Inspection
Program such as, the RHR pump suction barrels, HPCS pump suction barrels, fuel oil transfer
pump discharge stop check valve. The GALL Report recommends that underground
components be managed by GALL Report AMP XI.M41, "Buried and Underground Piping and
Tanks" program which includes recommendations such as protective coatings, inspection
locations based on risk, expansion of scope specificity for adverse conditions, etc that are not
included in the External Surfaces Monitoring program.

Issue
It is not clear to the staff that underground piping components will be age managed according to
the recommendations of GALL Report AMP XI.M41 or XI.M36.

Request

a. Provide a list of all underground (Le., below grade but contained within a tunnel or vault
such that they are in contact with air and are located where access for inspection is
restricted) components within the scope of license renewal.

b. State which aging management program will be utilized to manage the aging of these
underground components within the scope of license renewal.

c. If a program other than Buried Piping and Tanks Inspection Program will be used to
manage the aging of any oflthe underground components, state which recommendations
contained in GALL Report AMP XI.M41 will not be met and provide justification for not
meeting those recommendations.

RAI 8.1.5-1 RESPONSE:

a. The only underground components within the scope of license renewal are the
following:

Description of components Physical Location
Suction barrel, which is a Suction barrel components of
subcomponent of the Residual Heat the RHR pumps are located
Removal (RHR) pumps below floor level in pit
(1 E12COO1A1B/C)
High Pressure Core Spray pump Located in pit that contains the
suction barrel vertical pump in a suction barrel
(1 E22COO1)

Fuel oil transfer pump discharge Located in a pit below grade
stop check valves
(1 P75FOO3A1B)
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b. These components are managed by the External Surfaces Monitoring Program
described in Appendix 8.1.9 because they are neither piping nor tanks but are valves
and pump columns that don't fall under the scope of the XI.M41 Underground Piping
and Tanks program. In terms of accessibility, these components are similar to other
components in the External Surfaces Monitoring Program that are not underground,
yet have restricted access for inspections, such as restrictions related to high
radiation areas.

c. The use of the external surfaces monitoring program for the aging management of
underground components is consistent with the recommendations of NUREG-1801
XI.M36 where in Detection of Aging Effects it states:
This frequency accommodates inspections of components that may be in locations
that are normally only accessible during outages or access is physically restricted
(underground). Surfaces that are not readily visible during plant operations and
refueling outages are inspected when they are made accessible and at such
intervals that would ensure the components' intended functions are maintained. The
inspections of underground components shall be conducted during each 10 year
period beginning 10 years prior to entering the period of extended operation. These
normally underground components should be clearly identified in the program scope
and inspection intervals provided.

The components described in (a.) above are carbon steel and only subject to the
aging effect of loss of material and are to be visually inspected during each 5-year
period, beginning 10 years prior to the entry into the period of extended operation.
However all of the recommendations for underground piping identified in XI.M41
appropriate for these specific components are met or exceeded. The components
are coated, they will be visually inspected every 5 years, and any degradation will be
evaluated under the corrective action program. Therefore the use of the External
Surfaces Monitoring program is more extensive, and more appropriate, than use of
XI.M41 for managing the effects of aging on these components.
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RAI8.1.5-2

Background
The "preventive actions" program element of the Buried Piping and Tanks Inspection Program
states that the preventive actions of the program will be consistent with GALL Report
AMP XI.M41; however, CR-GGN-2006-00727 stated that the Division II diesel fuel oil storage
tank coatings had anomalies. GALL Report AMP XI.M41 , "Buried and Underground Piping and
Tanks," recommends that coatings are in accordance with Section 3.4 of NACE RP0285-2002.

Issue
It is not clear to the staff if these anomalies result in the coatings not meeting the
recommendations of GALL Report AMP XI.M41 , and therefore should be stated as an exception
and justified by the applicant.

Request
State whether the coating anomalies described in CR-GGN-2006-00727 were corrected. If not,
state whether these anomalies are !such that the coatings will not meet the requirements of
NACE RP0285-2002, Section 3.4. If the coatings do not meet NACE RP0285-2002,
Section 3.4, state the basis for why there is a reasonable assurance that the tanks will meet
their current licensing basis function(s) throughout the period of extended operation.

RAI 8.1.5-2 RESPONSE:

The anomalies described in the referenced site condition report involved the coating on the
internal surfaces of the tank and not the external coating. Engineering evaluation determined
the anomalies were acceptable as-is based on their location and the fact that no loss of wall
thickness was observed. Furthermore, none of the anomalies were located at the bottom of the
tank where water and sludge could accumulate. The next internal inspection of this tank is
scheduled for 2016 which is prior to the period of extended operation. National Association of
Corrosion Engineers (NACE) RP0285 is for the control of external corrosion on tanks. Thus, the
recommendations in section 3.4 do not apply to this condition.

In summary, the anomalies documented in the referenced GGNS corrective action program
condition report are unrelated to the condition of the coating that is credited as a preventive
measure in the Buried Piping and Tanks Inspection Program. No operating experience has
been identified that indicates anomalies with the protective coating on the external surfaces of
the diesel fuel oil storage tanks. TMerefore, the Buried Piping and Tanks Inspection Program
will provide reasonable assurance that the tanks will meet their current licensing basis
function(s) throughout the period of extended operation.
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RAI8.1.5-3

Background
The "preventive actions" program element of the Buried Piping and Tanks Inspection Program
states that the preventive actions of the program will be consistent with GALL Report
AMP XI.M41; however, during its audit the staff identified six condition reports spanning 2006
through 2011 citing significant gaps in cathodic protection system performance. GALL Report
AMP XI.M41 recommends that a cathodic protection be installed, monitored, annually tested,
and potential differences and current measurements be trended to identify changes in the
effectiveness of the system.

Issue
The plant-specific operating experience is not consistent with GALL Report AMP XI.M41
recommendations because it demonstrates a tong period of significant degraded performance of
the cathodic protection system. This issue also impacts the consistency of the "monitoring and
trending" program element.

Request
Revise LRA Section A.1.5, Buried Riping and Tanks Inspection Program to include a summary
description related to cathodic protection being provided for in-scope buried piping and tanks
that includes the standards that will be used for monitoring, and the frequency of monitoring and
trending, or justify why this information should not be included in the UFSAR supplement.

RAI 8.1.5-3 RESPONSE:

LRA section A.1.5 provides a level of detail consistent with the guidance in NUREG-1800 (SRP)
Table 3.0-1 and Nuclear Energy Institute (NEt) 95-10 for this aging management program.
However, additional clarification on the cathodic protection system at GGNS and its use in the
protection of buried piping will be added to Section A.1.5 as follows. Additions are shown with
underline.

A.1.5 Buried Piping and Tanks Inspection Program

The Buried Piping and Tanks Inspection Program manages loss of material for the external
surfaces of buried and underground piping and tanks composed of any material through
preventive, mitigative, and inspection activities. Cathodic protection is used for additional
protection of buried piping and tanks. The cathodic protection system is monitored and trended
annually in accordance with NACE standards SP-0169 and RP-0285.

This program will be implemented prior to the period of extended operation.
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RAI8.1.5-4

Background
The "preventive actions" program element of the Buried Piping and Tanks Inspection Program
states that the preventive actions of the program will be consistent with GALL Report
AMP XI.M41. GALL Report AMP XI.M41 recommends that protective coatings be provided
(stainless steel piping is not required to be coated if soil conditions will not degrade the external
surfaces of the piping) and backfill be consistent with SP0169-2007 and RP0285-2002.

Issue
During its audit the staff could not verify that (a) steel in-scope systems were coated, (b) initial
backfill specifications were consistent with recommendations in GALL Report AMP XI.M41 , and
(c) in-scope stainless steel components were coated, or if they had not been coated, were
sufficient soil samples obtained that demonstrated that the soil environment would not result in
aging of the external surfaces of the piping.

Request
a. State whether buried in-scope steel piping components and tanks are coated and what

coating material was utilized.

b. Describe the specifications for initial backfill in the vicinity of buried in-scope piping
components and tanks

c. State if buried in-scope stainless steel components were coated; or if they had not been
coated, that sufficient soil samples were obtained to demonstrate that the soil
environment would not reslillt in aging of the external surfaces of the piping. If they are
coated, state the coating material that was utilized. If the stainless steel components
are not coated and soil sampling results are not available or acceptable, state the basis
for why there is a reasonable assurance that the piping will meet its current licensing
basis function(s) throughout the period of extended operation.

RAI 8.1.5-4 RESPONSE:

a. Buried in-scope carbon steel piping is coated with coal tar enamel and buried tanks are
coated with coal tar epoxy in accordance with plant design specifications.

b. In accordance with the GGNS civil design standard for category 1 backfill, backfill in the
vicinity of buried piping and:tanks must meet gradation limits specified in Figure 1 of the
standard which include a sieve size range from 200 to 4 or a grain size of 0.1 to 5
millimeters. In addition, the standard specifies that material containing brush, roots,
peat, sad, or other organic perishable or deleterious matter, snow, ice, or frozen soil
shall not be included in the backfill. It requires that all trash, debris and unsuitable
material be removed prior to placing backfill. Additional requirements are specified for
compaction of the backfill including moisture content and density.

c. The stainless steel components that are in the scope of this program are two pipe lines
that run in close proximity to each other from the condensate storage tank to the
auxiliary building and were not specified to be coated according to site documentation.
The absence of coating is based on the inherent corrosion resistance of stainless steel.
Document searches found no site soil surveys that could be used to demonstrate the soil
was non corrosive. These piping segments are safety-related and one of them will be
visually inspected in accordance with the provisions of the XI.M41 program during the 10
years prior to the period of extended operation. If any adverse indications are noted
during this inspection, corrective actions will be in accordance with XI.M41 including
additional inspections and determination of extent of condition. These actions provide
reasonable assurance that the piping will continue to be able to perform its intended
functions during the period of extended operation.
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RAI8.1.5-5

Background
The "detection of aging effects" program element of the Buried Piping and Tanks Inspection
Program, states the detection of aging effects of the program will be consistent with the GALL
Report; however, procedure EN-D(J;-343, "Underground Piping and Tanks Inspection and
Monitoring Program," Section 5.[1], states that, "[iJn general, inspections should be performed at
the segments that have the highes1 risk ranking as determined above." The GALL Report
AMP XI.M41 recommends that buried and underground piping inspection locations are selected
based on risk.

Issue
It is not clear that the "in general" and "should be" modifiers in EN-DC-343 are consistent with
GALL Report AMP XI.M41 because they could lead to lower risk inspection locations being
selected based on criteria that was not presented to the staff.

Request
State how the selection of inspection locations for the Buried Piping and Tanks Inspection
Program will be consistent with GALL Report AMP XI.M41.

RAI 8.1.5-5 RESPONSE:

The Buried Piping and Tanks Inspection Program at GGNS is a new aging management
program (AMP) which will be consistent with NUREG-1801, Section XI.M41. As stated in
NUREG-1801, Section XI.M41 , "Inspection locations are selected based on risk (based on
susceptibility to degradation and consequences of failure)." Implementation of this program will
include any new procedures and any changes to existing procedures needed to ensure the
GGNS program is consistent with the Aging Management Program described in XI. M41.

EN-DC-343 includes instructions to select inspection locations based on risk. The intent of the
phrases "In general" and "should be" in EN-DC-343 was to allow some latitude for not inspecting
a location with the highest risk ran~ing if factors such as inaccessibility would preclude an
effective inspection. In those cases, a segment from the next highest risk category would be
inspected. NUREG-1801, Section XI.M41 does not prohibit consideration of other factors in
determining inspection locations. As a practical matter, factors such as a lack of accessibility
may dictate that other inspection locations are selected that have similar or higher susceptibility
to provide an indication of the condition of a higher risk component.
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RAI8.1.5-6

Background
The "acceptance criteria" program element of the Buried Piping and Tanks Inspection Program,
states the acceptance criteria of the program will be consistent with the GALL Report. During
the audit, the staff reviewed report 0900596-2, "Grand Gulf Nuclear Power Station Native and
Interrupted APEC Survey," Revision 1, dated 04/14/2010. This report demonstrated that
93 percent of the in-scope buried piping was receiving adequate cathodic protection; however,
the only acceptance criterion was a 100 mV of cathodic polarization of the piping and soil
potential. GALL Report AMP XI.M41 recommends that the criteria for pipe-to-soil potential be
consistent with NACE SP0169-2007 for which paragraph 6.2.2.3.3 states that use of excessive
polarization potential can result in coating disbondment. In addition, NACE SP0169-2007
paragraph 6.2.2.3.4 states, "Polarized potentials that result in excessive generation of hydrogen
should be avoided on all metals, particularly higher strength steel, certain grades of stainless
steel, titanium, aluminum alloys, and prestressed concrete pipe."

Issue
The staff could not verify if the cathodic protection criterion used by the applicant would not lead
to pipe-to-soil potentials more negative than -1200 mV vs. CU/CUS04 reference electrode. In
addition, given that in-scope piping.is within a mixed metal environment, the staff lacks sufficient
information to conclude that the singular 100 mV of cathodic polarization criterion is sufficient to
establish that adequate cathodic protection has been applied.

Reguest
a. In regard to acceptance criteria for pipe-to-soil potentials, state the maximum negative

potential that will be accepted for steel and stainless steel buried in-scope components.
If as-left pipe-to-soil potentials are more negative than -1200mV vs. CU/CUS04 reference
electrode, state Why there is a reasonable assurance that the piping will meet its current
license basis function(s) throughout the period of extended operation.

b. State the basis for the conclusion that the singular 100 mV of cathodic polarization
criterion is sufficient to ensure that the most active buried in-scope piping material has
achieved a 100 mV polarization.

RAI 8.1.5-6 RESPONSE:

a. The Buried Piping and Tanks Inspection Program at GGNS is a new program that will be
consistent with XI.M41 when implemented prior to the period of extended operation.
This will include establishing acceptance criteria that are consistent with element 6 of
NUREG-1801 XI.M41 which doesn't include a limit for maximum negative potential.
However, draft LR-ISG-2011-03 specifies a limit of -1200 milliVolt (mV) which is a limit
recommended in NACE SP-0169. When the program is implemented at GGNS a limit of
-1200 mV will be established.

b. Adequacy of polarization can be indicated by both the 100mV polarization criterion as
well as the 850mV instant "off' polarized criterion. Ohm's law dictates that polarization
at the cathode of a CP system circuit must occur, although possibly at different levels,
simultaneously everywhere in the circuit. This means that the potentials measured at
the ground surface for both the 100mV and the 850mV criteria are representative of
what is taking place at all locations on the bare surfaces of the buried piping and
structures. Thus, any singuiar 100mV polarization indication ensures that the most
active buried piping material has achieved protection, as would be the case for a
singular 850mV polarized half-cell reading.




