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SUMMARY

Scope: This routine, unannounced inspection entailed-30 inspector-hours at the
site during normal duty hours, in the areas of plant water chemistry and
inservice inspection of pumps and valves.

Results: No violations or deviations were identified.
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REPORT DETAILS

1. Licensee Employees Contacted

*R. F. Rogers, Technical Assistant to the General Manager
*J. D. Bailey, Compliance Coordinator
C. Hicks, Shift Supervisor
J. Malone, Inservice Inspection Coordinator

*D. L. Oltmans, Acting Plant Chemist
*J. L. Robertson, Operations Superintendent
*P. B. Wedgeworth, Chemistry Supervisor
*M. C. Williams, Chem / Rad Control Superintendent

Other licensee employees contacted included two operators.

NRC Resident Inspector

*J. L. Caldwell

* Attended exit interview

2. Exit Interview

The inspection scope and findings were summarized on November 6, 1984, with
those persons indicated in paragraph 1 above. The licensee acknowledged the
inspection results with no dissenting comments.

Inspector followup Item 50-416/84-44-01 " Initiation Date of First 120-month
Program for Inservice Testing of Pumps and Valves", paragraph 6.

3. Licensee Action on Previous Enforcement Matters

This subject was not addressed in the inspection.

4. Unresolved Items

Unresolved items were not identified during this inspection.

5. Plant Water Chemistry (92706)

The inspection consisted of three int'errelated efforts:
* Assessment of the capability of the major components of the reactor-

coolant system to maintain the integrity of the reactor - coolant -
pressure boundary by preventing the formation.of localized corrosive
environments.
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* ~ Assessment of the adequacy of the licensee's water chemistry program to
monitor and control the quality of water in the reactor water and
auxiliary water systems.

Assessment : of the licensee's implementation of the plant water
chemistry orogram.

a. Assessment _ of the design of components associated with the Reactor
Coolant System

Durin; ti is inspection, Grand Gulf Unit 1 (GG-1) was at ~ 18% power
while startup/ power-ascension tests were being performed. The
inspector reviewed the "as built" unit against the description that is
in the Final Safety Analysis Report (FSAR), especially Section 10
" Steam and Power Conversion System." Design and operational
characteristics of components and systems that affect reactor water
chemistry are summarized below:

(1) Main Condenser and Cooling Water Systems

GG-1 dissipates waste heat energy through the main condenser into
a closed-cycle cooling water system where the heated water is
subsequently cooled in a natural-draft cooling tower and returned
to the condenser. Industry experience has shown that the main
condenser is a principal pathway for air and water inleakage into
the reactor cooling water and is the source of contaminants that
cause the formation of corrosive environments within the reactor
and in the plant's low pressure turbines.

In a effort to prevent degradation and leakage of the stainless
steel condenser tubes and the tubes in heat exchangers cooled by

~

,

the plant's Service Water Systems, the license is controlling the
quality of cooling water through blowdown (to the Mississippi
River) and chemical treatment of the makeup water. Makeup water
is taken from radial caisson wells that have been sunk close to
the river channel. Water from _these wells is very low (~ 5 ppb)
in dissolved Oxygen but is relatively high in iron, phosphates,
and calcium as well as in microbiological activity that causes
oxidation of iron and coalescence of iron oxides and silt'
particulates. The inspector was informed that the water treatment
program discussed in Section 10.4.5 of the FSAR no longer
completely describes the actual steps being taken to minimize the
aggressiveness of the Condenser Cooling Water, Plant Service
Water, and Standby Service - Water. The actual water treatment
program is defined in Chemical Procedure 08-S-03-14 " Chemical
Additions to Plant Systems". In addition to mair ;aining a_ blow-
down_ rate that provides for complete replacement of the water in

"

the closed-cycle cooling reservoir in three cycles, the program
provides for continual and intermittent addition of dispersants,
non-oxidizing biocides, and chlorine to control the constituents
of the well water and also sulfuric acid to control pH.

,.
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Although the main condenser was designed so that an Amertap
tube-cleaning system can be installed, the need for this system is
still being evaluated. To date, the integrity of the condenser is
very good as shown by the ability to maintain air inleakage at i
less than 35 scfm and the conductivity of the water in the hotwell I
as low as 0.05 umho/cm. At present, the licensee does not have
sensitive analytical means (e.g. , a helium leak detector) for
determining the source of air inleakage.

The licensee monitors inleakage of air and water through the
condenser by continually measuring the conductivity and the
concentrations of dissolved oxygen and sodium at the discharge of
the condensate pumps. Chloride and silica are also analyzed by
means of grab samples from the same sampling point. If a leak
should be observed, the failed portion of the condenser can be
identified by taking samples from six sections of the water boxes.

The inspector considers that the licensee is taking positive steps
to maintain the integrity of the condenser and to detect inleakage
in a timely manner.

(2) Condensate Makeup

A second potential source of corrosive contaminants in the reactor
coolant is the water used as condensate makeup. At GG-1 this
water is provided by a water treatment plant that purifies water
taken from the Service Water System. Demineralized water is
produced at a rate of 150 gpm by two trains that consist of
settling tanks, charcoal filters (for removing the water treatment
chemicals from the Service Water), strong and weak cation and
anion resin beds, and a temporarily installed mixed resin bed.
The product is stored in a Demineralized Water Storage Tank (DWST)
until needed. The licensee is concerned about maintaining the
high quality of water in the DWST when there is little demand
because the water stagnates except when being stirred during HPCI
and RCIC pump tests. Likewise, the highly deaerated water that is
transferred from the DWST to the Condensate Storage Tank (CST)
rapidly increases in dissolved oxygen content because the CST is
vented to atmosphere. However, CST water is again degassified
when it is added to the hotwell as condensate makeup. The
licensee monitors the quality of the water in the DWST and CST by
determining, on a weekly schedule, the following chemical
parameters: conductivity, chloriGe, pH, silica, turbidity and
total organic carbon. An upper limit of 1.5 umhos/cm has been
placed on the conductivity of the water in both tanks.

The inspector considers that the licensee's monitoring and control
program will ensure that the transport of corrosive chemicals into
the reactor coolant from the makeup water will be minimal.

.
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(3) Condensate Cleanup System

The inspector verified that the dual condensate cleanup systems
discussed in Section 10.4.6 of the FSAR have been installed and
are in use. The three DeLaval filter /demineralizer elements have
a capacity of ~ 5500 gpm each and are used during plant startup to
augment the deep-bed demineralizers (and to minimize loading of
the deep-bed demineralizers with iron oxide (see Section 5.a(4) of
this report) and are subsequently bypassed when the quality of the
condensate /feedwater is sufficiently high to allow this water to
be pumped into the reactor. The filter /demineralizers are then
either used to cleanup water from the suppression pool or are kept
in pre-coated readiness for protection against inleakage or for
use during later plant startups.

There are nine tanks available for use in the deep-bed deminera-
lizer system, each with a flow capacity of 4600 gpm. The
inspector was informed that a mixed-resin bed will be considered
depleted on the basis of chloride loading of the anion resin. A
depleted Led will be replaced rather than regenerated. There is
the possibility, however, that the cation resin's useful life may
be extended by separating and discarding only the anion resin and
reconstituting the bed with new anion resin. The licensee is also
trying to extend the useable life of-deep-bed resins, as well as
to maximize their effectiveness as condensate polishers, by
periodically removing adsorbed coatings of iron oxides, that form
after the fiter/demineralizers are bypassed, by means of an ultra-
sonic cleaning system.

The conductivity of the effluents of individual resin beds as well
as the conductivity of combined effluent are continually
monitored, as are the concentrations of dissolved oxygen and
sodium in the combined effluent'from the deep-bed system.

The inspector considers that the licensee's condensate polishing
system is designed to effectively perform three major functions;
provide cleanup of the primary (reactor) water cycle during
startup; provide continual polishing of the condensate (as well as
intermittent polishing of the' suppression pool water); and provide
a barrier against inleakage of condenser cooling water, thereby
providing time for corrective action to be taken to prevent
transfer- of corrosive conteminants into the hot regions of the
reactor.

(4) Feedwater and Extraction Steam Lines

A third potential source of' contaminants 'that might initiate
corrosion is the transport of soluble and/or solid chemical
species from the large inner surfaces of the pipes that make up
the Steam and Power Conversion System, especially if the pipes
cannot ' be pre-cleaned. These species, through plating out or-
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settling on fuel _ elements or on sensitized areas of stainless

steel pipe, increase the possibility for localized pitting or
stress corrosion as well 'as for intergranular stress corrosion
cracking (IGSCC).

The inspector verified that the flow of condensate /feedwater
downstream of t.he condensate cleanup . system is as described in
Section 10.4.7 of the FSAR; i.e., through four stages of low-
pressure feedwater heaters and two stages of high pressure
heaters. The drains from the fifth and sixth stages can be pumped
forward to increase the supply of feedwater.

During long plant outages, the inner surfaces of pipe from the
outboard feedwater isolation valve to, and including, the reactor
are laid up with demineralized water. The remainder of the Steam
and Power Conversion System is subject to ingress of air and may
undergo rusting. During plant startup, demineralized water is
cycled through the condensate /feedwater lines, as far as the
outboard isolation valve, and back to the hotwell so that solid
and dissolved oxidation products, predominantly iron oxides, can
be removed by the condensate polishers.- When the quality of the
feedwater. is acceptable, this water may be pumped into the

i reactor, and power ascension is initiated. Once steam is being
produced, the extraction steam line and feedwater heater drain
tanks are also flushed and cycled back to the hotwell for further
cleaning. Drain water from the two high pressure feedwater-
heaters may be pumped forward (to the suction of the feedwater
pump) and into the reactor whenever the quality of the feedwater
will not be reduced below allowable limits for power operation.

The inspector was informed that none of the components of the
Steam and Power Conversion System th? t contain water or steam,
are fabricated from copper-containing materials; consequently,
essentially all of the soluble and insoluble oxidation products4

that are formed and transported during various modes of plant
operation are derived from carbon steel pipes. However, the
licensee monitors, on a monthly schedule, soluble and insoluble
species of copper, nickel, and chromium, as well as iron, in the
following samples: Reactor Water Cleanup Inlet; Condensate
Polisher Discharge; Condensate Duineralizer Combined Effluent;
and Final Feedwater.

The inspector considers that the licensee is 'taking appropriate
measures to achieve pre-startup cleaning of the pipes in the Steam'

and Power Conversion System and to monitor and control the quality
of the.feedwater that is pumped into the reactor.
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'(5) Reactor, Recirculation System, Reactor Water Cleanup System
-(RWCU), and the Control Rod Drive System.

Inasmuch f as chemical-induced corrosion is more prevalent in ' the
.

hotter portions of the: reactor coolant system, the inspector gave
added attention to the reactor and associated systems where the
hottest environments are found as well as where chemical
contaminants are concentrated. GG-1. has two RWCU systems, each
with the capacity to cycle 0.5% of the_feedwater flow. Therefore,
with both trains operable, the concentrating effect of the reactor
is theoretically' maintained at a factor of 100. The licensee is
aware that the conductivity of the reactor coolant must be kept
below 0.3 umho/cm to minimize IGSCC. Consequently, this parameter
is monitored continually at the inlet and outlet of the RWCU
filter /demineralizer, as well as in the recirculating water :line,
and _the results are displayed in the Control Room. In addition,
grab: samples from the inlet are analyzed, on a daily frequency,
for boron,= silica, chloride, iron, and pH.

The licensee is also knowledgeable of the role of dissolved oxygen
i. in the initiation of IGSCC and of the preliminary guidelines for
| hydrogen chemistry that have been developed by the NSSS vendor
! (General Electric), the Electric Power' Research Institute (EPRI),

and the BWR Owners-Group (BWROG). No decision has been made by
| the licensee related to the addition of hydrogen gas _ to the
! reactor coolant to keep the concentrations of. dissolved oxygen -at

~ 10-20 ppb. . Currently the licensee is continually mtasuring.
dissolved oxygen at the RWCU inlet to the . filter 'demineralizer,
and ' this parameter' is also displayed in the : Control Rcom for
control purposes.

The Control Rod Drive (CRD) System provides a separate flow path
of water into the reactor and, therefore, is a' potential source of
impurities. However, the inspector was informed that CRD water is
taken from the effluent of' the condensate polishers and,
therefore, will not diminish the' quality of the reactor coolant.-

The inspector thus established that the licensee is cognizant of
current guidelines and investigations related to chemical-induced
corrosion cracking in sensitized stainless steel: components of
BWRs. The licensee is taking ' positive steps . to monitor; and
control.the conductivity of the reactor coolant and is considering
the feasibility-of implementing hydrogen chemistry to control the
concentrations of dissolved oxygen-in reactor coolant.

(6) Main Steam.and Low Pressure Turbine

The inspector established that the moisture. separator _ reheaters.
also have ~ stainless stee1~ tubes; therefore, there are no copper-
containing ' components in contact: with extraction steam ori
condensate.

-
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The inspector was informed that the plant's low pressure turbines
were' manufactured by Allis Chalmers. The licensee plans to
inspect the disks and blades of these turbine for chemical-induced
and mechanical-induced erosion and/or corrosion during the first
refueling outage for GG-1.

(7) Summary

Except . for the changes in the water treatment program and the
current position not to regenerate the - deep-bed condensate
demineralizers, the inspector did not observe any differences
between the design and operation of the "as built" plant and the
description in the FSAR. The inspector considers that the
licensee has ' taken several positive actions to achieve and main-
tain the quality of reactor that required to prevent IGSCC and
fuel rod degradation and, possibly, cracking of turbine blades and
disks. These steps include the following:

Fabrication of heat exchanger tubes from stainless steel;*

thereby, . eliminating corrcsion problems that have been
attributed to transport of copper from copper-alloy heat
-exchanger tubes to regions of high temperatures in the
reactor coolant system.

Use of water treatment chemicals to enhance the compatability*

of cooling water and heat exchanger tubes.

Use of a deep-bed condensate polisher system, and protection*

of the deep-bed demineralizers with a "Powdex" filter
demineralizer system during pre operational cleanup.

Periodic ultrasonic cleaning of the resins in the deep-bed*

demineralizers.

Use of the "Powdex" filter /demineralizers to polish the water*

in the suppression pool.

Eliminate .the use of chemicals (sulfuric acid and sodium*

hydroxide) to regenerate depleted deep-bed demineralizers;
thereby, eliminating leakage or throw of these corrosive
chemicals into the feedwater/ reactor water.

Location of the RWCU pumps _ downstream of the RWCU filter /*

polishers; thereby, improving conditions for operation and
rr.aintenance of these pumps.

b. Scope and Adequacy of the Licensee's Water. Chemistry Program-

. Control and surveillance of key chemistry parameters (i.e. , chloride,-
conductivity, and pH) in the reactor coolant are require by the GG-1~

Technical Specifications (TS 3/4 4.4). Also, in Section 10.4.5.1 of

'f
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the GG-1 FSAR, the licensee has set goals for the operation of the
condensate cleanup system and for the quality of condensate and feed-
water.

The inspector established that the licensee is implementing the
requirements of the Technical Specifications and is providing
surveillance of chemical parameters for control and diagnostic purposes
by means of a water chemistry program that is prescribed in a series of
Administrative and Chemistry Procedures and Chemistry Instructions.
Through a review of the documents referenced below, the inspector
verified that guidance and responsibilities have been established for
the following activities:

Establishing key chemical parameters to be monitored and setting
limits on these parameters for all modes of plant operation.
(Chemistry Procedure 08-S-03-10 " Chemistry Sampling Program)

Developing and reviewing chemistry procedures (Chemistry Procedure
08-S-03-4 " Qualification of Chemistry Program" and 08-S-03-4
" Chemistry Author's Guide")

Scheduling analyses (also Chemical Procedure 08-S-03-10)

Training of personnel (Chemistry Procedure 08-S-03-9 "Qualifica-
tion of Chemistry Personnel")

Providing . calibration and quality control (Chemistry Procedure
08-S-03-15 "Intralaboratory Monitoring Program" and Chemistry
Instruction 08-S-04-316" Development and Use of Calibration Curves
for Chloride Determination Utilizing Chloride Electrodes")

* Identifying the authority responsible for reviewing and inter-
preting test results and initiating corrective action, if needed,
on the basis of these results (also Chemical Procedure 08-S-03-1
and Operating Procedure 05-1-02-V-12 "Off-Normal Event Procedure -
Condensate High Conductivity")

Recording and managing data (Chemistry Procedure 08-S-03-3
" Document Control")

Through interviews of Chemistry supervisory personnel the
inspector established that the objectives of the GG-1 water
chemistry program are consistent with the guidelines prepared by
the BWR Owners Group. The inspector was informed that plant'
management is cognizant of the philosophy underlying these BWROG
guidelines and are supportive of 'the plant's water chemistry
program. The inspector also verified that the plant's table of
organization provides for the chain of responsibility and
authority needed- to implement the chemistry survei_llance and
control activities.
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On the basis this review, the inspector concluded that the
licensee has developed the framework for an effective water
chemistry _ program.

c. Implementation of the GG-1 Water Chemistry Program

In this portion of his inspection, the inspector assessed the licensee's
efforts and capabilities to implement the requirements of the Technical
Specifications and to achieve the objectives in Section 10.4.6.1 of the
FSAR and the elements of the water chemistry program. This assessment
was based on discussions with plant personnel, a review of Chemistry
Procedures and Chemistry Instructions, and a limited audit of recent
cnemistry resul.ts. These evaluations are summarized as follows:

(1) Surveillance and control activities related to the water chemistry
program are performed by the Chemistry Section of the Chemistry /
Radiation Control Department under the supervision of the Plant
Chemist and Laboratory Supervisor. The chemistry staff consists
of 14 Radiochemists, eight of whom have received the training
established for nuclear plant personnel by ANSI Standard 18.1 -
1971. Technical training is performed primarily on the job and
consists of progressive qualification in six areas of respon-
sibilities. Work responsibilities are carried out on an over-
lapping three-shift schedule with a minimum of two radiochemists
per shift. Most routine analyses are performed on the day shift.

All activities related to water cleanup and the operation and
precoating of demineralizers are performed by personnel in the
Radwaste Section of the Operation Department. The inspector was
informed that this staff currently consists of nine Radwaste
Operators and three shift supervisors who perform their duties on
three shifts, normally with two people per shift. The inspector
reviewed Operating Procedure 04-1-01-N22-1-TEMP-5, " System
Operating Instruction, Condensate Cleanup System," and established
that this procedure provides adequate guidance for performing the
following operations:

Precoating the De Laval filter /demineralizer elements
Operating the deep-bed demineralizers

" Operating the ultrasonic cleaning system fo,' tr.e deep bed
demineralizers.
Regenerating the deep bed demineralizers.

The inspector was informed that the deep-bed demineralizers had
been regenerated several times during the pre-operational phases
of GG-1, and several Radwaste Operators are sufficiently trained
to separate cation from anion resins _if the decision is made to
replace only spent anion resin rather than to replace an entire
bed. However, the Radwaste Operators interviewed indicated that
they needed more hands-on experience with the ultrasonic cleaning
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system to achieve the necessary level of confidence in this part
of their respnsibilities.

The inspector was also informed that plans are underway to give
prospective Radwaste Operators 26 weeks of classroom and practical
training in plant systems and operations prior to assignment to
the Radwaste Section.

(2) The licensee schedules chemistry work assignments by means of a
computer. Inasmuch as Chemistry Procedure 08-S-03-10 (" Chemistry
Sampling Program") icentifies more than 600 parameters that must be
analyzed on frequencies that vary from continual to once per
18 months, the inspector considers the use of a computerized
tracking system to be positive action. The computer is also used
to store and disseminate chemistry data and to trend changes in
key chemistry parameters. The inspector reviewed the trend charts
for the three-month period preceding the inspection (including
the two-month period the plant has been performing startup tests
leading to full power). These data revealed that the chloride
concentration in the reactor coolant had been significantly lower
than the Technical Specification limits (200 ppb) while the
conductivity had been trending downward from 1 umho/cm (within
Technical Specification limits) to <0.2 umho/cm (within BWROG
Guideline limits). During this period, several transients in the
quality of the reactor coolant and condensate occurred and were
attributed to power changes and other startup activities.

The licensee has also begun monitoring and trending trace metal
impurities (nickel, chromium, copper and iron) as diagnostic
indicators of corrosion or erosion of structural components of the
Steam and Power Conversion System. During the startup period
trace amounts of iron were observed in the feedwater, trending up
to ~ 9 ppb when reactor power was increased to ~ 18% but then
dropping to essentially zero during the most recent 30 day period
as the condensate /feedwater was being effectively polished.

Because of ' industry emphasis on very high purity reactor coolant,
the licensee has acquired an ion chromatograph for monitoring
trace amounts of potentially corrosive cnions, such as chloride
and sulfate, that may originate from contaminated condensate or
from throw of ion exchange resins from the condensate cleanup
system.

(3) The inspector established that key chemistry data are being
reviewed daily by the Laboratory _ Supervisor and by the Plant
Chemist, and a summary of these data- is transmitted to selected
members of plant management on a daily schedule.

-
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(4) -Summary

To the . extent that the licensee's activities were inspected, no
violations or deviations were identified. At his exit, the
inspector expressed concern that the position of Plant Chemist is
still'being filled by a contract (General Electric) employee. The
inspector considers that Corporate an.d Plant Management have an
obligation to expedite the hiring of a-permanent Plant Chemist who
not only will be qualified to direct and supervise the implementa-
tion of the Grand Gulf water chemistry progran but who also will
be sufficiently knowledgeable and experienced to relate industry
concerns to plant-specific actions.

6. Inservice Testing (IST) of Pumps and Valves (92706)

In compliance with the requirements of 10 CFR Part 50, Section 55(a)g and
Technical Specification 4.0.5, the licensee has submitted to the NRC a
program for testing pumps and valves that is based on the requirements of
Section XI of the ASME Boiler and Pressure Vessel Code (the Code). This
program and associated requests for relief from specific Code requirements
are currently under review by the NRC. The licensee informed the inspector
that the program will be initiated when GG-1 begins commercial operation.
This schedule is based on the licensee's interpretation of Subsection
55(a)g(5)IV of 10 CFR Part 50. The inspector responded that he would
determine if this is also the NRC interpretation' of 10 CFR 50 and will
consider this as Inspector Followup Item 50-416/84-44-01 " Initiation Date of
First 120-Month Program for Inservice Testing Pumps and Valves."

Through a discussion with the Inservice Inspection Coordinator for GG-1, the
inspector established that the administration and implementation of the IST
program is divided among three plant groups as follows:

Technical Support / Technical Engineering have developed test procedures,

Technical Support is scheduling tests,
* Operations is testing pumps,

* Mechanical Maintenance is performing both operability and leak-rate
tests on valves,

* Test results are reviewed by the Shift Supervisor, _ Operations or
Mechanical Maintenance Superintendent, and ' Inservice Inspection
Coordinator.

The inspector discussed several NRC positions and -interpretations of _the.

Code relative to the licensee's request for relief and informed the licensee
that he (the inspector) will participate in a discussion of all relief
requests in a meeting between the NRC~and the licensee.that is scheduled for
November 27-28, 1984.

No violations or deviations were identified during this part 'of the
inspection.

.
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