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drawings are not part of the UFSAR. They are controlled by the Controlled
Documents Program.
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CHAPTER 6.0 - ENGINEERED SAFETY FEATURES

The engineered safety features of LaSalle County Station are those systems whose
actions are essential to a safety action required to mitigate the consequences of
postulated accidents. The features can be divided into five general groups as
follows: containment systems, emergency core cooling systems (ECCS), habitability
systems, fission product removal and control systems and other systems. The LSCS
engineered safety features, listed by their appropriate general grouping, are given
below:

GROUP SYSTEM

Containment Systems
Primary Containment
Secondary Containment
Containment Heat Removal System
Combustible Gas Control System
Containment Isolation System

Emergency Core
Cooling System

High-Pressure Core Spray System (HPCS)

Low-Pressure Core Spray System (LPCS)

Low-Pressure Coolant Injection System (LPCI)

Automatic Depressurization System (ADS)
Habitability Systems

Control Room HVAC

Fission Product Removal
and Control Systems

Standby Gas Treatment System

Emergency Make-Up Air Filter System
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GROUP SYSTEM

Other Systems Main Steamline Isolation Valve Isolated Condenser
Leakage Treatment Method
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6.1 ENGINEERED SAFETY FEATURE MATERIALS

The materials utilized in the LSCS engineered safety feature systems have been
selected on the basis of an engineering review and evaluation for compatibility with:

a. the normal and accident service conditions of the (engineered
safety feature) ESF system,

b. the normal and accident environmental conditions associated
with the ESF system,

c. the maximum expected normal and accident radiation levels to
which the ESF will be subjected, and

d. other materials to preclude material interactions that could
potentially impair the operation of the ESF systems.

The materials selected for the ESF systems are expected to function satisfactorily in
their intended service without adverse effects on the service, performance or
operation of any ESF.

6.1.1 Metallic Materials

In general, all metallic materials used in ESF systems comply with the material
specifications of Section II of the ASME Boiler and Pressure Vessel Code.
Pressure-retaining materials of the ESF systems comply with the stringent quality
requirements of their applicable quality group classification and ASME B&PV
Code, Section III classification. Adherence to these requirements assures materials
of the highest quality for the ESF systems. In those cases where it is not possible to
adhere to the ASME material specifications, metallic materials have been selected
in compliance with other nationally recognized standards, e.g., ASTM, where
practicable, or chosen in compliance with current industry practice.

6.1.1.1 Materials Selection and Fabrication

Metallic materials in ESF systems have, in general, been designed for a service life
of 40 years, with due consideration of the effects of the service conditions upon the
properties of the material, as required by Section III of the ASME B&PV Code,
Article NC-2160.

Pressure retaining components of the ECCS have been designed with the following

corrosion allowances, in compliance with the general requirement of Section III of
the ASME B&PV Code, Article NC-3120:

a. Ferritic Materials
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1. water service 0.08 inches
2. steam service 0.120 inches
b. Austenitic Materials 0.0024 inches

For ESF systems other than ECCS, appropriate corrosion allowances, considering
the service conditions to which the material will be subjected, have been applied.

The metallic materials of the ESF systems have been evaluated for their
compatibility with core and containment spray solutions. No radiolytic or pyrolytic
decomposition of ESF material will occur during accident conditions, and the
integrity of the containment or function of any other ESF will not be effected by the
action of core or containment spray solutions.

Material specification for the principal pressure-retaining ferritic, austenitic, and
nonferrous metals in each ESF component are listed in Table 6.1-1. Materials that
would be exposed to the core cooling water and containment sprays in the event of a
loss-of-coolant accident are identified in this table. Sensitization of austenitic
stainless steel is prevented by the following actions:

a. Design specifications for austenitic stainless steel components
require that the material be cleaned using halide free cleaning
solutions and that special care be exercised in the fabrication,
shipment, storage, and construction to avoid contaminants.

b. Design specifications call for ASME material, which is to be
supplied in the solution annealed condition.

c. Design specifications prohibit the use of materials that have
been exposed to sensitizing temperatures in the range of 800° F
to 1500° F.

Cold-worked austenitic stainless steels with yield strengths greater than 90,000 psi
are not utilized in ESF systems. Therefore, there are no compatibility problems
with core cooling water or the containment sprays.

Metallic reflective thermal insulation is used exclusively inside the primary
containment. Premoulded non-hydrophobic Microtherm MPS Insulation enclosed in |
a 24 gauge stainless steel jacket is installed on the Unit 2 RVWLIS piping,
2NB86A-3/4" and 2NB88A-3/4", and the main steam high-flow instrument piping, |
2MSC6AD-3/4" inside primary containment. Premoulded non-hydrophobic
Microtherm MPS insulation enclosed in
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24 gauge stainless steel jacket is installed on Unit 1 RVWLIS piping 1INB09A-2",
INBO09B-1", INB88A-1", INB24A-2", and 1NB24B-1", and the main steam
high-flow instrument piping, IMSC6AK-3/4", inside primary containment. The
aforementioned Microtherm Insulation is also installed on the Unit 1 main steam
high-flow instrument piping, IMSC6AK-3/4", inside primary containment.

ARMAFLEX insulation is installed on the chilled water system inside primary
containment.

Outside containment, calcium silicate or an engineering approved alternative |
thermal insulation is utilized. Design specifications on the nonmetallic insulation
require that it be in accordance with Regulatory Guide 1.36, in order to avoid the |
possibility of chloride induced stress corrosion cracking in austenitic stainless steel

in contact with the insulation.

To avoid hot cracking (fissuring) during weld fabrication and assembly of austenitic
stainless steel components of the ESF, the design specifications require the
following:

a. Maximum delta ferrite content for wrought and duplex cast
components is 5% - 15%.

b. Chemical analyses are performed on undiluted weld deposits, or
alternately, on the wire, consumable insert, etc., to verify the
delta ferrite content.

c. Delta ferrite content in weld metal is determined using
magnetic measurement devices.

d. Maximum interpass temperature shall not exceed 350°F during
welding.
e. Test results as discussed above are included in the qualification

test report.
f. Weld materials meet the requirements of Section III.

g. Production welds are examined to verify that the specified
delta-ferrite levels are met.

h. Welds not meeting these levels are unacceptable and must be
removed.
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6.1.1.2 Composition, Compatibility and Stability of Containment and Core Spray
Coolants

The source of water for HPCS is the suppression pool. The LPCS and LPCI are
supplied from the suppression pool only. Water quality is maintained at a high
level of purity with the possible exception of potentially high soluble-iron metallic
impurities. Additional discussion of the water qualities are given in Subsections
6.1.3,9.2.7, and 9.2.11. Limited corrosion inhibitors or other additives (such as zinc
and noble metals) are present in either source.

The containment spray utilizes the suppression pool as its source of supply. No
radiolytic or pyrolytic decomposition of ESF materials are induced by the
containment sprays. The containment sprays should not be a source of
stress-corrosion cracking in austenitic stainless steel during a LOCA.

6.1.2 Organic Materials

Table 6.1-2 lists all the organic compounds that exist within the containment in
significant amounts. All these materials in ESF components have been evaluated
with regard to the expected service conditions, and have been found to have no
adverse effects on service, performance, or operation.

The dry well liner and coated exposed metal surfaces inside containment are prime
coated with an inorganic zinc compound that has been fully qualified in accordance
with ANSI standards N101.2, N101.4, and N512 , with the exception of a small
quantity (44 gallons) used on pipe hangers and snubber attachments and
recirculating pump motors. Uncoated metal surfaces shall be evaluated for
acceptability. No radiolytic or pyrolytic decomposition or interaction with other
ESF materials will occur.

6.1.3 Postaccident Chemistry

The post-accident chemical environment inside the primary containment will
consist of water from the suppression pool and the cycled condensate storage tank,
1.e. water sources for the high pressure core spray, low pressure core spray, low
pressure core injection, reactor core isolation cooling and containment spray. The
suppression pool may contain trace amounts of corrosion inhibiting chemicals such
as hydrogen, zinc and noble metals. Additionally, portions of the Reactor Building
Closed Cooling Water (RBCCW) system and the Primary Containment Chilled
Water (PCCW) system are inside the containment. Both systems contain limited
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amounts of corrosion inhibitors, and have portions of their piping inside
containment classified as Seismic Category 2. During a Design Basis Accident
(DBA) either or both of these systems can fail and release the corrosion inhibitors to
the suppression pool before isolation. Due to the limited quantity (trace amounts) of
these chemicals in the secondary systems and the dilution factor as a result of a
DBA, the water will be approximately neutral (pH = 7), and there will be no adverse
affect to equipment, coatings or other materials during ECCS or RCIC operation.
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TABLE 6.1-1
(SHEET 1 OF 5)

PRINCIPAL PRESSURE-RETAINING

MATERIAL FOR ESF COMPONENTS

I. Containment Systems

A. Primary Containment
1. Containment Walls
*2. Drywell Liner
*3. Suppression Chamber Liner
*4. Drywell Head
*5 Penetrations
a. Drywell

Penetration Sleeve

Penetration Head Fitting

b. Suppression Chamber

Penetration Sleeve

Penetration Head Fitting

*6. Equipment Hatch

*7. Personnel Access Hatch
a. Drywell
b. Suppression Chamber

*8. Suppression Vent Downcomers

4500 psi Concrete
SA-516, Grade 60
SA-240, Type 304
SA-516, Grade 70

SA-333, Grade 1 or 6
SA-516, Grade 70
SA-516, Grade 60
SA-240, Type 304
SA-240, Type 316
SA-350, Grade LF1

SA-240, Type 304
SA-312, Grade TP 304
SA-516, Grade 60
SA-240, Type 304
SA-350, Grade LF1
SA-516, Grade 70

SA-516, Grade 70
SA-240, Type 304
SA-240, Type 304

Note: The materials of the process pipes associated with primary containment
penetrations are addressed separately.

*Indicates that material may be subjected to containment spray or core cooling
water in the event of a loss-of-coolant accident.
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TABLE 6.1-1
(SHEET 2 OF 5)

*9. Vacuum Relief Piping

a. Drywell to Suppression
Chamber Penetration

b. Suppression Chamber
Penetration

10. Vacuum Relief Valves
*11. Pressure Retaining Bolts

a. Drywell

b. Suppression Chamber

B. Secondary Containment
1. Ducts

2. Dampers

C. Containment Heat Removal System
1. RHR Pumps
2. RHR Heat Exchanger
a. Shell Side
b. Tube Side
*3. Piping
*4. Valves
*5. Pressure-Retaining Bolting
*6. Welding Material

D. Containment Isolation System

*1. Piping

SA-106, Grade B
SA-312, Grade TP 304 (Seamless)

SA-105

SA-320, Grade L.43

SA-193, Grade B7

SA-194, Grade 7

SA-193, Class 2, Grade B8C, Type 347
SA-194, Class 2, Grade 83, Type 347

A-526
A-285, Grade B
A-181, Grade 1

A-516, Grade 70

SA-516, Grade 70

SA-249, Grade TP 304L
SA-106, Grade B

SA-216, Grade WCB or SA-105
SA-193, Grade B7
SFA-5.18E70S-3(F-6, A-1)

SA-106, Grade B or SA-312, Grade
TP 304

*Indicates that material may be subjected to containment spray or core cooling
water in the event of a loss-of-coolant accident.
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TABLE 6.1-1

(SHEET 3 OF 5)

*2. Valves

*3. Pressure-Retaining Bolting
*4. Welding Material

E. Combustible Gas Control System

1. Piping

2. Valves

3. Recombiner

4. Blower

5. Pressure-Retaining Bolting
6. Welding Material

I1. Emergency Core Cooling System

A. High-Pressure Core Spray
1. Pump
2. Piping
*a. Inside Reactor Building
b. Outside Reactor Building
*3. Valves
*4. Pressure-Retaining Bolting
*5. Welding Materials

B. Low-Pressure Core Spray
1. Pump
*2. Piping
*3. Valves

SA-216, Grade WCB or SA-105 or

SA-182, Grade 316L or Grade F316 or
SA-351, Grade C8FM or SA-351

Grade CF3
SA-193, Grade B7
SFA-5.18E708S-3 (F-6, A-1)

SA-106, Grade B
SA-216, Grade WCB
SA-358, Grade 304

SA-193, Grade B7
SFA-5.18E70S-3 (F-6, A-1)

A-516, Grade 70

SA-106, Grade B

SA-409, Grade TP 304

SA-216, Grade WCB or SA-105
SA-193, Grade B7
SFA-5.18E70S-3 (F-6, A-1)

A-516, Grade 70
SA-106, Grade B
SA-216, Grade WCB or SA-105

*Indicates that material may be subjected to containment spray or core cooling

water in the event of a loss-of-coolant accident.
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TABLE 6.1-1

(SHEET 4 OF 5)

*4. Pressure-Retaining Bolting
*5. Welding Materials

A.Low-Pressure Coolant Injection

1. RHR Pump
*2. Piping
*3. Valves

*4. Pressure-Retaining Bolting
*5. Welding Materials

B Automatic Depressurization System
*1. Piping
a. Inlet
b. Outlet

*2. Valves
ITI. Habitability System
A. Blowers

B. Dampers

C. Ducts
D. Housing

IV. Fission Product Removal and Control
System

A. Standby Gas Treatment System

1. a. Piping (Downstream of Filter Unit)
b. Piping (Upstream of Filter Unit)

2. Housing

SA-193, Grade B7
SFA-5.18E70S-3 (F-6, A-1)

A-516, Grade 70

SA-106, Grade B

SA-216, Grade WCB or SA-105
SA-193, Grade B7
SFA-5.18E70S-3 (F-6, A-1)

SA-155, Grade KCF70
SA-106, Grade B

A-283, A-242
A-285, Grade B
A-181, Grade 1
A-526

A-36

SA-106, Grade B
A-106, Grade B
A-36

*Indicates that material may be subjected to containment spray or core cooling

water in the event of a loss-of-coolant accident.
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TABLE 6.1-1

(SHEET 5 OF 5)

3. Valves

4. Dampers

5. Blowers
6. Pressure-Retaining Bolting

a. Pressure-Retaining Bolting
(Downstream of Filter Unit)

b. Pressure-Retaining Bolting
(Upstream of Filter Unit)

7. Welding Materials

B. Emergency Air Filter System
1. Ducts
2. Dampers

3. Housing
4. Blower

V. Other Systems

A. Main Steamline Isolation Valve

Leakage Control System (Deleted)

SA-216, Grade WCB or SA-105,
or SA-516, Grade 7

A-285, Grade B
A-181, Grade 1
A-283, A-242

SA-193, Grade B7

A-193, Grade B7
SFA-5.18E70S-3 (F-6,A-1)
A-526

A-285, Grade B

A-181, Grade 1

A-36
A-283, A-242

*Indicates that material may be subjected to containment spray or core
cooling water in the event of a loss-of-coolant accident.
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TABLE 6.1-2
(SHEET 1 OF 2)

PRIMARY CONTAINMENT
MATERIAL USE
Acrylomitrile ARMAFLEX Insulation on

Butadiene/PVC Foam
Rubber

Chlorosulfinated
Polyethylene (Hypalon)

Etylene Propylene Rubber
(EPR)

High Temperature
Ethylene Propylene

Hypalon/Hypalon

EPR/Hypalon

Cross-Linked
Polyolefin/Alkaneimide
Polymer

Modified Phenolic

Modified Phenolic Surfacer

Modified Phenolic Finish

the Chilled Water Piping

Low Voltage Electrical
Power Cable Jacketing and
Insulation Material

Low Voltage Electrical
Power Cable Jacketing and
Insulation Material

Medium Voltage Electrical
Power Cable Jacketing and
Insulation Material

Instrumentation Cable
Insulation/Jacketing
Material

Instrumentation C