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5.0 FIGURES

FIGURE

5.1 Color Code RED (Quality Group "A")

5.1.1 Systems and components within this quality group are part of the
Reactor Coolant Pressure Boundary. This boundary extends to and
includes the outermost containment isolation valve in the main steam
and feedwater piping.

5.1.2 Quality Group "A" includes pressure vessels, piping, pumps and valves
that are either:

A. Part of the Reactor Coolant System,

OR

B. Connected to the Reactor Coolant System up to and including
any and all of the following:

1. The outermost containment isolation valve (in system
piping that penetrates primary reactor containment).

2. The second of two valves normally closed during normal
reactor operation (in system piping that does not penetrate
primary reactor containment).

3. The Reactor Coolant System safety and relief valves.

NOTE: The discharge lines of all Safety Related safety and relief valves are classified
as functionally Safety Related and are color coded BROWN (see FIGURE 5.5).

C. EXCEPTIONS: Certain components that are connected to the
Reactor Coolant System, and therefore form part of the reactor
coolant pressure boundary, may be classified as Quality Group
"B" in lieu of "A" provided:

1. In the event of postulated failure of the component during
normal reactor operation, the reactor can be shut down
and cooled down in an orderly manner, assuming make-up
is provided by the reactor coolant make-up system (at
Monticello, this is interpreted to mean 1" and smaller lines
and equipment attached to these lines);

OR
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FIGURE

5.1 Color Code RED (Quality Group "A") (Cont'd)

2. The component is or can be isolated from the Reactor
Coolant System by two valves in series (both closed, both
open, or one closed and the other open). Each valve must
be capable of automatic actuation and, assuming the other
valve is open, its closure time must be such that, in the
event of postulated failure of the component during normal
reactor operation, each valve remains operable and the
reactor can be shut down and cooled down in an orderly
manner, assuming make-up is provided by the reactor
coolant make-up system(s) only (at Monticello, this is
interpreted to mean 1" and smaller lines and equipment
attached to these lines).
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FIGURE

5.2 Color Code BLUE (Quality Group "B")

5.2.1 Systems in this quality group include water and steam containing
pressure vessels, heat exchangers (other than turbine and
condensers), storage tanks, piping, pumps, and valves that are part of:

A. The reactor pressure boundary but excluded from the
requirements of Quality Group "A".

B. Systems or portions of systems important to safety that are
designed for:

1. Reactor shutdown,

2. Emergency core cooling,

3. Post-accident containment heat removal,

4. Post-accident fission product removal, or

5. Residual heat removal.

C. Systems or portions of systems connected to the reactor coolant
boundary that are not capable of being isolated from the
boundary during all modes of normal reactor operation by two
valves, each of which is either normally closed or capable of
automatic closure.

D. The primary containment vessel (drywell and torus) and all
appurtenances attached to the containment vessel.

5.2.2 Instruments and instrument lines are classified as described in FIGURE
5.6 of this Instruction.

NOTE: At Monticello, those portions of the main steam piping outboard of the
outermost containment isolation valves up to the turbine stop valves are not
committed to under Reg. Guide 1.26 (see QLEC Meeting Minutes dated
10/22/91).
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FIGURE

5.3 Color Code GREEN (Quality Group "C")

5.3.1 Systems and components in this Quality Group include water-, steam-,
and radioactive-waste-containing pressure vessels, heat exchangers
(other than turbines and condensers), storage tanks, piping, pumps,
and valves that are not part of the reactor coolant boundary or Quality
Group "B", but are part of:

A. Cooling water and auxiliary feedwater systems or portions of
these systems important to safety (see note below) that are
designed for:

1. Emergency core cooling,

2. Post-accident containment heat removal,

3. Post-accident containment atmosphere cleanup,

4. Residual heat removal from the reactor and from the spent
fuel storage pool (including primary and secondary cooling
systems), or

5. Spent fuel storage pool make-up water system.

NOTE: Portions of these systems that are required for safety functions and that either
do not operate during any normal mode of reactor operation or cannot be
tested adequately, should be classified as Quality Group B".

B. Cooling water and seal water systems or portions of these
systems important to safety that are designed to ensure the
proper functioning of other components important to safety, such
as the emergency diesel generators and the control room.

C. Systems or portions of systems that are connected to the reactor
coolant boundary and are capable of being isolated from that
boundary during all modes of normal reactor operation by two
valves, each of which is normally closed or capable of automatic
closure. Components in effluent lines may be classified as
Quality Group "D" (see FIGURE 5.4) provided they are capable
of being isolated from the reactor coolant pressure boundary by
an additional valve which has a high leaktight integrity.
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FIGURE

5.3 Color Code GREEN (Quality Group "C") (Cont'd)

D. Systems, other than radioactive waste management systems, not
covered by 5.3.1.A., B., or C. above that contain or may contain
radioactive material and whose postulated failure would result in
conservatively calculated off-site doses (using meteorology as
recommended by NRC Reg Guide 1.3) that exceed 0.5 rem to
the whole body or its equivalent to any part of the body. For
those items located in Seismic Category I structures, only single
component failures need be assuMed.

NOTE: No credit for automatic isolation from other components in the system or for
treatment of released material should be taken unless the isolation or
treatment capability is designed to the appropriate seismic and quality group
standards and can withstand loss of off-site power and a single failure of an
active component.

5.3.2 Instruments and instrument lines are classified as described in FIGURE
5.6 of this instruction.
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FIGURE

5.4 Color Code YELLOW (Quality Group "D")

5.4.1 Quality Group "D" includes water- and steam-containing components
that are not included in Quality Groups "A", "B", or "C", but that are part
of Safety Related systems or portions of Safety Related systems that
contain or may contain radioactive material.

5.4.2 For sample lines connected to Safety Related systems, this Quality
Group applies to:

A. The portion of the sample line that is not isolated from the Safety
Related system by a valve that is normally closed or is capable of
automatic or remote closure. (This is classified as safety
related).

OR

B. The portion of the sample line to and including any component
that would serve to adequately restrict flow in the event of a
downstream sample line break such that previously analyzed
release rates are not exceeded. (This is classified as non-safety
related).

NOTE: The Safety Evaluation for Modification 89Z003 documents that 1/4" diameter
and smaller lines provide adequate flow restriction. See the 12/18/90 QLEC
minutes.

5.4.3 Instruments and instrument lines are classified as described in FIGURE
5.6 of this instruction.
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FIGURE

5.5 Color Codes PURPLE & BROWN (Quality Group "F")

5.5.1 Quality Group "F" consists of systems and components whose function
prevents or mitigates the consequences of postulated nuclear accidents
that could cause undue risk to the health and safety of the general
public.

5.5.2 Two color codes have been established to identify Quality Group "F"
systems and components:

A. PURPLE is used to identify functionally Safety Related
electrical/electronic items, and

B. BROWN is used to identify other types of functionally Safety
Related equipment (piping, mechanical, etc.)

C. Systems or components that are Safety Related due to both
pressure integrity (Quality Groups "A", 'B", "C", or "D") AND
function SHALL be colored RED, BLUE, GREEN, or YELLOW
(as applicable) and outlined in BROWN.

5.5.3 A series of Functional Codes has been created to further define the role
of systems and components that are classified as Quality Group "F".
These functional codes do not appear on the color coded P&lDs, but
may occasionally be encountered in various documents (meeting
minutes, memorandums, etc.) regarding the Color Coded P&ID Q-List
Extension.

A. The most notable Quality Group "F" systems and components
and their associated functional codes are as follows:

Functional
Code

1. Electrical/Electronic systems and F-1
components that:

a. Provide an independent safety function, or

b. In the event of failure (grounding, open
circuiting, electrical shorting, or mechanical
failure) could prevent a safety system from
performing its intended safety function. See
the electrical and instrumentation system
component exclusion criteria of
4 AWI-01.03.01 (QUALITY ASSURANCE
PROGRAM BOUNDARY) for further
information.
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FIGURE

5.5 Color Codes PURPLE & BROWN (Quality Group "F") (Cont'd)

Functional
Code

2. Safety Related instrumentation, subject to the F-2
following amplification:

a. Instruments which monitor parameters or
process signals that may cause, permit, or
bypass actions required to satisfy "Limiting
Conditions for Operations (LCO)" identified
in Section 3 of the Technical Specifications
SHALL be classified as functionally Safety
Related.

b. Instruments that monitor or control the
operation of Safety Related equipment, or
whose failure could cause a malfunction of
the associated Safety Related equipment
SHALL be classified as functionally Safety
Related.

c. Annunciators, indicators, alarms, and
recorders are NOT considered Safety
Related if their malfunction does not interfere
with the function of Safety-Related circuitry.

d. Instruments that are Safety Related due to
their function only SHALL be colored
BROWN.

e. Instruments that are Safety Related due to
both pressure integrity AND function SHALL
be colored RED, BLUE, GREEN, or
YELLOW (as applicable) and outlined in
BROWN.

3. Safety Related safety and relief valve F-3
discharge lines.

4. The Quality Group designation of a component F-4
support is dependent on its relationship with its
associated pressure retaining component. Hangers
and component supports including non-safety related
piping up to the first hanger or support beyond the
associated safety-related component

NOTE: Hangers and supports are not shown on Color Coded P&ID Q-List Extension
drawings.
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FIGURE

5.5 Color Codes PURPLE & BROWN (Quality Group "F") (Cont'd)

5. Instrument and Service Air System piping
(portions required to ensure the functioning
of Safety Related components or equipment).

6. Diesel Engines, Generators, Oil Systems,
and Auxiliary Support Systems

7. Standby Gas Treatment Ventilation

8. Containment Isolation Dampers

9. Off-Gas Sample System

10. Off-Gas Stack Sample System

11. Safety Related Water- or Steam-Carrying
Piping and valves inside the Suppression
Chamber

12. Emergency Service Water Back-up Piping

13. Reactor Component Handling Equipment

Functional
Code

F-5

F-6

F-7

F-8

F-9

F-1 0

F-11

F-12

F-1 3
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FIGURE

5.6 Color Coding of Instrument Lines

5.6.1 Instrument lines connected to Safety Related systems SHALL be
classified as follows:

A. If the instrument line is used to actuate a safety system, the line
and sensing instrumentation SHALL be of the same Quality
Group Designation ("A", "B", "C", "D", or "F") as the system to
which it is attached. In this situation, the sensing instrument
should be either colored solid BROWN or circled in BROWN per
the direction of Section 5.5.3.A.2. of this Instruction. (These
instrument lines are classified as safety related).

B. If the instrument line is not used to actuate a safety system, but
is connected via a common header with instrumentation that is
functionally Safety Related, the line and sensing instrumentation
SHALL be of the same pressure integrity Quality Group
Designation ("A", "B", or "C") as the system to which the header
is attached. (This instrument line is classified as safety related).

C. If the instrument line is not used to actuate a safety system and
is not connected with functionally Safety Related instrumentation
via a common header, (e.g., the instrument line is classified as
non-safety related):

1. It SHALL be of the same Quality Group Designation as the
system to which it is attached from the point of connection
up to and including the root valve or instrument isolation
valve.

2. Beyond the root valve or instrument isolation valve (up to
and including the sensing instrumentation), it SHALL be
classified as Quality Group "D".

I/djm
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FIGURE

5.7 Color Code ORANGE (Special Concern)

5.7.1 As a result of Open Item No. 9 of NRC Inspection Report 50-263/87005
(Core Spray SSFI Report), NSP committed (Licensee Commitment
Numbers M87028A and M87071A) to:

A. Include items related to Regulatory Guide 1.97, ATWS, ASDS,
High Energy Line Break and other special concern items deemed
appropriate by Site Management for designation with an
additional color code,

B. Provide a requirement that the system engineers be consulted
for non-routine maintenance, modification and procurement
activities associated with these items, and

C. Conduct a systematic approach to update the involved color
coded P&lDs.

As a result of these commitments, the ORANGE color code was
established for use on the color coded P&lDs (Q-List Extension) to
recognize those items of "special regulatory and/or management
concern."

NOTE: The CHAMPS database identifies the listing of all the "special concern codes"
for equipment identified in the database.

5.7.2 If the designated equipment meets the criteria in Section 5.7.1, it will be
color coded in the following manner:

A. Equipment that is not Safety Related, but for which some special
concern exists, should be colored solid ORANGE.

B. Equipment that is Safety Related, and for which an additional
special concern exists, SHALL be colored RED, BLUE, GREEN,
YELLOW, BROWN or PURPLE as applicable, and should be
outlined in ORANGE.

I/djm
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NUCLEAR BOILER SYSTEM-STEAM' SUPPLY
REACTOR PRESSURE REUEF

NH-3S242 VFSSFL V1Q1RV.LN14A1L%Nts NttttA OULLLFZTZ.L

M4-116- NH-36242-1 JET PUMP INSTRUMENTATION NUCLEAR BOILER SYSTE A
hM-1 16-* NH-36242-2 RPV REFERENCE LEG BACXKFILL SYSTEM' NUCLAR BoLER SYSTEM
14-117 NH-36243 RECIRC LOOPS NUCLEAR BOILER SYSTMM S

M-1 17 NH-36243-1 RECIRC LOOPS PUMPS AND MOTORS NUCLEAR BOILER SYSTEM. SHEET 2
M'l 18 NH-36244 CONTROL ROD HYDRAULC SYSTEM. SHEET 1
M-119 NH-36245 CONTROL ROD HYDRAULC SYSTEIM SHEET 2
M-120 NH-36248 RESIDUAL HEAT REMOVAL SYSTEM' SHEET 1
M-121 NH-36247 RESIDuAL HEAT REMOVAL SYSTEM' SHEET 2
M-122 NH-36248 CORE SPRAY SYSTEM.
M-123 NH-36249 NIGH PRESSURE COOLANT MECTION SYTEM' (STEAM' SIDE)
M4-123-I NH-36249-1 HPCI HYDRAUUC CONTROL AND LUBRICATION. SYSTEM
14-124 NH-36250 HIGH PRESSURE COOLANT INJECTION SYSTEMW (WATER SIDE)
14-125 NH-36251 RCtC (STEAJM SIDE)

F1-126 NH-36252 RCIC (WATER SIDE)
M-127 NH-36253 STANDBY UQUID CONTROL SYSTEM'
M-128 NH-36254 REACTOR WATER CLEANUP SYSTEMo
M-129 NH-36255 REACTOR WATER CLEANUP FLTER/DEMINERAL[ZER SYSTEM

4-130 NH-46162 PRIMARY CONTAINMENT NRoGEN CONTROL SYSTEM,
NH-SI197 CONTAINMENT ATMOSPHERE MONITORING SYSTEM
NH-96042-1 POST ACCIDENT SAMPUNG SYSTEM

M-131 NH-36049-1 COMPRESSED AIR SYSTEM
M-131 NH-36049-2 INSTRUMENT AIR SYSTEM'
M-131 NH-36049-3 INSTRUMENT AIR - TURBINE BUILDING
M-131 NH-36049-4 SERVICE AIR SYSTEM'
|1-131 NH-36045-9 CONOENSATE DEMIN BACKWASH AIR SYSTEM.
M-131 NH-36049-lo ALTERNATE N2 SUPPLY SYSTEU
M-131 NH-36049-11 INSTRUMENT AR - TURBINE BUILDtNG
M-131 NH-36049-12 INSTRUMENT AIR - REACTOR BUILDING DRl¶ELL

M-131 NH-3604-13 INSTRUMENT AIR - REACTOR BUILDING
M-131 NH-36049-14. INSTRUMENT AIR - REACTOR BUILDING

4-131 NH-36049-15 AIR SUPPLY TO OUTBOARD (STrS)
NH-54817-3 INSTRUMENT AIR - RECOMeINER BLDG.

l-132 NH-30050 TURBINE LUBE OIL SYSTEM
M-133 NH-36051 DIESEL OIL SYSTEM' SHEET 1
M-133 NH-36051-1 DIESEL OIL SYSTEM' SHEET 2
M- 134 NH-36048 FIRE PROTECTION SYSTEM' INTERIOR LOCATIONS

4-135 NH-36256 FUEL POOL COOUNG CLEANUP SYSEM'
11-136 NH-36257 FUEL POOL FILTER/DEMIN SYSTEM
M-137 NH-36043 OPEN. (DIRTY) RADWASTE SUMP SYSTEM'

5

M-138 NH-36044
M-139 NH-36045

M-140 NH-36046

M-140 NH-36046-2
M-141 NH-36047-1

M-141-2 NH-36047-2
NH-1 19062

M-142 NH-35159
U142 NH-36159-2
M-142 NH-36159-3

NH-54817-4
NH-54818-1

NH-54822-2
NH-54823-2
NH-54823-3
NH-54823-4

M-143 NH-36258

NH-94896
NH-94897

NH-1 16629
M-144 NH-36829
M-145 NH-36881
tA-146 NH-36348
ll-147 NH-36259
M-147-1 NH-36259-1

M-147-2 NH-36259-2
Mt-148 NH-36260

NH-58635
M-149 NH-36261

M-150 NH-36262
M-tS1 NH-36263
M-152 NH-36264
M-152-1 NH-36264-1
M-153 NH-36265

NH-170037

NH-170037-1

NH-170021
M-154 NH-36266

NH-51142-I
NH-67588
NX-9288-1 4

NF-115830

M-155 NH-36267
I-155 NH-36267-1
M-155 NH-36267-2
U S-155 NH-36267-3
M-156 NH-36807

M-157 NH-36808
M-158 NH-46144

M-185 NH-36908
M-186 NH-36909

M-800 NH-36489

M-800-1 NH-36489-2
M-800-2 NH-36489-3
IA-810 NH-38516

M-811 NH-36665

M-811 NH-36665-2
M-811 NH-36665-3
M"812 NH-36666

U-813 NH-36667

NH-155483

NH-155483-1

M-2500 NH-100320

4 3

CLOSED (CLEAN) RWASTE SUMP SYSTEM
CLEAN RAOWASTE SYSTEM,

DIRTY RADWASTE SsTEM SHEEr 1
DIRTY RADWASTE STEM. SHEET 2
RADWASTE SOUDS HANDUNG SYSTEi SHEET 1
RADWASTE SOUDS HANDUNG SYSTEM SHEE 2
RDS-Ioo SYSTEM

OFF-GAS SYSTEM. SHEET I

OFF-GAS STACK GAS MONTOR CH. A SHEET 2
OFF-GAS STACK GAS MONITOR CH. SHEET 3
OFF-GAS MODIFICATION TRklN A ENGR. FLOW DIAGRAM. RECOMBINER BUILDING
OFF-GAS MODIFICATION TRAIN Er ENGR. FLOW DIGRkM RECOMBINER BUILDING
OFF-GAS MODIFICATION ENGR. FLOW DIAGRAM OFF-GAS STORAGE AREA
OFF-GAS MODIFICATION ENGR. FLOW DIAGRAM- COMPRESSOR BUILDING
OFF-GAS MODIFICATION ENGR. FLOW DIAGRAM, COMPRESSOR BUILDING
OFF-GAS MODIFICATION ENGR. FLOW DtAGRAM' COMPRESSOR BUILDING
PRMARY CONTAINMENT & ATh4OSPHERIC CONTROL SYSTEM
COMBUSTIBLE GAS CONTROL SYSTEM D I (EAST)
COMBUSIBLE GAS CONTROL SYSTEM DN (WEST)
HARD PIPE VENT SYSTEM.

TURBINE BLOC. SAMPLE SYSTEM - FLOW DAGRAM
STANOBY GAS TREATMENT FLOW DIAGRAM
AUXILIARY HEATING SYSTEM HEATING BOILER
AUXILIARY & HEATING STEAM SYSTEM - TURBINE BUILDING
AUXILIARY HEATING STEAM SYSTEM NON-1E ELEC. EQUIP. ROOM STANDBY
DIESEL GEN. BLDG. TURB. BLDG. AOON HEATING BOILER ROOM & MACHINE SHOP
AUXIUARY & HEATING STEAM SYSTE - ADMINISTRATON BUILDING.
AUXmIARY & HEATING STEM SYSTE. - REACTOR & RADWASTE BULDINGS
RECOMBINER BUILDING
CHILLED WATER PIPING & ISCELANEOUS REACTOR RADWASTE BUILDING
AIRFLOW DAGRAU DRYWEELL

AIRFLOW DAGRAM TURBINE BUDING
OMCE & CONTROL BUILDING HEATING WATER FLOW DIAGRAM
OmCE & CONTROL BUILDING ADDmONS HEATING WATER FLOW DAGRAM.
OMCE CONTROL BUILDING AIR FLOW DGRAM
MAIN CONTROL ROOU CRV / EFT SYSTEM
MAIN CONTROL ROOM BREATHING AR SUPPLY SYSTEM'
NORMAL HVAC AND TSC EMERGENCY VENTILATION SYSTEM (EVS)
AIRFLOW DIAGRAM. RADwASTE AREA
OFF-GAS MODIFCATION HEATING & VENTILATING AIR FLOf DIAGRAM RECOMBINER a OFF-GS S
STORAGE & COMPRESSOR BUILDING

DILUTION FANS CONTROL SYSTEM
EAST ELECTRICAL EQUIPMENT ROOM VENnLATION

PLANT AIRFLOW DIAGRAM SHEEr 1
WIDE RANGE GAS ONtTORING CH A SHEET 3
VADE RANGE GAS MONITORING C B SHEET 2
MAIN EXHAUST PLENUM. ROOM SHEET 4

AIRFLOW DIAGRAM REACTOR BUILDING. LOWER PART
AIRFLOW DAGRAM REACTOR BUILDING. UPPER PART REVE#ED BY Q-US
DISCHARGE CAL SAMPLE STATION

REACTOR BULDING SAMPLE SYSTM' FLOW DIAGRA APPROVED BYA
RAflWASTE BUILDING SAMPLE SYTEM FLOW DIAGRAM
CIRCULATING WATER SYSTEM

CIRCULATING WATER SYSTJ M
BIOCIDE MONITORING/CIRCULATNG ATER SAMPLING SYSTE \
FIRE PROTECTION SYSTEM. YARD AREAS Se
SERVICE JATER SYSTEM AND MAE-UP INTAKE STRUCTURE Cui

SERVICE WATER SYSTEM AND MAKE-UP INTAKE STRUCTURE
BIOCIDE INJECTION SYSTEM
SCREEN WASH. FIRE CHLORNATION SYSTEM' INTAKE STRUCTURE
MISCELLANEOUS PIPING CIRCULATING ATER SYSTEM
WELLS AND DOMESTIC WATER

WELLS AND DOMESTIC WATER
HYDROGEN hATER CHEMISTRY HYDROGEN AND OXYGEN. INJECTION- SYSTEMG E84EWOt
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