RTS Instrumentation
3.3.1

3.3 INSTRUMENTATION

331 Reactor Trip System (RTS) Instrumentation

LCO 33.1 The RTS instrumentation for each Function in Table 3.3.1-1 shall be
OPERABLE.

APPLICABILITY:  According to Table 3.3.1-1.

ACTIONS

CONDITION REQUIRED ACTION COMPLETION
TIME
A.  One or more A.1 Enter the Condition referenced in |Immediately
Functions with one or Table 3.3.1-1 for the channel(s).

more required
channels inoperable.

B. One Manual Reactor |B.1 Restore channel to OPERABLE (48 hours

Trip channel status.
inoperable.
OR
B.2.1 Be in MODE 3. 54 hours
AND
B.2.2 Open reactor trip breakers 55 hours
(RTBs).

(continued)

Maanshan Unit 1 and 2 3.3-1 Rev.0



RTS Instrumentation

331
ACTIONS (continued)
CONDITION REQUIRED ACTION COMPLETION
TIME
C.  One channel or train |C.1 Restore channel or train to 48 hours
inoperable. OPERABLE status.
OR
C.2  Open RTBs. 49 hours
D.  One Power Range NOTE -
Neutron Flux - High |The inoperable channel may be
channel inoperable.  |bypassed for up to 4 hours for
surveillance testing and setpoint
adjustment of other channels.
D.1.1 Place channel in trip. 6 hours
AND
D.1.2 Reduce THERMAL POWER to < |12 hours
75% RTP.
OR
D.2.1  Place channel n trip. 6 hours
AND
(continued)
Maanshan Unit | and 2 3.3-2 Rev.0



RTS Instrumentation

33.1
ACTIONS (continued)
CONDITION REQUIRED ACTION COMPLETION
TIME
D. (continued) = |--mmmmmemmmeeeee- NOTE---------mmmmmmmeee-
Only required to be performed when the
Power Range Neutron Flux input to
QPTR is mmoperable.
D.2.2 Perform SR 3.2.4.2. Once per 12
hours
OR
D.3 Be in MODE 3. 12 hours
E. Onechannel @~ [-—=--eemmmmmemmv NOTE------=== e
moperable. The inoperable channel may be
bypassed tor up to 4 hours for
surveillance testing of other channels.
E.1 Place channel in trip. 6 hours
OR
E.2 Bein MODE 3. 12 hours
F.  THERMAL POWER |F.1 Reduce THERMAL POWER to < |2 hours
> P-6 and < P-10, one P-6.
Intermediate Range
Neutron Flux channel |OR
moperable.
F.2 Increase THERMAL POWER to |2 hours
> P-10.
(continued)
Maanshan Unit 1 and 2 3.3-3 Rev.0



RTS Instrumentation

331
ACTIONS (continued)
CONDITION REQUIRED ACTION COMPLETION
TIME
THERMAL POWER |G.1 Suspend operations involving Immediately
> P-6 and < P-10, two positive reactivity additions.
Intermediate Range
Neutron Flux AND
channels inoperable.
G2  Reduce THERMAL POWER to << |2 hours
P-6.
THERMAL POWER |H.1 Restore channel(s) to Prior to
< P-6, one or two OPERABLE status. increasing
Intermediate Range THERMAL
Neutron Flux POWER to >
channels inoperable. P-6
One Source Range [.1  Suspend operations involving Immediately
Neutron Flux channel positive reactivity additions.
inoperable.
Two Source Range  |J.1  Open RIBs. Immediately
Neutron Flux
channels inoperable.
One Source Range K.1 Restore channel to OPERABLE |48 hours
Neutron Flux channel status.
inoperable.
OR
K.2 Open RIBs. 49 hours
(continued)
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RTS Instrumentation

33.1
ACTIONS (continued)
CONDITION REQUIRED ACTION COMPLETION
TIME
L.  Required Source L.1 Suspend operations involving Immediately
Range Neutron Flux positive reactivity additions.
channels inoperable.
AND
[..2 Close unborated water source 1 hour
isolation valves.
AND
[.3 Perform SR 3.1.1.1. 1 hour
AND
Once per 12

hours thereafter

M.  One channel
moperable.

The inoperable channel may be
bypassed tor up to 4 hours for

surveillance testing of other channels.

M.1 Place channel in trip.

OR

6 hours

M.2 Reduce THERMAL POWER to < |12 hours

P-7.

Maanshan Unit 1 and 2
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RTS Instrumentation

331
ACTIONS (continued)
CONDITION REQUIRED ACTION COMPLETION
TIME
N.  One Reactor Coolant NOTE --
Flow - Low (Single | The inoperable channel may be
Loop) channel bypassed for up to 4 hours for
inoperable. surveillance testing of other channels.
N.1 Place channel in trip. 6 hours
OR
N.2 Reduce THERMAIL POWER to < |10 hours
P-8.
0.  One Turbine Trip NOTE -
channel moperable. | The inoperable channel may be
bypassed for up to 4 hours for
surveillance testing of other channels.
O.1 Place channel in trip. 6 hours
OR
0.2 Reduce THERMAIL POWER to < |10 hours
P-8.
(continued)

Maanshan Unit 1 and 2
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RTS Instrumentation

33.1
ACTIONS (continued)
CONDITION REQUIRED ACTION COMPLETION
TIME
P. One train inoperable. |-----------mmmmmmnue NOTE--------==-=meme-
One train may be bypassed for up to 4
hours for surveillance testing provided
the other train 1s OPERABLE.
P.1 Restore train to OPERABLE
status. 6 hours
OR
P2 Bein MODE 3. 12 hours
Q. OneRTBtrain |-——mmmemmmmmmeee NOTE------==--meeee-
moperable. 1. One train may be bypassed for up
to 2 hours for surveillance testing,
provided the other train is
OPERABLE.
2. One RTB may be bypassed for up
to 2 hours for maintenance on
undervoltage or shunt trip
mechanisms, provided the other
train 1s OPERABLE.
Q.1 Restore train to OPERABLE 1 hour
status.
OR
Q.2 Bein MODE 3. 7 hours
(continued)
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RTS Instrumentation

331
ACTIONS (continued)
CONDITION REQUIRED ACTION COMPLETION
TIME
R.  One or more channels |[R.1 Verify interlock is in required 1 hour
inoperable. state for existing unit conditions.
OR
R.2 Bein MODE 3. 7 hours
S.  One or more channels |S.1  Verity interlock is in required 1 hour
inoperable. state for existing unit conditions.
OR
S.2  Bem MODE 2. 7 hours
T.  One trip mechanism |T.1 Restore inoperable trip 48 hours
inoperable for one mechanism to OPERABLE
RTB. status.
OR
54 hours
T.2.1 Be in MODE 3.
AND
55 hours
T.2.2 Open RTB.
U.  Two RTS trains U.1 Enter LCO 3.0.3. Immediately
inoperable.
TSC-283

Maanshan Unit 1 and 2
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RTS Instrumentation
3.3.1

SURVEILLANCE REQUIREMENTS

SURVEILLANCE FREQUENCY

SR33.1.1 Perform CHANNEL CHECK. 12 hours

SR 33.1.2

1. Adjust NIS channel if absolute difference i1s > 2%.
2. Not required to be performed until 12 hours after
THERMAL POWER is = 15% RTP.

Compare results of calorimetric heat balance 24 hours
calculation to Nuclear Instrumentation System
(NIS) channel output.

SR 3.3.13

1. Adjust NIS channel if absolute difference 1s = 3%.
2. Not required to be performed until 24 hours after
THERMAL POWER 1s = 15% RTP.

Compare results of the incore detector 31 effective full
measurements to NIS AFD. power days (EFPD)

(continued)
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RTS Instrumentation

331
SURVEILLANCE REQUIREMENTS (continued)
SURVEILLANCE FREQUENCY
SR33.14
------------------------- NOTE
This Surveillance must be performed on the
reactor trip bypass breaker prior to placing the
bypass breaker in service.
31 dayson a
Perform TADOT. STAGGERED
TEST BASIS
SR3.3.1.5 Perform ACTUATION LOGIC TEST. 31 dayson a
STAGGERED
TEST BASIS
SR 3.3.1.6
------------------------- NOTE
Not required to be performed until 24 hours after
THERMAL POWER is 2> 50% RTP.
Calibrate excore channels to agree with incore 92 EFPD
detector measurements.
SR 3.3.1.7
------------------------- NOTE
Not required to be performed for source range
instrumentation prior to entering  MODE 3
from MODE 2 until 4 hours after entry into
MODE 3.
Perform COT. 92 days
(continued)
Maanshan Unit | and 2 3.3-10 Rev.0



RTS Instrumentation

33.1
SURVEILLANCE REQUIREMENTS (continued)
SURVEILLANCE FREQUENCY
SR33.1.8
NOTE----=-==nmmmmmmmmmmemeeeem
This Surveillance shall include verification that
interlocks P-6 and P-10 are in their required state
for existing unit conditions.
———————— NOTE--------
Perform COT. Only required when

not performed
within previous 92
days

Prior to reactor
startup

AND

Four hours after
reducing power
below

P-10 for power and
intermediate
instrumentation

AND

Four hours after
reducing power
below P-6 for
source range
mstrumentation

AND

Every 92 days
thereafter

Maanshan Unit 1 and 2 3.3-11

(continued)
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RTS Instrumentation

33.1
SURVEILLANCE REQUIREMENTS (continued)
SURVEILLANCE FREQUENCY

SR3.3.19

------------------------- NOTE

Verification of setpoint 1s not required.

Perform TADOT. 92 days
SR3.3.1.10

------------------------- NOTE

This Surveillance shall include verification that

the time constants are adjusted to the prescribed

values where applicable.

Perform CHANNEL CALIBRATION. 18 months
SR3.3.1.11

------------------------- NOTE

Neutron detectors are excluded from CHANNEL

CALIBRATION.

Perform CHANNEL CALIBRATION. 18 months
SR3.3.1.12 (deleted) (deleted)
SR 3.3.1.13 Perform COT. 18 months
SR33.1.14 e NOTE

Verification of setpoint 1s not required.

Perform TADOT. 18 months

(continued)

(TSC-MS1/2-295-1)
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RTS Instrumentation

33.1
SURVEILLANCE REQUIREMENTS (continued)
SURVEILLANCE FREQUENCY
SR33L1is e NOTE--------
SN[ 1) S — Only required when
Verification of setpoint 1s not required. not performed
------------------------------- within previous 31
days
Prior to reactor
Pertorm TADOT. startup
SR 33.1.16

Neutron detectors are excluded from response
time testing.

Verify RTS RESPONSE TIME 1s within limits.

18 months on a
STAGGERED
TEST BASIS

Maanshan Unit 1 and 2 3.3-13

Rev.0



RTS Instrumentation

3.3.1
Table 3.3.1-1 (page 1 of 7)
Reactor Trip System Instrumentation
APPLICABLE
MODES OR
REQUIRED SURVEILLANCE ALLOWABLE TRIP
FUNCTION OTHER CONDITIONS
SPECIFIED CHANNELS REQUIREMENTS VALUE SETPOINT
CONDITIONS
1. Manual Reactor 1,2 2 B SR 331.14 NA NA
Trip
3@ 4@ 5@ 2 ¢ SR33.1.14 NA NA
2. Power Range
Neutron Flux
a. High 1.2 4 D SR33.1.1 <111.2% < 109%
SR331.2 RTP RTP
SR 3317
SR 33.1.11
SR 33.1.16
b. Low 1® 2 4 E SR33.1.1 <£27.2% <759
SR3318 RTP RTP
SR 33.1.11
SR 33.1.16
3. Power Range
Neutron Flux
Rate
a. High Positive 1,2 4 E SR 33.1.7 <53% < 5%
Rate SR 33.1.11 RTP with time RTP
constant with time
> 2 sec constant
> 12 sec
b. High Negative 1,2 4 E SR33.1.7 < 0% < 35%
Rate SR33.1.11 RTP with time ~ RTP with
constant time constant
22 sec > 2 sec
4. Intermediate 1® 2@ 2 F.G SR33.1.1 <30% < 25%
Range Neutron SR33.18 RTP RTP
Flux SR 33.1.11
2 2 H SR33.1.1 <30% <25%
SR 3318 RTP RTP
SR 331.11
(continued)

(a) With Reactor Trip Breakers (RTBs) closed and Rod Control System capable of rod withdrawal.
(by Below the P-10 (Power Range Neutron Flux) interlocks.

{c) Above the P-6 (Intermediate Range Neutron Flux) interlocks.

{d) Below the P-6 (Intermediate Range Neutron Flux) interlocks.

Maanshan Unit 1 and 2 3.3-14 Rev.0



RTS Instrumentation

3.3.1
Table 3.3.1-1 (page 2 of 7)
Reactor Trip System Instrumentation
APPLICABLE
MODES OR
REQUIRED SURVEILLANCE ALLOWABLE TRIF
FUNCTION OTHER CHANNELS CONDITIONS REQUIREMENTS VALUE SETPOINT
SPECIFIED
CONDITIONS
5. Source Range 2@ 2 1J SR33.1.1 <1.4ES <1.0ES
Neutron Flux SR33.18 cps cps
SR33.1.11
SR33.1.16
3® 4@ 5® 2 LK SR3.3.1.1 <1.4ES <1.0ES
SR3.31.7 cps cps
SR 3.3.1.11
SR33.1.16
3® 4@ 5© 1 L SR3.3.1.1 N/A N/A
SR33.1.11
6. Overtemperature 1,2 3 E SR3.3.1.1 Refer to Note 1 Refer to Note
AT SR331.3 (Page 3.3-19) 1 (Page
SR33.1.6 33-19)
SR 3317
SR 3.3.1.10
SR 3.3.1.16
7. Overpower AT 1,2 3 E SR331.1 Refer to Note 2 Refer to Note
SR 3.3.1.7 (Page 3.3-20) 2 (Page
SR 3.3.1.10 33-20)
SR33.1.16
8. Pressurizer Pressure
a. Low 1% 3 M SR3.3.1.1 213597 kg/lem® 2 136.75
SR3.3.1.7 (1934 psig) kgfem®
SR 3.3.1.10 (1945 psig)
SR33.1.16
b. High 1,2 3 E SR3.3.1.1 <168 48kglem® < 167.78
SR33.1.7 (2396 psig) kg/em?2
SR33.1.10 (2385 psig)
SR 3.3.1.16
{continued)

(a) With RTBs closed and Rod Control System capable of rod withdrawal.

(d) Below the P-6 (Intermediate Range Neutron Flux) interlocks.

(e) With the RTBs open. In this condition, source range Function does not provide reactor trip but does provide indication.
(f) Above the P-7 (Low Power Reactor Trips Block) interlock.

(TSC-MS1/2-295-1)
Maanshan Unit 1 and 2 3.3-15 Amendment 5



RTS Instrumentation

33.1
Table 3.3.1-1 (page 3 of 7)
Reactor Trip System Instrumentation
APPLICABLE
MODES OR
REQUIRED SURVEILLANCE ALLOWABLE  TRIP
FUNCTION OTHER CHANNELS CONDITIONS REQUIREMENTS VALUE SETPOINT
SPECIFIED
CONDITIONS
9. Pressurizer Water 1@ 3 M SR331.1 <93.8% <92%
Level - High SR33.1.7
SR33.1.10
10. Reactor Coolant
Flow - Low
a. Single Loop 1@ 3 per loop N SR33.1.1 >89.2% > 90%
SR33.1.7
SR33.1.10
SR 33.1.16
b. Two Loops & 3 per loop M SR33.1.1 > R89.729% > 00%
SR33.1.7
SR33.1.10
SR 33.1.16
11. Undervoltage RCPs 19 2 per bus M SR33.1.9 >68% ofrated > 76% of
SR33.1.10 motor voltage  rated motor
SR33.1.16 voltage
12. Underfrequency 1@ 2 per bus M SR 33.19 >574Hz 2575Hz
RCPs SR33.1.10
SR33.1.16
13. Steam Generator 1,2 4 per SG E SR33.1.1 >15.3% >17.0%
(S8G) Water Level SR33.1.7
-Low Low SR 33.1.10
SR33.1.16
14. Steam Line 1,2,300 3 per E SR33.1.1 39.58 41.13
Pressure — Low steam line SR33.1.7 kg/em® kg/em®
SR 3.3.1.10 (563 psig) (585 psig)
SR 33.1.16
{continued)

() Above the P-7 (Low Power Reactor Trips Block) interlock.
{g) Above the P-8 (Power Range Neutron Flux) interlock.
(hy Above the P-7 (Low Power Reactor Trips Block) interlock and below the P-8 (Power Range Neutron Flux) interlock.

(1) Above the p-11 (Pressurizer Pressure) interlock.

{j) Time constant used in the lead/lag controller are t; = 50 seconds and t; < 5 seconds.

Maanshan Unit 1 and 2
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RTS Instrumentation

3.3.1
Table 3.3.1-1 (page 4 of 7)
Reactor Trip System Instrumentation
APPLICABLE
MODES OR
REQUIRED SURVEILLANCE ALLOWABLE  TRIP
FUNCTION OTHER — cpanngLs “ONPIIONS  REQUIREMENTS — VALUE  SETPOINT
SPECIFIED
CONDITIONS
15. Turbine Trip
a. Low Fluid Gil 1@ 3 0 SR3.3.1.7 >3516 >42.19
Pressure SR3.3.1.10 kg/om® kgfem’
(500 psig) (600 psig)
b. Turbine Stop 1@ 4 0 SR33.1.15 NA NA
Valve Closure
16. Safety Injection 1,2 2 trains P SR 3.3.1.14 NA NA
(ST) Input from
Engincered Safety
Feature Actuation
System (ESFAS)
17. Reactor Trip
System Interlocks
a. Intermediate 2@ 2 R SR3.3.1.11 > 6E-11 > 1E-10
Range Neutron SR3.3.1.13 amp amp
Flux, P-6
b. Low Power 1 1 per train S SR331.11 NA NA
Reactor Trips SR331.13
Block, P-7
¢. Power Range 4 S SR33.1.11 <32%RTP  <30%RTP
Neutron Flux, P-8 SR3.3.1.13
d. Power Range 1,2 4 R SR33.1.11 >80%RTP =10%RTP
Neutron Flux, P-10 SR3.3.1.13 and < 12.0%
RTP
e. Turbine Impulse
Pressure, P-13 1 2 S SR331.1 < 12.0% < 10% turbine
SR 3.3.1.10 turbine impulse
SR 33.1.13 impulse pressure
pressure equivalent
equivalent
(continued)

(d) Below the P-6 (Intermediate Range Neutron Flux) interlocks.
(g) Above the P-8 (Power Range Neutron Flux) interlock.

Maanshan Unit 1 and 2 3.3-17
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RTS Instrumentation

3.3.1
Table 3.3.1-1 (page 5 of 7)
Reactor Trip System Instrumentation
APPLICABLE
MODES OR
REQUIRED SURVEILLANCE ALLOWABLE  TRIP
FUNCTION OTHER CHANNELS CONDITIONS REQUIREMENTS VALUE SETPOINT
SPECIFIED
CONDITIONS
18. Reactor Trip 1.2 2 trains Q SR33.14 NA NA
Breaker™
3@ 4@ 5@ 2 trains C SR3.3.1.4 NA NA
19. Reactor Trip 1,2 1 each T SR33.1.4 NA NA
Breaker per RTB
Undervoltage and
Shunt Trip 3@ 4@ 5@ 1 each C SR3.3.1.4 NA NA
Mechamsms per RTB
20. Automatic Trip 1,2 2 trains P SR33.1.5 NA NA
Logic
3@ 4@ 5@ 2 trains C SR33.15 NA NA
21. Automatic Seismic 1.2 30 E SR 3.3.1.13 Aux. Bldg Aux. Bldg
Trip Svstem SR33.1.10 EL 74 ft EL 74 ft
Horiz/Verti  Horiz./Verti

<0.250/ <0.26g 0.20/021g

Aux. Bldg Aux. Bldg
El 126 ft El 126 fi
Horiz./Verti Horiz./Verti
<£0.30g/ <0.29g 0.250g /

0.24g

{a) With RTBs closed and Rod Control System capable of rod withdrawal.
(k) Including any reactor trip bypass breakers that are racked in and closed for bypassing an RTB.
(1) Referto BASE 3.3.1 (page B3.3-35a) item 21 Automatic Seismic Trip System section.

TSC-255/295-1

Maanshan Unit 1 and 2 3.3-18 Amendment 5




RTS Instrumentation
3.3.1

Table 3.3.1-1 (page 6 of 7)
Reactor Trip System Instrumentation

Note 1:  Overtemperature AT

The Overtemperature AT Function Allowable Value shall not exceed the following
Trip Setpoint by more than 3.1% of AT span.

brns, 1 )SATO{KI—KA”T“S){T( ! )—T'}KﬂP—P')—ﬁ(Af)}
1+7.8

Al %+QS 1+7,8 1+7.8 p

Where: AT is measured RCS AT, °F
ATo is the indicated AT at RTP, °F

S is the Laplace transform operator, sec™

T is the measured RCS average temperature, 'F
T'is the nominal Ty, at RTP, < 587.8°F (308.8°C)

P is the measured pressurizer pressure, psig
P'is the nominal RCS operating pressure, < 2235 psig (157.14kg/cm?)

K, <1.378 K, =>0.0227/F K;=0.0016/psi
7125 sec T 253 sec 7 3% 3 sec
74233 sec 75< 10 sec T <3 sec

f(AD)=-220{25%+(q,—¢,)}  when q, —q, <—25% RIP
S (A =0% when -25%RTP < qi-qp, = 8.0%RTP
fiAD=+192{(q, —q,)-8.0% } when  qrqp> 8.0%RTP

Where q; and q, are percent RTP in the upper and lower halves of the
core, respectively, and q;+ q, 1s the total THERMAIL POWER in
percent RTP.

TSC-253/268/281/284
Maanshan Unit 1 and 2 3.3-19 Amendment 3




RTS Instrumentation
33.1

Table 3.3.1-1 (page 7 of 7)
Reactor Trip System Instrumentation

Note 2:  Overpower AT

The Overpower AT Function Allowable Value shall not exceed the following Trip
Setpoint by more than 2.8% of AT span.

1+flS 1
I+785 1+718

7,5

1 1
AT _ |
1+T7S)(1+TES)T &e {T(HQS) T} émﬁ}}

)gmg{ {[{4—[(5(

Where: AT is measured RCS AT, °F
AT, is the indicated AT at RTP, °F
S is the Laplace transform operator, sec™

T is the measured RCS average temperature, 'I¥
T'is the nominal T,y at RTP, < 587.8°F (308.8°C)

K, <1.092 3
Ks5>0.02/°F for increasing Ty,
K 0°F for decreasing T,
K¢ 0.0026/°F when T > T"

K0/ F when T <T"
7125 sec 7253 sec 7353 sec
Ts<3 sec T725sec

[, (AI)=0% RTP for all Al

TSC-253/268/281/284
Maanshan Unit 1 and 2 3.3-20 Amendment 3



3.3 INSTRUMENTATION

ESFAS Instrumentation

332

3.3.2  Engineered Safety Feature Actuation System (ESFAS) Instrumentation

LCO 332 The ESFAS instrumentation for each Function in Table 3.3.2-1 shall
be OPERABLE.

APPLICABILITY:  According to Table 3.3.2-1.

ACTIONS

CONDITION REQUIRED ACTION COMPLETION
TIME
A.  One or more A.1 Enter the Condition referenced in [Immediately
Functions with one or Table 3.3.2-1 for the channel(s) or
more required train(s).
channels or trains
moperable.
B.  One channel or train |B.1 Restore channel or train to 48 hours
inoperable. OPERABLE status.
OR
B.2.1 Be in MODE 3. 34 hours
AND
B.2.2 Be in MODE 3. 84 hours
(continued)
Maanshan Unit 1 and 2 3.3-21 Rev.0



ESFAS Instrumentation

332
ACTIONS (continued)
CONDITION REQUIRED ACTION COMPLETION
TIME
C.  One train inoperable. |C.1 NOTE---------mmmem-
One train may be bypassed for up
to 4 hours for surveillance testing
provided the other train 1s
OPERABLE.
Restore train to OPERABLE 6 hours
status.
OR
C.2.1 Be in MODE 3. 12 hours
AND
C.2.2 Be in MODE 5. 42 hours
D.  One channel D.1 NOTE-==mmmmmmmmee -
inoperable. The inoperable channel may be
bypassed tor up to 4 hours for
surveillance testing of other
channels.
Place channel in trip. 6 hours
OR
D.2.1Be in MODE 3. 12 hours
AND
D.2.2 Be in MODE 4. 18 hours
(continued)
Maanshan Unit 1 and 2 3.3-22 Rev.0



ESFAS Instrumentation

332
ACTIONS (continued)
CONDITION REQUIRED ACTION COMPLETION
TIME
E.  One Containment E.l e NOTE-----------—----
Pressure channel One additional channel may be
inoperable. bypassed for up to 4 hours for
surveillance testing.
Place channel in bypass. 6 hours
OR
E.2.1 Be in MODE 3. 12 hours
AND
E.2.2 Be in MODE 4. 18 hours
F.  One channel or train |F.1 Restore channel or train to 48 hours
inoperable. OPERABLE status.
OR
F.2.1 Be in MODE 3. 54 hours
AND
F.2.2 Be in MODE 4. 60 hours
(continued)

Maanshan Unit 1 and 2
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ESFAS Instrumentation

332
ACTIONS (continued)
CONDITION REQUIRED ACTION COMPLETION
TIME
(. One train inoperable. [G.1 NOTE---------mmmem-
One train may be bypassed for up
to 4 hours for surveillance testing
provided the other train 1s
OPERABLE.
Restore train to OPERABLE 6 hours
status.
OR
(G.2.1 Be in MODE 3. 12 hours
AND
(G.2.2 Be in MODE 4. 18 hours
H.  One train inoperable. |[H.1 NOTE----------=-----
One train may be bypassed for up
to 4 hours for surveillance testing
provided the other train 1s
OPERABLE.
Restore train to OPERABLE 6 hours
status.
OR
H.2 Bein MODE 3. 12 hours
(continued)
Maanshan Unit 1 and 2 3.3-24 Rev.0



ESFAS Instrumentation

332
ACTIONS (continued)
CONDITION REQUIRED ACTION COMPLETION
TIME
I One channel [L1 e NOTE-----------—----
inoperable. The inoperable channel may be
bypassed for up to 4 hours for
surveillance testing of other
channels.
Place channel in trip. 6 hours
OR
[2 Bein MODE 3. 12 hours
J. One Main Feedwater |J.1  Restore channel to OPERABLE |48 hours
Pumps trip channel status.
inoperable.
OR
J2 Bein MODE 3. 54 hours
K.  One channel | G R e NOTE----------------
moperable. One additional channel may be
bypassed for up to 4 hours for
surveillance testing.
Place channel in bypass. 6 hours
OR
(continued)
Maanshan Unit 1 and 2 3.3-25 Rev.0



ESFAS Instrumentation

332
ACTIONS (continued)
CONDITION REQUIRED ACTION COM;IE/?E ION
K. (continued) K.2.1 Be in MODE 3. 12 hours
AND
K.2.2Be in MODE 5. 42 hours
[..  One or more channels [[..1 Venify interlock is in required 1 hour
inoperable. state for existing unit condition.
OR
L.2.1 Be in MODE 3. 7 hours
AND
L.2.2 Be in MODE 4. 13 hours
TSC-283

Maanshan Unit 1 and 2 3.3-26 Amendment 3



ESFAS Instrumentation

332
SURVEILLANCE REQUIREMENTS
------------------- g [ B
Refer to Table 3.3.2-1 to determine which SRs apply for each ESFAS Function.
SURVEILLANCE FREQUENCY
SR33.2.1 Perform CHANNEL CHECK. 12 hours
SR 3322  Perform ACTUATION LOGIC TEST. 31 dayson a
STAGGERED
TEST BASIS
SR3323
NOTE--------ommmmmmme e
The continuity check may be excluded.
Pertform ACTUATION LOGIC TEST. 18 months
SR3324  Perform MASTER RELAY TEST. 31 days on a
STAGGERED
TEST BASIS
SR3325 Perform COT. 92 days
SR3326  Pertform SLAVE RELAY TEST. 18 months
SR3.3.27
NOTE------==nmmmmmmmmmmeeee-
Verification of relay setpoints not required
Pertorm TADOT. 92 days
(continued)
Maanshan Unit 1 and 2 3.3-27 Rev.0



ESFAS Instrumentation

332
ACTIONS (continued)
SURVEILLANCE FREQUENCY

SR3328

------------------------- NOTE

Verification of setpoint not required for manual

initiation functions.

Perform TADOT. 18 months
SR 3329

------------------------- NOTE

This Surveillance shall include verification that

the time constants are adjusted to the prescribed

values.

Perform CHANNEL CALIBRATION. 18 months
SR 33210

------------------------- NOTE

Not required to be performed for the turbine

driven AFW pump until 24 hours after SG

pressure is = 1000 psig.

18 months on a

Verity ESFAS RESPONSE TIMES are within STAGGERED

limit. TEST BASIS
SR 3.3.2.11

------------------------- NOTE

Verification of setpoint not required.

Once per reactor
Perform TADOT. trip breaker cycle
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ESFAS Instrumentation

3.3.2
Table 3.3.2-1 (page 1 of 5)
Engineered Safety Feature Actuation System Instrumentation
APPLICABLE
MODES OR
OTHER
SPECIFIED ~ REQUIRED SURVEILLANCE ALLOWABLE  TRIF
FUNCTION CONDITIONS CHANNELS CONDITIONS REQUIREMENTS VALUE SETPOINT
1. Safety Injection
a. Manual Initiation 1,234 2 B SR3328 NA NA
b. Automatic 1,234 2 trains C SR3322 NA NA
Actuation Logic SR3324
and Actuation SR 3326
Relays
¢. Containment 1,2,3 3 D SR332.1 20274 kglem®  <0.218
Pressure - SR3325 (3.9 psig) kg/fom?
High1 SR3329 (3.1 psig)
SR332.10
d. Pressurizer 1.23® 3 D SR 3321 >128.94kglem®  >129.72
Pressure - Low SR 3325 (1834 psig) kg/fom?
SR3.329 (1845 psig)
SR 3.3.2.10
2. Containment Spray
a. Mamual Initiation 1,2,3.4 2 per B SR3328 NA NA
train, 2
trains
b. Automatic 1,2,3.4 2 trains C SR 3322 NA NA
Actuation Logic SR3324
and Actuation SR 3326
Relays
¢. Containment
Pressure
High - 3 1,2,3 4 E SR3.32.1 < 1.33 kg/en?® <1.27
SR 33125 (18.9 psig) kg/cm®
SR3329 (18.1 psig)
SR 3.3.2.10
3. Containment
Isolation
a. Phase A Tsolation
(continued)

(a) Above the P-11 (Pressurizer Pressure) interlock.

(b) Time constants used in the lead/lag controller are t; =50 seconds and to =3 seconds.
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ESFAS Instrumentation

332
Table 3.3.2-1 (page 2 of 5)
Engineered Safety Feature Actuation System Instrumentation
APPLICABLE
MODES OR
OTHER
SPECIFIED  REQUIRED SURVEILLANCE ALLOWABLE  TRIP
FUNCTION CONDITIONS CHANNELS CONDITIONS REQUIREMENTS VALUE SETPOINT
3. Containment
Isolation
(continued)
(1)Manual 1,234 2 B SR3328 NA NA
Initiation
(2)Automatic 1,234 2 trains C SR3322 NA NA
Actuation Logic SR33.2.4
and Actuation SR332.0
Relays
(3)Safety Injection Refer to Function 1 (Safety Injection) for all initiation functions and
requirements.
b. Phase B Isolation
(1)Manual 1.2.3.4 2 per B SR33.28 NA NA
Initiation train, 2
trains
(2)Automatic 1,234 2 trains C SR3322 NA NA
Actuation Logic SR33.2.4
and Actuation SR3326
Relays
(3)Containment
Pressure
High - 3 1,2,3 4 E SR 33.2.1 <1.33 kg/enr’ <1.27
SR33.25 (18.9 psig) kg/em®
SR3329 (18.1 psig)
SR332.10
4. Steam Line
Isolation
a. Manual Initiation 1,29.39 2 F SR3.328 NA NA
b. Automatic 1,2493@ 2 trains G SR3.3.2.2 NA NA
Actuation Logic SR3324
and Actuation SR332.0
Relays
{continued)

{c) Except when all MSIVs are closed and de-activated.
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ESFAS Instrumentation
332

Table 3.3.2-1 (page 3 of 5)
Engineered Safety Feature Actuation System Instrumentation

APPLICABLE
MODES OR
REQUIRED SURVEILLANCE ALLOWABLE
FUNCTION OTHER — cqpannpLs CONPITIONS ppoUIREMENTS  vaLUE — TRIP SETPOINT
SPECIFIED
CONDITIONS
4. Steam Line
Isolation
(continued)
¢. Containment 1,29, 3@ 3 SR3.32.1 <0.977 kg/em® < 0.921 kgfom?
Pressure High - 2 SR3.3.25 (13.9 psig) (13.1 psig)
SR332¢9
SR 3.3.2.10
d. Steam Line
Pressure
(1)Low 1,20 3@X0 3 per SR3.3.2.1 23958 ke/emn® = 41.13 keg/em®
steam SR 33125 (563 psig) ™ (585 psig)®
Line SR3329
SR 3.3.2.10
(2)Negative Rate - e 3 per SR33.2.5 < 7.84kg/om® < 7.03 kgfom®
High steam SR 3329 (111.5 psifsec)® (100 psifsec) ©
Line SR332.10
5. Turbine Trip and
Feedwater Isolation
a. Automatic 1,2® 2 trains SR3322 NA NA
Actuation Logic SR3324
and Actuation SR33256
Relays
b. SG Water Level - 1,20 3 per SG SR332.1 <79.8% <78.0%
High High (P-14) SR332.5
SR3329
SR3.3.2.10
¢. Steam Line 1,2@ 3 per SR332.1 >30.58 kg/em® 2 41.13 kg/om®
Pressure - Low stearn Line SR 33125 (563 psi)™ (585 psihy®
SR3329
SR 3.3.2.10
{continued)

(a) Above the P-11 (Pressurizer Pressure) interlock.

(b) Time constants used in the lead/lag controller are t; > 50 seconds and t, < 5 seconds.

(¢) Except when all MSIVs are closed and de-activated.

(d) Below the P-11 (Pressurizer Pressure) interlock.

(e) Time constant utilized in the rate/lag controller is < 50 seconds.

(f) Except when all MFIVs, MFRVs, and associated bypass valves are closed and de-activated or isolated by a closed

manual valve.
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Table 3.3.2-1 (page 4 of 5)
Engineered Safety Feature Actuation System Instrumentation

ESFAS Instrumentation
332

APPLICABLE
MODES OR
FUNCTION OTHER
SPECIFIED
CONDITIONS

REQUIRED

CONDITIONS

CHANNELS

SURVEILLANCE ALLOWABLE  TRIP
REQUIREMENTS  VALUE SETPOINT

5. Turbine Trip and
Feedwater Isolation
(continued)

d. Safety Injection  Refer to Function 1 (Safety Injection) for all initiation functions and

requirements.
6. Auxiliary
Feedwater
a. Automatic 1,2.3 2 trains G SR3322 NA NA
Actuation Logic SR3324
and Actuation SR332.0
Relays (Solid State
Protection System)
b. Automatic 1,23 2 trains G SR3323 NA NA
Actuation Logic
and Actuation
Relays (Balance of
Plant ESFAS)
¢. SG Water Level - 1,23 4 per 8G D SR332.1 >153% >17%
Low Low SR3325
SR3329
SR332.10
d. Safety Injection Refer to Function 1 {Safety Imection) for all imtiation functions and
requirements.
e. Loss of Offsite 1,2.3 4 per bus F SR332.7 >3640 V >3675V
Power : SR3329 and
SR 3.3.2.10 <3710 V
4.16 KV Bus
Undervotage
and EDG
Breaker Closure
f. Trip of all Main 1,2 4 I SR 3328 NA NA 5
Feedwater Pumps SR 3329
and Startup SR 33210
Feedwater Pump
(contimued)
(TSC-MS1/2-299-1)
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ESFAS Instrumentation
332

Table 3.3.2-1 (page 5 of 5)
Engineered Safety Feature Actuation System Instrumentation

APPLICABLE
MODES OR
REQUIRED SURVEILLANCE ALLOWABLE TRIP
FUNCTION OTHER CHANNELS CONDITIONS REQUIREMENTS VALUE SETPOINT
SPECIFIED
CONDITIONS
7. Automatic
Switchover to
Containment Sump
a. Automatic 1,2,3.4 2 trains SR 3322 NA NA
Actuation Logic SR 3324
and Actuation SR 33206
Relays
b. Refueling Water 1,2,3.4 4 SR 3321 >3440M >3478 M
Storage Tank SR 3325 , 7 El PR E
(RWST) Level - SR 3329 (112°-10% HEle Q14 -15 )
Low Low SR 33.2.10 v lev
Coincident with Refer to Function 1 (Safety Injection) for all imitiation functions and requirements.
Safety Injection
8. ESFAS Interlocks
a. Reactor Trip, P-4 1,23 1 per SR 33211 NA NA
train, 2
traing
b. Pressurizer 1,23 3 SR3321 < 13787 kglem® < 137.10
Pressure, P-11 SR 33125 (1961 psig) kg/em?
SR3329 and (1950 psig)

> 136.33 ke/enr’
(1939 psig)

Maanshan Unit 1 and 2

3.3-33

Rev.0



PAM Instrumentation
333

3.3 INSTRUMENTATION
333 Post Accident Monitoring (PAM) Instrumentation

LCO333 The PAM instrumentation for each Function in Table 3.3.3-1 shall be
OPERABLE.

APPLICABILITY: MODES, 2, and 3.

ACTIONS

1. LCO3.04 isnot applicable.

2. Separate Condition entry 1s allowed for each Function.

CONDITION REQUIRED ACTION COMPLETION
TIME
A.  One or more A.1 Restore required channel to 30 days
Functions with one of OPERABLE status.
two required channels
inoperable.

B. Required Action and |B.l1 Initiate action in accordance with |Immediately
associated Specification 16.6.9.3
Completion Time of
Condition A not met.

C.  One or more C.1 Restore one channel to 7 days
Functions with one of OPERABLE status.
one or two of two
required channels
inoperable.

(continued)

TSC-276
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PAM Instrumentation

333
ACTIONS (continued)
CONDITION REQUIRED ACTION COMPLETION
TIME
(deleted) (deleted) (deleted)

D. Required Action and |D.1 Enter the Condition referenced in [Immediately
associated Table 3.3.3-1 for the channel.
Completion Time of
Condition C not met.

E.  Asrequired by E.1 Bein MODE 3. 6 hours
Required Action D.1
and referenced in AND

Table 3.3.3-1.
E.2 Bein MODE 4. 12 hours
F.  Asrequired by F.1 Initiate action in accordance with |Immediately
Required Action D.1 Specification 16.6.9.3
and referenced in
Table 3.3.3-1.
TSC-276
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PAM Instrumentation

333
SURVEILLANCE REQUIREMENTS
------------------------------ NOTE ---e-
SR 3.3.3.1 and SR 3.3.3.2 apply to each PAM instrumentation Function in Table
3.3.3-1.
SURVEILLANCE FREQUENCY

SR3.33.1 Perform CHANNEL CHECK for each required (31 days
instrumentation channel that is normally
energized.

SR 3332

Neutron detectors are excluded from CHANNEL
CALIBRATION.

Perform CHANNEL CALIBRATION. 18 months
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PAM Instrumentation

333
Table 3.3.3-1 (page 1 of 1)
Post Accident Monitoring Instrumentation
CONDITION
REFERENCED
REQUIRED
FUNCTION CHANNELS FROM
REQUIRED
ACTION D.1
1. Power Range Neutron Flux 2 E
2. Source Range Neutron Flux 2 E
3. Reactor Coolant. System (RCS) Hot Leg 1 per loop B
Temperature (wide range)
4. RCS Cold Leg Temperature (wide range) 1 per loop E
5. RCS Pressure (Wide Range) 2 E
6. Reactor Vessel Water Level 2 F
7. Containment Sump Water Level 2 E
8. Containment Pressure (Wide Range) 2 E
9. Containment Isolation Valve Position 2 per penet{:ﬁ?n E
flow path
10. Containment Area Radiation (High Range) 2 F
11. Pressurizer Level 2 E
12. Steam Generator Water Level (Wide Range) I per steam E
generator
13. Condensate Storage Tank Level 2 E
14. Core Exit Temperature - Quadrant [1] 2© E
15. Core Exit Temperature - Quadrant |2] 2© E
16. Core Exit Temperature - Quadrant [3] 2@ E
17. Core Exit Temperature - Quadrant [4] 2@ E
18. Auxiliary Feedwater Flow 2 (1/Loop) E
19. Steam Line Pressure 2 per steam E
generator
2 t
20. Steam Generator Water Level (Narrow Range) pet steam E
generator
21. Refueling Water Storage Tank Water Level 2 E
22.Boric Acid Tank Level 2 F
23.Pressurizer PORV Position Indicator 1/valve F

(a) Not required for isolation valves whose associated penetration is isolated by at least one
closed and deactivated automatic valve, closed manual valve, blind flange, or check valve

with flow through the valve secured.

(b) Only one position indication channel is required for penetration flow paths with only one

installed control room indication channel.

(¢) A channel consists of two core exit thermocouples (CETs).

Maanshan Unit 1 and 2 3.3-37
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3.3 INSTRUMENTATION

Remote Shutdown System

3.3.4 Remote Shutdown System

334

LCO3.3.4 The Remote Shutdown System Functions in Table 3.3.4-1 shall be

OPERABLE.

APPLICABILITY: MODES, 2, and 3.

ACTIONS

1. LCO3.04 isnot applicable.

2. Separate Condition entry 1s allowed for each Function.

CONDITION REQUIRED ACTION COMPLETION
TIME

A.  One or more required |A.1 Restore required Function to 30 days

Functions inoperable. OPERABLE status.
B. Required Action and |B.1 Bein MODE 3. 6 hours

associated

Completion Time not |AND

met.

B.2 Bein MODE 4. 12 hours
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Remote Shutdown System
334

SURVEILLANCE REQUIREMENTS

SURVEILLANCE FREQUENCY

SR334.1 Perform CHANNEL CHECK for each required |31 days
mstrumentation channel that is normally
energized.

SR 3342  Venfy each required control circuit and transter |18 months
switch 1s capable of performing the intended
function.

SR 3343

Neutron detectors are excluded from CHANNEL
CALIBRATION.

Perform CHANNEL CALIBRATION for each 18 months
required instrumentation channel.

SR 3344  Perform TADOT of the reactor trip breaker 18 months
open/closed indication.
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Remote Shutdown System

334
Table 3.3.4-1 (page 1 of 1)
Remote Shutdown System Instrumentation and Controls
FUNCTION/INSTRUMENT REQUIRED
OR CONTROL PARAMETER NUMBER OF FUNCTIONS

1. Reactivity Control

a.
b.
2. Reactor Coolant System (RCS) Pressure Control

a.

b.

Source Range Neutron Flux

Reactor Trip Breaker Position

Pressurizer Pressure or RCS Wide Range
Pressure

Pressurizer Power Operated Relief Valve
(PORV) Control

3. Decay Heat Removal via Steam Generators
(SGs)

a.

b.

C.

f.

RCS Hot Leg Temperature (wide range)

RCS Cold Leg Temperature (wide range)

. AFW Controls Condensate Storage Tank

Level
SG Pressure
SG Level (wide Range)

AFW Flow

4. RCS Inventory Control

a.

b.

C.

Pressurizer Level
Charging Pump Controls

Boric Aoid Tank Level

1

1 per trip breaker

1 per loop
1 per loop

1

1 per SG
1 per SG

Iper SG

Maanshan Unit 1 and 2 3.3-40

Rev.0



T.OP DG Start Instrumentation
335

3.3 INSTRUMENTATION
335 Loss of Power (I.LOP) Diesel Generator (DG) Start Instrumentation

LCO335 The LOP instrumentation for each Function in Table 3.3.5-1 shall be
OPERABLE.

APPLICABILITY:  According to Table 3.3.5-1.

ACTIONS

CONDITION REQUIRED ACTION COMPLETION
TIME
A.  Function 1 withone (A 71 . NOTE e
f;hannel per train The inoperable channel may be
inoperable. bypassed tor up to 4 hours for
surveillance testing of other
channels.
Place channel in trip. 6 hours
B.  Function 1 with two |B.1 Restore all but one channel per 1 hour
or more channels per train to OPERABLE status.
train inoperable.
C. Required Action and |[C.1 Enter applicable Condition(s) and [Immediately
associated Required Action(s) for the
Completion Time of associated DG made inoperable
Condition A or B not by LOP DG start instrumentation.
met.

(continued)
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LLOP DG Start Instrumentation

335
ACTIONS (continued)
CONDITION REQUIRED ACTION COMPLETION
TIME
D, e NOTE--------- D.1 Verify voltage on associated bus |Once per 4 hours
Only applicable to 1s = 3675 volts.
Function 2
One Alarm Function
channel imnoperable on
one bus.
E.  Required Action and |E.1 Restore bus voltage to = 3675 1 hour
associated volts.
Completion Time of
Condition D not met.
F.  Required Action and |F.1 Bein MODE 3. 6 hours
associated
Completion Time of |AND
Condition E not met.
F2 Bein MODE 5. 36 hours
SURVEILLANCE REQUIREMENTS
SURVEILLANCE FREQUENCY
SR 3.3.5.1 =-NOTE------mmommmmme oo
1. TADOT shall exclude actuation of the tinal trip actuation
relay for LOP Function 1.
2. Setpoint verification not required.
Perform TADOT. 92 days
(continued)
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T.OP DG Start Instrumentation

SURVEILLANCE REQUIREMENT S(continued)

3.3.5

SURVEILLANCE

FREQUENCY

SR 3.3.5.2

CHANNEL CALIBRATION shall exclude actuation
of the final trip actuation relay for Function 1

18 months

SR 3.3.53

Response time testing shall include actuation of the
final trip actuation relay.

Verity ESF RESPONSE TIME within limit.

18 months on a
STAGGERED
TEST BASIS

Maanshan Unit 1 and 2 3.3-43

Rev.0



LLOP DG Start Instrumentation

3.3.5
Table 3.3.5-1 (page 1 of 1)
Loss of Power Diesel Generator Start Instrumentation
APPLICABLE | REQUIRED | SURVEILLANCE [ALLOWABLE TRIP
MODESOR | CHANNELS | REQUIREMENTS VALUE SETPOQINT
FUNCTION OTHER PER TRAIN
SPECIFIED
CONDITIONS
1. Class 1E 4.16 kV Bus A ggggzé > 3640 V
undervoltage 1,2,3.4, (a) SR 3'3'5'3 and > 3675V
R <3710V
2. Class 1E 416 kV Bus SR 3.35.1
undervoltage Alarm 1234 1 SR 3352 23535V 23570V
{a) When associated DG is required to be OPERABLE by LCO 3.8.2, "AC Sources - Shutdown."
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Containment Purge and Exhaust Isolation Instrumentation

3.3.6
3.3 INSTRUMENTATION
33.6  Containment Purge and Exhaust Isolation Instrumentation
LCO33.6 The Containment Purge and Exhaust Isolation instrumentation for
each Function in Table 3.3.6-1 shall be OPERABLE.
APPLICABILITY: MODES 1, 2, 3, and 4,
During CORE ALTERATIONS,
During movement of irradiated tuel assemblies within
containment.
ACTIONS
------------------- g [
Separate Condition entry 1s allowed for each Function.
CONDITION REQUIRED ACTION COMPLETION
TIME
A.  One radiation A.1 Restore the affected channel to |4 hours
monitoring channel OPERABLE status.
moperable.
(continued)
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Containment Purge and Exhaust Isolation Instrumentation

3.3.6

ACTIONS (continued)

COMPLETION

CONDITION REQUIRED ACTION TIME

B, e NOTE--------- B.1 Enter applicable Conditions and |Immediately
Only applicable in Required Actions of LCO 3.6.3,
MODE 1, 2, 3, or 4. "Containment Isolation Valves,"
-------------------------- for containment purge and

exhaust isolation valves made

One or more moperable by isolation

Functions with one or mstrumentation.

more manual or

automatic actuation

trains moperable.

OR

Two radiation
monitoring channels
inoperable.

OR

Required Action and
associated

Completion Time of
Condition A not met.

(continued)
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Containment Purge and Exhaust Isolation Instrumentation

3.3.6
ACTIONS (continued)
CONDITION REQUIRED ACTION COMPLETION
TIME
C.  emmmmemeee NOTE--——---- C.1 Place and maintain containment |Immediately
Only applicable purge and exhaust valves in
during CORE closed position.
ALTERATIONS or
movement of OR
irradiated fuel
assemblies within C.2 Enter applicable Conditions and |Immediately

containment.

One or more
Functions with one or
more manual or
automatic actuation
trains inoperable.

OR

Two radiation
monitoring channels
inoperable.

OR

Required Action and
associated

Completion Time for
Condition A not met.

Required Actions of LCO 3.9.4,
"Containment Penetrations," for
containment purge and exhaust
isolation valves made inoperable
by isolation instrumentation.

Maanshan Unit 1 and 2
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Containment Purge and Exhaust Isolation Instrumentation

SURVEILLANCE REQUIREMENTS

3.3.6

Refer to Table 3.3.6-1 to determine which SRs apply for each Containment Purge and
Exhaust Isolation Function.

SURVEILLANCE FREQUENCY
SR3.3.6.1 Perform CHANNEL CHECK. 12 hours
SR3.3.62  Perform ACTUATION LOGIC TEST. 31 dayson a
STAGGERED
TEST BASIS
SR3.3.63 Perform MASTER RELAY TEST. 31 dayson a
STAGGERED
TEST BASIS
SR33.64  Perform COT. 92 days
SR 3.3.6.5 Perform SLAVE RELAY TEST. 18 months
SR3.3.6.6  =-mmmmmmmmmmmmmeeeeeees NOTE
Verification of setpoint is not required
Perform TADOT. 18 months
SR 3.3.6.7 Perform CHANNEL CALIBRATION. 18 months
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Containment Purge and Exhaust Isolation Instrumentation

3.3.6
Table 3.3.6-1 (page 1 of 1)
Containment Purge and Exhaust Isolation Instrumentation
REQUIRED  SURVEILLANCE TRIP
FUNCLION CHANNELS  REQUIREMENTS SETPOINT

1. Manual Initiation 2 SR 3.3.6.6 NA
2. Automatic Actuation 2 trains SR 3.3.6.2 NA

Logic and Actuation SR3.3.6.3

Relays SR 3.3.6.5

3. Containment Radiation

a. Gaseous (RT-119) 1 SR 3.3.6.1 <8.1
SR3.3.6.7

b. Refueling Machine 1 SR 3.3.6.1 <1 R/hr
Area Radiation SR 3.3.6.4
(RT-220) SR3.3.6.7

4. Containment Isolation - Refer to LCO 3.3.2, "ESFAS Instrumentation,"”
Phase A Function 3.a., for all initiation functions and
requirements.
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3.3 INSTRUMENTATION

CREVS Actuation Instrumentation

3.3.7

3.3.7  Control Room Emergency Ventilation System (CREVS) Actuation

Instrumentation

LCO33.7 The CREVS actuation instrumentation for each Function in Table
3.3.7-1 shall be OPERABLE.

APPLICABILITY: MODES 1, 2, 3, 4, During movement of irradiated fuel
assemblies, During CORE ALTERATIONS.

ACTIONS

CONDITION REQUIRED ACTION COMPLETION
TIME
A.  One or more A.1 Place one CREVS train in 7 days
Functions with one emergency operation mode.
channel or train
inoperable.
B.  One or more B.1.1 Place one CREVS train in Immediately
Functions with two emergency operation mode.
channels or two trains
inoperable. AND
B.1.2 Enter applicable Conditions and |Immediately
Required Actions for one CREVS
train made inoperable by
moperable CREVS actuation
instrumentation.
OR
B.2 Place both trains in emergency Immediately
operation mode.
(continued)
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CREVS Actuation Instrumentation

337
ACTIONS (continued)
CONDITION REQUIRED ACTION COMPLETION
TIME
C. Required Action and [C.1 Bein MODE 3. 6 hours
associated

Completion Time for |[AND
Condition A or B not
metin MODE 1, 2,3, |C.2 Beimn MODE 5. 36 hours

or4.

D.  Required Action and [D.1 Suspend CORE ALTERATIONS. |Immediately
associated
Completion Time for |[AND
Condition A or B not
met during movement |[D.2  Suspend movement of irradiated |Immediately
of irradiated fuel fuel assemblies.
assemblies or during
CORE
ALTERATIONS.

SURVEILLANCE REQUIREMENTS

Refer to Table 3.3.7-1 to determine which SRs apply for each CREVS Actuation
Function.

SURVEILLANCE FREQUENCY
SR33.7.1 Perform CHANNEL CHECK. 12 hours
SR3.3.7.2 Pertorm COT. 92 days
(continued)
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CREVS Actuation Instrumentation

3.3.7
SURVEILLANCE REQUIREMENTS (continued)
SURVEILLANCE FREQUENCY
SR3.3.73  Perform ACTUATION LOGIC TEST. 31 dayson a
STAGGERED
TEST BASIS
SR3.3.74  Perform MASTER RELAY TEST. 31 dayson a
STAGGERED
TEST BASIS
SR3.3.7.5 Perform SLAVE RELAY TEST. 18 months
SR337.6  ---mmmmmmmmmme e NOTE

Perform TADOT. 18 months

SR 3.3.7.7 Perform CHANNEL CALIBRATION. 18 months
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CREVS Actuation Instrumentation

3.3.7
Table 3.3.7-1 (page 1 of 1)
CREVS Actuation Instrumentation
REQUIRED  SURVEILLANCE TRIP
FUNCTION CHANNELS REQUIREMENTS SETPOINT

1. Manual Initiation 2 trains SR 3376 NA
2. Automatic Actuation 2 trains SR 3373 NA

Logic and Actuation SR 3374

Relays SR 3375

3. Control Room Radiation

Control Room Air 2 SR 33.7.1 <94%107°
Intakes SR 33.7.2 1ei/ ec
(GK-RT-128, 228) SR 33.7.7
4. Safety Injection Refer to .LCO 3.3.2, "ESFAS Instrumentation,”
Function 1, for all initiation functions and
requirements.

Maanshan Unit 1 and 2 3.3-53 Rev.0



3.3 INSTRUMENTATION

FBEVS Actuation Instrumentation

3338

3.3.8 Fuel Building Emergency Ventilation System (FBEVS) Actuation

Instrumentation

LCO338 The FBEVS actuation instrumentation for each Function in Table
3.3.8-1 shall be OPERABLE.

APPLICABILITY:  According to Table 3.3.8-1.

ACTIONS

CONDITION REQUIRED ACTION COMPLETION
TIME
A.  One or more A.1 Place one FBEVS train in 7 days
Functions with one operation.
channel or train
inoperable.
B.  One or more B.1.1 Place one FBEVS train in Immediately
Functions with two operation.
channels or two trains
inoperable. AND
B.1.2 Enter applicable Conditions and |Immediately
Required Actions of LCO 3.7.13,
"Fuel Building Emergency
Ventilation System (FBEVS)," for
one train made inoperable by
inoperable actuation
instrumentation.
OR
(continued)
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FBEVS Actuation Instrumentation

33.8
ACTIONS (continued)
CONDITION REQUIRED ACTION COMPLETION
TIME
B.  (continued) B.2 Place both trains in emergency Immediately
operation mode.
C. Required Action and [C.1 Suspend movement of irradiated |Immediately
associated fuel assemblies in the fuel
Completion Time for building.
Condition A or B not
met during movement
of irradiated fuel
assemblies in the fuel
building.
D. Required Action and |D.1 Bein MODE 3. 6 hours
associated
Completion Time for |[AND
Condition A or B not
metin MODE 1, 2,3, |ID.2 Beimn MODE 5. 36 hours
or 4.
SURVEILLANCE REQUIREMENTS
------------------- g [
Refer to Table 3.3.8-1 to determine which SRs apply for each FBEVS Actuation
Function.
SURVEILLANCE FREQUENCY
SR3.3.8.1 Perform CHANNEL CHECK. 12 hours
SR 3382  Perform COT. 92 days
(continued)
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SURVEILLANCE REQUIREMENTS (continued)
SURVEILLANCE FREQUENCY
SR3.3.83  Perform ACTUATION LOGIC TEST. 31 dayson a
STAGGERED
TEST BASIS
SR3.384 - NOTE

Perform TADOT. 18 months

SR 3.3.8.5 Perform CHANNEL CALIBRATION. 18 months
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3.3.8
Table 3.3.8-1 (page 1 of 1)
FBEVS Actuation Instrumentation
APPLICABLE
MODES OR REQUIRED  QURVEILLANCE TRIP
FUNCTION
SPECIFIED  CHANNELS REQUIREMENTS  SETPOINT
CONDITIONS
1. Manual Initiation 1.2,3.4 2 SR 3.3.8.4 NA
(a) 2 SR 3.3.8.4 NA
2. Automatic Actuation 1,2,3.4,(a) 2 trains SR 3.3.8.3 NA
Logic and Actuation
Relays
3. Fuel Building
Radiation
a. Gascous (RT-213) 1,2,3,4,(a) 1 SR 3.3.8.1 < 1.4x10™
SR 3.3.8.2 pei/ ce
SR 3.3.8.5
b. Area Radiation 1,2,3,4.(a) 1 SR 3.38.1 < 100mR/hr
(RT- 113) SR 3.3.8.2
SR 3.3.8.5

(a) During movement of irradiated fuel agsemblies in the fuel building.
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