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. PURPOSE STATEMENT:

— > —

Follow crpletion of this lesson the student will possess Uose owledges of
.‘lqmrw Cperation systematically identified for the performance of Licensed

Operator tasks.

B e T TSUnSI—— R .
Il. LIST OF OBJECTIVES: |
1. State thwe of the safeguards sequencer . (012GEN0007,

064000k411)
2. uttmmuotpuw:totmmn.
1. State the pupose of the Autamatic Test Clrouit (ATI) on the
saguencer .,

4. List the el 6 that will start the safeguards
mmldﬁlu@m and coincidences.

S.Anmmmotmutmmwithm

to load shedding, the sequerc of major loads and
mnhwlc-dhgog'u diesal - tor for all of the following
carditions, (064 410,064 k411, 064000A307)

a. §I acnntim{oimr/both trains)
b. ESF bus W (either/both trains)
€. ESF bus WV followed by SI prior to completion of UV load

seguence
d. 81 followed by ESF bus UV prior to SI load sequence
@. SI and ESF bus UV slmultanecusly
t.mmzwmumwim.zmww

how ard the sequencery are reset following a loss
umé?ymwmxmormwwuzrw

aag



FEFERENCES:

LO~LI~28201~09=C

Plant Vogtle Procedures

1350) “Reactor

14600 “ESFAS slave relay arnd final device test, train A"

14601 “ESFAS slave relay and final device test
14420 "Solid state Protection
14700 "Marmal reactor trip

14701 "Meactor trip breakers U/V and shunt trip test"
shutdown panel transfer switch and conmtrol circuit

14710 "Remote

. 18 um wulm t;t"
14901 "Murd reactor
racking

13435 "Circuit breaker

17004 “ARP for ALB 04 panel on

17005 “ARP for ALB 05 panel on 1A2
17006 "“ARP for ALB 06 panel on 1A2
17007 “ARP for ALB 07 panel on 1A2
17009 "“ARP for ALB 09 panel on 1C1
17010 "“ARP for ALB 10 panel on 1C1
17011 “ARP for ALB 11 panel on 1C1
17012 “ARP for ALB 12 panel on 1C1
17013 “ARP for ALB 13 panel on 181
17014 "ARP for ALB 14 panel on 1Bl
17016 “ARP for ALB 16 on 1B1
17061 "“ARP Prucess panel"
17062 "ARP Process control panel®
17063  “ARP Process control panel®

9839338333
4993344343

ip actuating device cperational test"

17102 “ARP for the safety-related display console QM 2"

Tectinical Specifications:
Vogtle Training Text, Chapter 25 (partial); &b

Plant Marual, Chapter 11
Design Marual, DC-1604, DC-1605, DC-1622

PéIDs, logics, and other Drawings:

LXAOD-BD-V01A,
LAOD-AA-GO2A,
1CID~-AA-HO1B,
LOD~BO-C04J ,
LOD-CO-BO4A,
LX3D-CD-BO9A,
1XID~BE-HO4A,
1XAD-EE-HOJA,
LAD-BD-U01C,
1X6AU02~-176

16ATO1-555, -556,
1X6AA02-225, through 240,

1LX6AT01~591

U018
~G02B
~HO2B

~-557

-M
~-D
-D
-D
-D

=414, 415, -416

201' 3.2, 3.3.1, 3-3.2. 3--’0)-501
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REFERENCES:

7.

10.

11.

Verdor Masals and other references:

IX6AX01-367 Safeguards Test Cabiret Test Manual
1X6AX01~466 u-tum.. SEPS Tech Marual
IX6AX01-272 G&SPS F Device or Actuator Testing Test Procedure

AXIAE0)-165 Safety Fea
VEGP 1ic m’gxow. Solid State nmmsm-

VEGP Logic Diagrame

FSAR, sectiow 7.2, 7.5.5, 6.2.2
Coxmn i tments

FF 88.032 PLPS~5 NRC Exanm Fesdback

ER 88,030 QUI Dur Sequencer Energization
FF 89.016 FMS !htug.ck

Transparencies
S T e R s
c
LO~TP-28201-003 SIS Only S mu SIQ Logic

LO~TP-28201~004 UV G’ll l ified SEQ ic
LO~TP-28201-005 U _ "

LO~TP-28201-006 ﬂtw
LO~TP=-28201-007 818 lrd U 11!1& Logic

Student Hardoots
none
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"Il LESSON OUTLINE:

[ NOTES

I, INTRODUCTION

A

B.
C.

The Sequencer System is used to sequence on ESF loads

uder an S1 and/or loss of power
Present lesson abjectives
Present lesson plan format

a W ow

Functions of safeguards sequencar
Power supply and loads

Sequencar operation

Review abjectives

II. PRESENTATION
Function of safeguards seguencer

A.

1.

The saf sequencer subeysten performe the
load and subee load
Taitigate the effects ob s

ations te mitigate the
major plant accident.

a. Load shedd = is the stripping of all or
part of the loads fro.- the bus upon re-

ceipt of an actuation siy,-*1.

load shedding removes loads all loads) not

essential to safe plant

ard
vents the diesel tmbnhqmlmd-g':m
1tti-mtmmhnmmm1tm

cordition,

b. load sequenc = is the automatic start
otmmh&immutum&q

of order.
Load sequenc ensures selected ESF equi
mhm.réﬁu in response

p—

required to
flmtuacldmtmammmimm#
of the diesel g.m-nta within its

prescr design limi

Saurce of Power

1.

mmmtmwmm
120V AC distribution panels

LO~TP=28201~001
Write on board

LO~TP-28201-002
bjective 1

bjective 2
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e o ﬁ
. LESSON OUTLINE: | NOTES

1AY2A <« Train A
1BY2B ~ Train B

Z. Also has battery backup mumn to allow for
retention of logic lost an® then

. ogic step if power

a. If power lost to during the

SO I0NI08 tion ard then restored
seguarce will begin where it t left off.

C. Bl loads Sequenced

1.

Maior S18 Loads
Train A only (Train B loads are similar)

Time Lad
.5 sec QP A
5.5 s 81P A
10.5 sec FR punp A
15.5 s artumm lprn! pap A (W/CSAS)
20,8 mec s&m
W
25.5 sec
cav 5 (lsw‘ 1!’ l’m;
30.5 sec (1 ?unitll, S, ad 6
8low
NSCW 8 (lptn Lf reeded)
Madex UV Loads
Tie Load
5 sec P A
5.5 sec —
10'5 m W
15,5 sac AW 1
20,5 sec W 1 ad )
AFW 1
25.5 sac NSCOW 1 and 2
aw s (IYAI" if neaded)
30.5 sec C'B(ro?olmmluliattut
@“A ( if needed)
50.5 sec CIMT ooof%‘unlu 5 & 6 (fast
Spead ) *
*CIMI' cooling units must not all be started at
the saw time to preven overloading the diesel

Actual start 41 &

Ontmt fans - 50.5
Actual start #5 &
Ontat fans - 70.5
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1l LESSON OUTLINE:

I NOTES

germrator.
were allowed to

voltage could drop below 80 of reminal
and cause excessive heating large motor
- .

Sequencer provides contalrment cool unit

notor auto-start cliroult with start
30.5 second step,

D.  Sequencer Operation
1. safety injection

a. Basic sequencer

S18
1)
2)

3)

b. Detailed sequencer operation

1)

Analysis has shown that if all four

started at the same time, [

signal at
, motor will start

functions 1 sens the
from ane train . "

Starts respective trains diesel m:&#

Btag?tmwlmdm
on

Blocks U/V sequernce

G receive start si
the gnal through

4) Sequercer has the 11ity to be
mucdvithm:i’abiu
82 légum:.l via an isclation device,
NOT Mmi.o..ﬂum
start the other trains diesel

b) 'n\.u% g‘rwmr will not close if
o tectad on respective
safety bus

€) "DG READY FUR LOADING" indications
whan >440 rpm and 90% voltage

d) Diesel generator breaker

= Breaker will not close if o

is detected on each respecti
safety bus

= Breaker will open on SIS if the

u/Nv
ve

Nota 15 of
LX3DB~AA-KO2A

Cb;-ctivc 4
jective fa
LO~TP-28201-0021
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. LESSON OUTLINE:

- [NOTES

2)

3)

generator is in parallel with the

preferred or alternate normal
power sourve (this fustion is
performed by S558)

Sequercing operation
a) Sequenc starts after the fol=-
lowing mayu
= %0 ms delay ~ for t
R y wtep timing

= 0.5 sec, delay - to start load
sequernc i ng

is blocked 81 to

b) uUnN lﬁ
establ appropriate loads to be
seguenced

Block Auto/Man signal

a) M“P‘!‘Wfﬂw
G'I‘Yﬂ'mt-l G

mlmomw

b) 1If
ma::utﬁmmw
canponents

* Cannot stop them even if placed
in PIL ’

* Operator can manually gtart
watwd’n

€) Clears * 36 secs after
activated —

d) Operates in SI or WV mode of
operation

2. Undervoltage

a. Basic sequencers
voltage conditions AAO2 or 2

1)

funct ion

Shed all loads; load center trans-
formers remain connected

sens iy under-

bjective Sb
LO~1P-28201~004



LESSON OUTLINE:

TR I IR T Yoty

e
AlxwvVE

We 54

s

stal

TGNy R

A8 Ienltored

O power sy

ncremantal load seguence

\tage sansed on
Sacguaence XUNS

S i

W 4 Fls vhich

the BeCarong

put

Sgpliied via 1solatice
the sequencar bistables

% feads a set

g

ALNOImAa Ll

ird ‘evel

1) At | &
percoss

LA |

acord ley
a) At

t
S &

B) "41¢
AL~ 3¢

stamt

wnt {or

[

8 than §
it for

) @5

"uxv I

8 than or

}',))r‘

eal to 93,1
greater than or egual
SaCos an 1/4 charrels

(ROUBLE" GEAD~

el Voitage

eqal to 88.5
greatar than or egual
S6COnds on /4 chamels

t for

WGR (Bus) TROUBRLE" QEAD

Peration
ge
I' equal to 70

reater than or egual
SeCOds an 2/4 charmmels

Y e ——— ———————————

Y —————. . ——

NOTES

B ——————————

FTOvVIde alam ¢
alert persorre
SEaENOR T oy

ective 4
SN
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lIl. LESSON OUTLINE:

R

c. Detailed segquencar operation
1) W

2)

)

R R e L S V-

NOTES

ALB~36/37
©) Start sequencer cperation

Simul tanecusly

a) DG start signal

b) Trip ferred normal and alter-
nate breaker to 1E bus

(+2 sac time delay pick up)

€) Shad all bus loads except load
center transformas (.2 sec time
delay pick up)

Shut UG breaker {f following permissive
satisfled

a) DG ready to load

Greater than 440 RIM and ter
UunDOpuwrtnwvolg

b) Preferred incoming breakers open

€) No bus faults as indicated by ro
bus lockouts on preferred
breakers

d) G close permissive frous sequencer
(indicates load shed coupleted)

€) No lockouts on diesel engine or
generator

f) Breaker "local-Control ~Room®
selector switch in the "Control
Roan" position

9) Breaker switch located in Comtrol
Pocm in "Auto' mjum

Start sequencer loading

a) .5 secord delay - allows on line
transformers to receive initial

surge upon bus eneryization

10

Only if DG breake
closes
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. LESSON OUTLINE:

b) Sequencer loads at b seoxcesy
, intarvals

€) Sequarcing capleted at 30 secords
after start

4) When last timer activates (30.5 sec) -

electric lrput autamatically resets U/V

activation circuits

" ftar st start to.:lll“
saccyis a oW
operator induced load manipulation

d. FProtection against excessive loadirg cycle

1) logic prevents more than 2 WV
corditions from activating the
sequencer within a 2 hour peried

2)  Prevent exceeding marufacturer's
recammendat {ons mmimnr
starts (overheat due to ing
Qurrent)

3) Whan Ird sequence in 2 hour period
attenpted

a) Initiates load shed
b) Opens preferred feeder breakers

€) Starts G and cluses breaker hut
no loads are started

€. Sequencer LOP reset button (Unit 2 only)
1) Allows resetting of the

follow a loss of power the
4 ¢] bnnhk‘z: fails to close ard offsite
restored

power is subsequently r
2) hfmmhqlmﬁgtmm

J) All blocking relays are activated
mmmmuﬂmw

a) Blocks anrwunciators and stopp
) circuits "

11

]T’*uons

bjective Sf

Unit 1L/Unit 2
difference
Mbjective 6
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. LESSON OUTLINE:

4)

5)

4. Safety injection with undervoltage
a. Cases consldered

1)
2)
J)

b. SIS ad UV simul taneously

1)

2)

3)

bl
T™is allows the operator to

.mlmu\twdm
when power w1 restored

b.resets alarme

sequencer such
thnt !t will start all loads
whean a UV cordition is sensed

SIS and UV -Lmlumly
SIS following u/v
W fallowing a s1

Common signals (fmmediate)
a) G receive start signals

b)  Auto/Manual operation of ESF equip-
mant blocked

UV autputs
8) Load shed 1E and non-1E loads
(.2 secs)

b) Tr mmum-m feadar
bxénpkcr(a 4

€) DG auto closure permissive to DG
breaker (.8 sec)

SIS outputs
a) Block UV signal to load sequencer

b) Activate t bus (.5
).mﬁ.mpmm (+5 sec)

4 NOTES
n-.tum the m-nmu

LO~TP~28201~006
LO-TP-28201-007

bjective Se
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lIl. LESSON OUTLINE:

—

4)

NOTES

(1) I SrarTar—
(2) DS breaker shut
Auto/Manual cgunticn of ESF equipment
6

unblocked at secords after signal
receipt

€. SIS following uyv

1)

2)

8 4 is saquenc an U/V loads
when SI received: iy

a) mu-nrnuutouuxh (90 ms
ay)

b) SI loads will sequance on as
required

It uw has timed out, receipt
otsmwilb--mutorslwithwt
U/ cardition

d, w following a s1

1)

2)
3)

4)

5)

if 81 oocurs prior to 8I
b.ué;-cmplct-d, a cambination
of tWo sequences will oocur

rmu1m1m~:mbm
mhhtoucmdbyuu of
m-hupntmﬂpunrlspy
aclouliqmlhtrmmttothn
ummwmmw

ﬂnslmﬂn\mm
the SI loads

E. Autamatic Test Insertion(ATT)
1. Pupose: m&d- & continious surveillance

13

bjective sc

bjective &d

bjective 3
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lIl. LESSON OUTLINE;

F.

4. ATT circauitry is located in the srss logic cabinet

VI During Sequencer Energizing
1.

NOTES

WM'—
faults are detected

a. clrouit fault is detected
b. marual testing is initiated
C. receipt of a WV

d. receipt of a 51

Refuel outage
a. "A" train deeneryized for testing

Feeder breaker 1AY2A-08 closed to !nltz-ttu the
"A" sequencer following completion of

a. R/I received when breaker was closed

b. Z2IP cirocuit on the El irverter awt down
mlm-mrmmq::qlmm
eneryized

c. C\nmmundbyndhumnutmpanm
from 1AY2A
1) huwmumlmotm

d. xtmwmtmunmu;m
hrlydutdomudr-umduurmlt

of re-enargizing the sejquencer panel

smxummmmmvmm
1BD1I112

a. Omtaiment isolation A accurred caused by
rad monitors fed from 1BYLR

Corrective actions

a. FPossible future design change which would
prevent the ZIP circuit from being actuated
at the present setpoint of overcurrent

b. To ESF actuations on breaker clos
at SAYZA (18Y3) "~

1) Take all the radiation monitors fed by
1AY2A (1BY2B) to a condition which
would preclude an actuation when the

14

ER 88.08;)\3' .
Vogtle
11/13/88

FF 89,016

ZIP circuit is in
termal overcirren

PAOLTIY invertes
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lI. LESSON OUTLINE;
NOTES

III. SUMMARY
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lll. LESSON OUTLINE:

WOTES

A.

Review lesscn abjectives

8

STATE THE FURFOSE OF THE SAFEGUARDS
SBQUENCER.

The saf sequencer subsysten performs the
load and subsequent load

::;;-pm d:?\t ?itiqata mm m:
LIST THE SOURCE OF POWET T0 THE SEQUENCERS.
Sequencers are powered from 1E power sources
120V AC distrilution pancls

1AY2A = Train A

1BY2B - Tvrain B

MMMOFMWCMM( ) OGN THE
SEQUENCER

p;:réi'du a continious anﬁ’;énm
o Sequencers operan y to
detect faults in its min;"uu/ar
autput circuits

4, USTMMSINLSMUIILS’MM
sammswnm,mmmmmmm
COINCIDENCES
a. SI signal
b. Undarvoltage on AAO2 or BAO3

3, Secard level voltage
a) At less than or equal to 83.5
for greater than or egual
20 secorxis on 2/4 chammels
2. First level voltage
a) At less than or equal to 70

for tar than or egual
go.a an 2/4 chamtvals

S.Au-thom-panofthosatqud- wi

to load shedding, the sequencing of major loads

16

th respect




. LESSON OUTLINE:

BCATCITIDY et - :
carditions. (064000 410,064000k411, 064000A307)

‘Lther/both trains)

Starts respective train diesel genarator

starts timed incremental load sagquance
an S1

Blocks U/V sequence

The DG breaker will not close if
o U/V detectad an respective
safety bus

only SI or UV from the opposite
train will start the other diesel

ESF bus UV(either both trains)

shed all loads; load center trang-
formers remain connected

Start diesel generator

Trip 4160VAC preferred power spply
breaker

Shut DG BRKR (whe:) permissives
satisfied)

Start timed incremental load saguence

If W sensed on both buses, the above

sequence oocurs for both trains
C. ESF bus UV followed by SI Prior to campletion pf UV load
S6gLaN0Os

1) Sequencer resets to SI mocke (90 mm
delay)

2) SI loads will Sequence an as
required
d. oI followed by ESF bus UV prior to SI load m+.a -
1) if SI occurs prior to SI
being campleted, a combination
of the two sequences will ooour

Diesels start
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lIl. LESSON OUTLINE:

NOTES

I

4) this is followed ﬂuq:u'u.r?of
mm;:nftn'amlwy

5) & close signal is then sent to the
diesel generator output Sreaker

6) msxmmﬂmmm
the SI loads

e. SI and ESF bus UV simutanecusly
1) DG receive start signals

2) Auto/Mamial tion of ESF equip-
ment blocked

?

3) Load shed 1E and non-1E loads

(.2 secs)

4) Trip RAT normal ly feader
breaker (.2 sec

5) DG auto closure permissive to DG
breaker (.8 sec)

€) Block U/V signal to load sequencer
7) Activate step timing bus (.5 sec)

after
t.mmzwmumwiﬁm-zmp‘r%
1) logic more than 2 W
cuﬂitcmfrmncuvuthqm
Sequencer within a 2 hour peried
2) Puvmtna:-dirqmtmm'l
recamendat {ons notor
M(Mﬁmtm
current)
3) When 3rd sequence in 2 hour iod
attempted e
a) Initiates load shed
b) Opens preferred feeder breakers
c) Starts DG and closes breaker but

18
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lIl. LESSON OUTLINE:

LL SR ae L oy o S —

NOTES

6. Describe how and thowmn-.ttonaw a loss
otmmﬂn!;?ymmnumoftmwoh‘hr

close,

Allows resetting ot the

following a loes of power the

[G breaker fails to close and offsite
restored

power is subsequently

Before sequencer begins -tﬁig to
allow components to load,

breaker must close

All blocking relays are activated
until the sequencer runs and auto/

1) Blocks annunciators and stopp
circuits oy

Resett the resets the
timlt;qzmmmmm/hum
block

This allows the operator to

1) stop loads that would start
when power was restored

2) resets alarms
3) resets the

such
that it wurmnrurml loads
when a UV condition is sensed

19

to



