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ITEM 3:
F.
Qj -Original Copy:

e

Test L6-3 is an excessive load increase incident. The steam flow
control valve will be opened at its maximum rate. PCS temperature will
start decreasing adding positive reactivity until a reactor scram occurs

,

either on high power (approximately 51.5 MW) or low PCS pressure. This
test will simulate an excessive rapid power demand incident at an LPWR.

Revised Copy:

Test L6-3 is an excessive load increase indicent. The steam flow
control valve will be opened at' its maximum rate. PCS temperature will
start decreasing thus increasing the power level and decreasing the PCS
pressure. The transient is predicted to reach PCS/SCS stabilization
without a reactor scram. This test will simulate' an excessive rapid
power demand indicent'at an LPWR.
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ITEM 5:

Vi - )
'

Original Copy: ,

5.3.1 Operating liistory. For the anticipated transient test

series, t. reactor scaem is expected to occur thus terminating the
significant energy generation. It should be noted that only in test
L6-1 is the probability of scram ambiguous. Therefore, a representative
< level of decay heat should be obtained by power operation prior to test
initiation. Consequently, with the concurrence of the LOFT Test and
Data Branch, and the Reactor Systems Branch, the following requirements

~

are to be met prior to test initiation:

1. Test L6-1 and L6-3 will achieve a power level and operating
time sufficient to produce at least 250 kW at a time of 4000
seconds after scram.

2. Test L6-2 will achiese a power level and operating time

g) sufficient to produce at least 277 kW at a time of 4000

seconds after scram.

Revised Copy:

5.3.1 Operatjing History. For the anticipated transient test
series except L6-3, a reactor scram is expected to occur thus
terminating the significant energy generation. Therefore, a
representative level of decay heat should be obtained by power operation
prior to test initiation. Consequently, with the concurrence of the
LOFT Test and Data Branch, and the Reactor Systems Branch, the following
requirements are to be met prior to test initiation:

1. Test L6-1 and L6-3 will achieve a power level and operating
time sufficient to produce at least 250 kW at a time of 4000
seconds after scram.

A
'( 2. Test L6-2 will achieve a power level and operating time

sufficient to produce at least 277 kW at a time of 4000

seconds after scram.
e

w
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Original Copy: ',

~

L6-3 Excessive Load Increase

Test initiation will be '.n! opening of the main steam flow control valve
at maximum rate to the : uil open position. Feedwater flow control. will
be lef t on automatic to ensure a proper steam flow /feedwater flow match.
Both primary system temperature and pressure will begin decreasing and
reactor power will increase until either a scram on high power or low
pressure occurs. Should temperature and pressure in the hot leg
decrease sufficiently rapid enough, a low hot leg pressure scram will
occur, possibly prior to a high power scram. Operator intervention
should not be required throughout the transient until the PCS conditions
have stabilized. At that time, steps should be taken to place the plant
in a hot standby mode. Monitoring of the reactor power level, hot leg

A pressure and temperature, and secondary conditions will be required.
Y5]

Revised Copy:

L6-3 Excessive Load Increase

Test initiation will be the opening of the main steam flow control valve
at maximum rate to the full open position. Feedwater flow control will
t- lef t on automatic to ensure a proper ste.m flow /feedwater flow match.
Boa primary system temperature and pressure will begin decreasing and
reactor power will increase until either a scram on high power or low
pressure could possibly occur. Should the PPS scram setpoints not be

~

reached, operator intervention should not be requircd throughout the
transient until the PCS conditions have stabilized. At that time, steps
should be taken to place the plant in a hot standby mode. Monitoring
of the reactor power level, hot leg pressure and temperature, and
secondary conditions will be required.
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Original Copy: (

5.4.4 Test Termination. The test shall not be terminated, except
in case of emergency, nor shall data acquisition be stopped until the
following termination criteria, inclu:ive, are met.

.a. Pressurizer level has been recovered to the normal bant'

b. Positive eperator control of pressurizer pressure on heaters
and spray hase been restored consistent with the MPT curve

c. Steam flow control valve, CV-P4-10, is no longer cycling

d. Steam generator pressure in equilibrium, within 50 psig, with
hot leg temperature, or SCS and PCS in controlled cooldown,

p% and

IIO
Steam canerator narrow ' range level indication has been recoverede.

and level is increasing.

There are no progransnatic experimental requirements for operator
actions after the data recording has been stopped.

Table V-1 identifies the_ sequence of events expected to occur during
the tests in the series. The table is presented to provide an understanding
of the events taking place.

Revised Copy:

5.4.4 Test Termination. The test shall not be terminated, except
in case of emergency, nor shall data acquisition be stopped, nor shall
plant recovery procedures be initiated until the following programmatic

A termination criteria, inclusive, are met.
kI

1
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ITEM 7: (Continued)
x

Revised Copy: (Continued) *

a. Pressurizer level has been recovered to the normal band

b. Positive operator control of pressurizer pressure on heaters
and spray has been restored consistent with the MPT curve

Steam flow control valve, CV-P4-10, is no longer cyclingc.

d. Steam generator pressure in equilibrium, within 50 psig, with
hot leg temperature, or _SCS and PCS in controlled cooldown,*-
and

Steam generator level has recovered and is stabilized within -e.

the narrow rance level indication.
'

O
D- There are no programmatic experimental requirements for operator -

actions after the data recording has been stopped.
1

!

Table V-1 identifies the sequence of events expected to occur during
the tests in the series. The table is presented to provide an understanding
of the events taking place.

*fby oe. removed if a reactor scram does not occur
.
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(b
ATWS Anticipated Transient Without Scram

BWST Borated Water Storage Tank

BST Blowdown Suppression Tank

CHF Critical Heat Flux

DAVDS Data Acquisition and Visual Display System

DBR LOFT Design Basis Report

00E Department of Energy

ECC(S) Emergency Cor6 Cooling (System)

E0P Experiment Operating Procedure

EOS Experiment operating Specification

ESA Experiment Safety Analysis

ESF Engineered Safety Feature(~
b FTM Facility Temperature Monitor

HPIS Hign-Pressure Injection System

JEG Joint Experinient Group

LOCA Loss-of-Coolant Accident

LOCE Loss-of-Coolant Experiment

LOFT Loss-of-Fluid Test

LP IS - Low-Pressure injection System

LPPB LOFT Program Planning Branch

LPWR Large Pressurizea Water Reactor

MLHGR Maximum Linear Heat Generation Rate

MR D-1 Measurement Requirements Document
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( 3 MTA Mobile Test Assembly
i REY. 1

(d'

NE Nuclear Experiment

NRC Nuclear Regulatory Commission

0005 Operational Diagnostic and Display System

P&lD Piping and Instrument Diagram

PCCS Primary Component Cooling System
>

PCP Primary Coolant Pump

PCS Primary Coolant System

POM Plant Operating Manual

PORV Power Operateo Relief Valve

PPS Plant Protection System

PSMG Primary System bbtor-Generator (Sets)

40BV Quick-Opening Blowdown Valves
A

SCS Seconoary Coolant System

SDD System Design Description

SG Steam Generator

SPGR Specific Gravity

Tav Average of Th and Tc

Th Hot leg primary coolant bulk temperature, reactor vessel
exit oulk temperature

Tc Colo leg primary coolant bulk temperature, reactor vessel
inlet bulk temperature

TBS To Be Supplied

TIP Traversing In-core Probe

K2-K1
= x 100Ap Percent reactivity change g g
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r'N I. INTRODUCTION EOS

k I Rev. 1v

This Experiment Operating Specification (E05) provides the plant
configuration, initial conditions, operator actions and measurement
requirements tnat nave programmatic significance for the first 6 tests
(Lb-1 tnrougn L6-6) in the L6 non-LOCE test series. The EOS is used'

to aevelop the detailed operating procedures specified in the
Experiment Operating Procedure (EOP) prepared by the LOFT Facility

Division. In aadition the LOFT Program Planning Brancn uses the

requirements specifiea in tne EOS to aevelop an Experiment Prediction
(EP) document which is used to ensure the test objectives will be met
and the measurements are correctly ranged ano nave an adequate

response.

Tne Lo test series is being developea to study transients in
wnich a disturDance to plant equilibrium occurs, resulting in a

O reactor scram wnen tne first safety system setpoint is reached.

The objectives of the L6 test series are:

(1) To provide data required for evaluation of the plant and
control systems performance during each of the anticipated

transient tests.

(2) To aetermine tne important tnermal, hydraulic, operational,
ana neutronic pnenomena during an anticipatea transient at
tne LOFT facility. Identify a?y unexpected oenavior or

.

response.

(3) Provide data to evaluate reactor transiert analysis

techniques usea to analyze anomalous transients.

O
V
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,/''N (4) Provide data to assist in analyzing tne relationsnip between
LOFT and' LPWR benavior during anticipated transients.

(5) To determine tne effectiveness of instruments normally

provided in LPWRs for identifying anticipated transients and
monitoring the resulting plant response.

(6) To aetermine what aaditional information and/or measurements
would assist a plant operator in his diagnosis and/or
control of an anticipated transient.

(7) To continue development and testing of the Operational

Diagnostic and Display System (ODDS) by ooeration of the
ODDS during each test.

Tne six tests described in this EOS will be baseline tests for
the anticipated transient test series. Data from the tests will be
utilized in evaluating the computer codes used to predict anticipated

(/ transients and to check out LOFT as a test facility for performing
anticipated transients. The tests were developed so tney could be run
in conjunction witn the more severe loss-of-coolant experiments (LOCE)
witn little scneoule impact.

Tne first six tests were developed to contribute to each of the
test series objectives and to meet tne following test specific
objectives:

(1) Test L6-1 is designed to:

(a) Investigate plant response to a transient in wnich the
neat removal capabilities of the secondary system is

significantly reduced;

(b) Evaluate tne automatic recovery methods in bringing the

(~'s plant to a not stancby condition;
,

!v)
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(c) Provide data to evaluate computer code capabilities to
/w

-

t predict secondary system initiated events.
's

(2) Test L6-2 is designed to:

-(a) Investigate plant response to a transient in whicn
forced reactor coolant flow is lost;

(b) Ootain aoaitional cata on the natural circulation mode
of cooling;

(c) Evaluate tne automatic recovery methods in bringing tne

plant to a not stanaby condition, without the reactor
coolant pumps;

(d) Provide data to assess computer code capaoilities to
preaict primary system initiated events.

y^3
(j (3) Test Lb-3 is designed to:

(a) Investigate plant response to a transient in wnich the
heat removal capability of the secondary system is
significantly increased;

(b) Provide continueo evaluation on automatic recovery
metnods;

(c) Provide cata to evaluate code capabilities for

secondary system initiatea events.

(4) Test L6-4 is designed to:

(a) Investigate plant response to a transient causea by the
withdrawal of a control roa Dank;

O
f |v
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(b) Provide continued evaluation of the plant automatic('j)
'

,

'\ recovery methods;

(c) Provide data to evaluate coae capabilities for primary
,

system initiated events.
,

(5) Test L6-5 is designed to:
,

,

I

j (a) Investigate plant response to a transient in wnich the
feeawater flow to tne secondary system is stopped.

:

(b) Provide continued evaluation on automatic recovery
me tnods .

i (c) Provide data for assessment of coae capabilities to

! precict secondary system initiatea events.

r

(6) Test L6-6 is aesigned to:
' v

(a) Investigate plant response to a transient in which the
boron concentration in tne primary coolant is lowereo a

significant amount causing a reactivity insertion.

(b) Evaluate the automatic recovery methods to mitigate the
boron dilution effects and bring the plant to a not

standby conaition.
,

(c) Provide data to evaluate code capabilities to predict a

primary system event initiated by a cnange in coolant
cnemistry,

v

4
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(v)
Of the tests aescrioea in tnis EOS, three are anticipated

transients initiatea by a disturbance in the primary system and three
are initiatea by a aisturoance in tne secondary system. It is

expected tnat all tests will display tne same trends as expected in an
LPWR Dut the magnituaes and response times will be slightly different
because of scaling consiaerations. Piping resistance and total
thermal losses are higher for LOFT tnan for an LPWR (scaled). Valve

actuation times for feedwater and steam control are slower for LOFT,

and only a single steam generator is used, making SCS initiated events
in LOFT similar to LPWRs only when uniform disturbances in all LPWR

steam generators are assumea to occur.

Because of tnis, anticipated transient testing in LOFT will not
serve as aemonstration tests for LPWRs; nowever, the codes used to

CN predict transient response can be assessed using LOFT data witn a
suitaole LOFT analytical model. Also, significant LOFT deviations can
De identified, evaluatea and modifications made if tne deviations
appear to cause unaesireaule behavior preventing extrapolation to LPWR

o en av ior .

All tests will be initiated from operating conditions and plant
configurations simulating tne conaitions expected at a typical
4x4 loop LPWR should it undergo an anticipated transient. An
important assumption maae is tnat connercial power is not lost during
the transient, so all reactor support systems are available.

All tests will be initiated from the same conaitions:

Initial total power of 37.5 MW j
6PCS flow of 3.8x10 lbm/nr (478.8 Kg/sec)

Vessel' inlet temperature of 535*F (552.6 K).
n

[G
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(3 Normal system responses snoula oe allowed to occur with minimal

(,) operator actions. Normal ECC linups will De used since there are no

test requirements for tne ECC systems. Data will be recorded until
primary and secondary parameters stop rapidly changing inoicating

plant recovery is in progress. The parameters cnanging and tne

auration of tne cnanges will be different for each test, aue to the
different types of transients. Recording times will vary from 1800 to
2000 seconas, depending on the transient.

Prior to each test, tne necessary nardware configurations will be
established and the plant heated to normal operating temperature using
pump heat. During the neatup instrument calibrations and checks will
De performeo. Anomalous measurements will be identified and

corrections made.

Tne reactor will De brought critical and power raised to the
requirea power level (approximately 75% power) ana held there until

A all initial conditions are establisnea and stabilized. Tne reactor
(,) will tnen be nela at this power level for a specified time to ensure a

representative cecay heat buildup. Tne test will then be initiatea by

performing tne specifieo initiating event. The Plant Protection
System (PPS)' is expectea to cause a reactor scram to occur in each
test (except L6-5 and possibly L6-1). Manual scrams, other than tnose
specifiea for tne particular tests, should occur only in tne event
tnat a PPS channel fails to scram the reactor. PPS cnannels and

safety actions should be monitored auring the tests to ensure the
tests are progressing satisfactorily.

Test L6-1 is a loss-of-steam load incident. Tne steam flow
,

control valve on the steam generator will be closea at its maximum
rate (5% stem movement /sec) wnicn will stop heat removal in tne SCS
causing PCS temperature and pressure to increase until a scram is
expected to occur. Certain seconaary manual scram setpoints have been

v
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( - included in tne system'to help ensure a reactor scram and ennance LPWR"

'

i i - typicality. . This test will simulate ~a turbine trip with loss of
''

condenser vacuum in an LPWR.

h

Test L6-2 is a loss of PCS flow incident. The test will De

j- ' initiated by tripping power to the primary coolant pump motor ,

generator sets, allowing the pumps to coast.down under the influence ,

of the installe'd flywheel system. Reactor scram will occur on low PCS

! fl ow. The steam flow control valve and feedwater system after' scram

,
-logic will control tne secondary system; This test will simulate a
loss of all forced flow in an LPWR.

i Test L6-3 is an excessive load increase incident. Tne steam flow
,

control valve will De opened at its maximum rate. PCS temperature
,

i will start decreasing adding positive reactivity until a reactor scram

f occurs eitner on hign power (approximately 51.5 MW) or low PCS

pressure. This test will simulate an excessive rapid power demand

incident at an LPWR.

.

Test 'L6-4 will ' simulate an unintentional rod bank witndrawal at
pow er. The control roos will oe withdrawn at normal rod speed with no

adjustments to steam /feedwater flow. Reactor scram snould occur on

high temperature.
.

! Test L6-5 will simulate a loss-of-feedwater incident. The test

will be initiated by tripping the feedwater pump and closing the
j ~ feedwater regulating valve. Since LOFT does not have a low steam -

generator water level trip, the reactor will be manually -scrammed when

| the level reaches -5 incnes (0.13 m) (111 inches (2.82 m) above the

l' top of the tube sheet).
,

a

j Test L6-6 will simulate an uncontrolled ooron dilution incident.
The test will De -initiated by injecting demineralized water into the
primary system.- Pressurizer _ level will be initially low to allow for

i

i-
i

,

,

,
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!
1 ?'s the maximum fluid inventory increase. Steam or feedwater flow in the
! /

!
secondary snoula not ce altered curing tne test. The reactor will
scram on eitner high PCS temperature or pressure.

The tests will be considered complete when the following occur:
|

(1) The reactor has scrammed;
(2) Tne SCS temperature ano pressure nas stopped increasing;

(3) The PCS reactor vessel inlet and outlet temperatures have

staDiliZeo.

|

The plant will then be in a normal hot standby condition from
which the system could De cooled down to cold shutdown or restarted

using normal POM procedures.

For all tests, the broken loop will De installed and configured

| for a colo leg break; nowever, Olowaown and isolation valves will not

(') De opened. The BST will not be required for the tests.
! V
| Data will ne recoraed from approximately 300 instruments during

each test. The measurements will provide pressures, temperatures, and

flows from key points throughout tne primary and secondary system and
necessary associated systems. Af ter each test DAVDS calibrations and

|
performance checks will be performed.

The data will be collected and formally reviewed by tne Data

Integrity Review Conmittee (DIRC). Selected aata will be published in

the Quick Look Report (QLR) and Experiment Data Report (EDR).

Series and test objectives will be addressed in the QLR and-

topical reports.

n-

v{
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'v_J l

The following prerequisites must be completed prior to initiating
each test in tne series.

3.1 Complete an experiment safety analysis (ESA) and incorporate all
required EOS cnanges.

3.2 Complete the test prediction and review for logic and
credibility. This review will be completea oy LPPB and the LOFT
Data Systems Brancn and will include an evaluation of instruaent
ranges and response frequencies.

3.3 The DAVDS sof tware snall be cnecked out using pre-defined

functional and configuration tests.

3.4 The instruments identified in Table 111-1 snall be evaluateds

g ) within 30 aays prior tc tne test.
_,

3.5 The location and orientation of accessible experimental
instrument transoucers shall be verified. If this has been
already performed within 30 aays for the previous LOCE, it does
not need to be recone for the anticipated transient test.

3.6 Early in tne pre-test power run, compare a DAVDS LDA witn the
control room instruments and resolve any aiscrepancies. As a
minimum compare those instrunents identifiea in Table III-1.

3.7 Tne Operational Diagnostic and Display System (ODDS) shall be
checked out and operational for each test.

(3
$ $
%_j
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REV. 1
:'

^J . .

.

.

INSTRUMENTS REQUIRING EVALUATION PRIOR TO EACH L6 SERIES TEST *
,

,

,

'

Instrument Parameter Measured .

FT-P4-12 Steam flow

: FT-P4-72A' Feeawater . flow

F T-P4- 72-2 Feedwater flow

FT-P141-22 PCC flow*

LT-P4-8A Steam generator liquia level'- narrow range
.

i LT-P 4-8 B Steam generator liquid level - wide range

LT-P139-7 Pressurizer liquid level

PT-P139-2 PCS hot leg pressure'

FT-P139-27-1 PCS flow venturi AP

FT-P 139-2 7-2 PCS flow venturi AP '

FT-P139-27-3 PCS flow ventve i AP

F PT-P 4-10A Steam . generator pressureS
- TE-P138-170- Broken loop cold leg temperature

i TE-P138-171 Broken loop hot leg temperature

TE-P141-94. PCC temperature - downstieam

'TE-P141-95 PCC temperature - upstream

TT-P4-4 Feedwater temperature

TT-P139-32 Hot leg temperature'

TE-P139-28-2 Cold leg temperature --

-PT-P139-5 Pressurizer pressure

! TE-P139-19 . Pressurizer temperature (liquid)

TE-P 139-20 Pressurizer temperature-(vapor)'

f

:

* Evaluation of tne instrumentation response snall be performed by the
LOFT ~ Data Analysis Branch suosequent to receiving the 540*F
calibration data. The _ Branch will determine if further information or
calibration of specific instruments will be necessary.

;

.p
;

{ fl0
[
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V'

Tnis section is intenaed primarily for code users. It contains
tne initial conditions ano configurations necessary for input into the
computer models used for calculating anticipated transient response.
Requirements for plant operation ano equipment are identified in
Section V. A cetailed plant pnysical description can be founa ir.
Reference 1.

4.1 Primary Coolant System

The reactor will be at the conditions identified in Table IV-1
'

prior to initiating the test.

The reactor trip ana PPS setpoints to be monitoreo during tne
tests are shown in Table IV-2.

(O Tne intact loop pressure drops and resistance coefficients are
shown in Table IV-3~.

Tne control roas will be 64 inches (1.37 m) witnorawn (except for
Lo-4) ano tne Doron concentration will be as required to maintain
plant temperature prior to initiating tne test.

4.2 Special Conaitions (PCS)

Primary coolant pump injection flow will not ue usea during the
L6 test series.

The pressurizer heaters / spray flow control system will be allowed
to function normally with cycling actuation from pressure signals.

(V
| 11
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; The purification system will remain operational for all tests in

] the series.

:.

The'brok'en loop warm-up lines will remain open to minimize any
i contributions of colaer water from the blowoown legs to tne system, j

4.3 Seconaary Coolant System
!

I |'
The steam generator will be steaming with tne water level in the

normal programmed band (123.5 incnes or 3.137 m) above the top of the

tube sheet.

~ Upon receipt of tne reactor trip signal, the feed pump will trip

| of f and the main feedwater isolation valve (CV-P4-73) will shut. The
steam flow control valve (CV-P4-10) position will then depena on steam

;

. generator pressure. At 920 psig (6.24 MPa) the valve will start to
i close, at 1020 psig (7.03 MPa) the valve will start to open. 1

During plant recovery, operator action may be required to return
the steam generator to tne operating level. '

I

f 4.4 Emergency Core Coolant Systems ;

) Tnere are no specific requirements for the ECC systems auring any |

anticipated transient test except test L6-6 where HPIS Pump A will be
controlleo to celiver 25 GPM of demineralized water to the intact loop'

|

cold leg.auring the. test.
t

f All other ECC parameters will be as needeo for compliance with
,

t
'

tne Tecnnical. Specifications and for ease in performing tne subsequent
LOCE to minimize test turnaround.'

-

.

I

.

12
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4. 5 .1 Loop Configuration. For Tests L6-1 tnrougn L6-6 there are

no program requirements for the broken loop configuration.
,

The QOBVs are not planned to be opened during tnis test series,
but the final decision is dependent upon the Experiment Safety

Analysis.

4.5.2 Blowdown Suppression Tank. The blowdown suppression tank

(BST) will not ce useo during tne L6 test series and may be controlled
as aestred by LOFT Facility personnel, consistent with POM
requirements for power operation.

,

I

>

k
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(v) REV. 1'

INITIAL OPERATING CONDITIONS

Experi-

ment System PCS Reactor Vessel Pressurizer

Nuno er Pressure Flow Power Inlet Temp Vol Stm Vol Liq

6 3 3
L6-1 2156 PSIG 3.8x10 lbm/nr 37.5 MWt 535 F 11.3 ft 21.6 ft

3 3
(14.95 MPa) (479.8 Kg/s) (552.6 K) (0.32 m ) (0.61 m )

6 3 3
L6-2 2156 PSIG 3.8x10 lbm/nr 37.5 MWt 535 F 11.3 ft 21.6 ft

3 3
(14.95 MPa) (479.8 Kg/s) (552.6 K) (0.32 m ) (0.61 m )

p 6 3 3
L6-3 2166 PSIG 3.8x10 lbm/hr 37.5 MWt 535 F 11.3 ft 21.6 ft

3 3
(14.95 MPa) (479.8 Kg/s) (552.6 K) (0.32 m ) (0.61 m )

6 3 3
L6-4 2166 PSIG 3.8x10 10m/nr 37.5 MWt 535 F 11.3 ft 21.6 ft

3 3
(14.95 MPa) (479.8 Kg/s) (652.6 K) (0.32 m ) (0.61 m )

6 3 3
L6-5 2166 PSIG 3.8x10 lbm/nr 37.5 MWt 535 F 11.3 ft 21.6 ft

3 3
(14.95 MPa) (479.8 Kg/s) (552.6 K) (0.32 m ) (0.61 m )

6 3 3
L6-6 2156 PSIG 3.8x10 lbm/hr 37.5 MWt 535 F 15.16 ft 18.84 ft

3 3
(14.95 MPa) (479.8 Kg/s) (b52.6 K) (0.429 m ) (0.533 m )

Note: Tolerances on initial conditions are given in Table V-2.

m
14
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(v) LOFT REACTOR TRIP AND PPS ACTUATION SETPOINTS

Si gnal Nominal Setpoint

Low Hot Leg Pressure Scram 2046 psig (14.19 MPa)

High Hot Leg Temperature Scram 5900 F (583 K)

Low PCS Flow Scram 3.43x106 lbm/hr (433.08 Kg/sec)

High Total Reactor Power Scram 51.5 MWt

High Hot Leg Pressure Scram 2269 psig (15.73 MPa)

Low Steam Generator Water Level -32 inches (-0.81 m)
. Scram (manual)*

Steam /feedwater Flow Mismatch Steam flow greater tnan
(manual)* feedwater flow by 35% of

nominal flow rate

Post-Scram Steam Control
Valve Cycling Valve Closure 920 psig (6.42 MPa)

Valve Opening 1020 psig (7.12 MPa)

PRZ. Power Relief Valve Opens 2410 psig (16.7 MPa)

PRZ. Power Relief Valve Closes 2390 psig (16.56 MPa)

5. G. Main Feedwater Pump Trip indirect Trip on Scram

PRZ HTR ON 2141 psig (14.85 MPa)

PRZ HTR OFF 2171 psig (15.05 MPa)

PRZ BACKUP HTR OFF 2151 psig (14.92 MPa)

PRZ BACKUP HTR ON 2136 psig (14.81 MPa)

PRZ Spray ON 2210 psig (15.32 MPa)

PRZ Spray 0FF 2136 psig (15.16 MPa)
,

*To oe used in Test L6-1 only.

OO
15



..- - .-- - - - --_.- . _ _ . _ . . . _ _ _ - _ _ _ _ . _ _ _ - _ _ _ - - .

. .

NE L6 Series

E05

TABLE IV-3 f(EV. 1

91

INTACT LOOP PRESSURE DROP |
|

!.

i,
'

i
,

I

| Location Instrument AP psid (Kpa) K i

i

!

RV to SG PdE-PC-3 3.70 (25.61) 0.6524
out in ,

|

1

| SG to Pumpin d * * *~

in
i
i

| Pump to RV Pde-PC-5 3.03 (20.89) 0.5605
out in

i

RV 0 PdT-P139-30 25.50 (175.82) 4.6171
in out

Pump (Total AP) PdE-PC-1 67.56(465.83) 12.2403

!

.

6
AP values are basea on a PCS flow of 3.8x10 lbm/hr (478.8 Kg/sec)

j and system temperature distribution of 535 F (552.6 K) vessel inlet, {

| 570 F (572 K) vessel outlet, and vessel (and SG) Tave of 552.5 F |0

f! (562.3 K).
|i

2 2 2
K=2g pA AP/m and is based on a flow area of 0.6827 ft ,

c

! '

:

| t

,.
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V. TEST REQUIREMENTS,,

/ REV. 1V)
This section is intended for facility and operating personnel's

use. It provides tne system configuration and the initial conottions
tnat must ce established prior to test initiation.

All systems shall be operated per tne Technical Specifications.
Deviations from the Plant Operating Manual (POM) may occur and are

covereo by tne Experiment Operating Procecure (EOP).

b .1 Configuration Control

ho modifications or alterations should be maae to LOFT systems or

data acquisition and instrumentation systems af ter an experiment nas
oeen completed until approval of the Joint Experiment Group (JEG) is

obtainec. This is to allow evaluation of a system or component,
snould unexpected experimental results be obtainea.

\j
b.2 System Configuration

5.2.1 Emergency Core Coolant Systems. Test L6-6 requires the

use of HPIS Pump A at 25 gpm delivering cemineralized water to the
intact loop cold leg. All other ECC system paraneters for all L6
series tests will be as requireo for normal power operation.

5.3 Initial Conditions

Prior to initiating any anticipated transient, the following
initial conaitions must be establisned.

b.3.1 Operating History. For tne anticipated transient test

series, a reactor scram is expected to occur thus terminating the
significant energy generation. it snould be noted tnat only in te t

,/~'Na
'
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L6-1 is the probability of scrai anbiguous. Tnerefore, a

REY. 1'"') representative level of oecay heat should be obtainea by power
/' operation prior to test initiation. Consequently, with the

concurrence of tne LOFT Test and Data Branch, and the Reactor Systems

Brc>.ch, the following requirements are to be net prior to test
initiation:

4

1. Test Lb-1 and L6-3 will acnieve a power level and operating
time sufficient to proauce at least 250 kW at a time of

4000 seconds after scram.
,

2. Test L6-2 will achieve a power level and operating time
suf ficient to produce at least 277 kW at a time of
4000 seconos after scram.

5.3.2 System Conditions. The initial conditions identified in
Table V-2 snall be establisned prior to initiating the test. Systems

or centrollable parameters not identi'ied in tne taole or this section

[ \ have no programmatic importance ano w sll be operated per Plant
b Operating Manual requirements.

5.3.2.1 Pressurizer Heaters. The pressurizer heaters will
De allowed to cycle on pressure in the normal operating mode.

5.3.2.2 Blowdown Recirculation Lines. Blowdown leg

recirculation flows will be used during the tests.

5.3.2.3 Broken Loop Hot Leg Heaters. Power to the broken

loop hot leg neat tracing snall be continueo during the tests. Prior
;

to test initiation, the heat tracing Snall be used as required to
obtain the specified not leg temperature. Heaters can be turned of f
at the completion of each experinent.

A

. (v)'
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5.4 Actions Required for Testing REV. 1, ~s,

> 3

O Manual operator action is required to initiate eacn test in the
series. Monitoring of PPS parameters during each test to ensure that
the reactor scrams at the proper value'is also required.

5. 4 .1 Specific Actions for Each Test.

Lb-1 Loss of Steam Load

Tne test will oe initiatea by manually closing the main
steam flow control valve. With tne corresponoing
increase in both PCS and SCS pressure and temperature,

reactor power will decrease. The reactor is expected

to scram on eitner the PCS hot leg tamperature or

pressure trip setpoints. Snould selected setpoints on

the secondary side be exceecea, the reactor will be
manually scrammed. if the reactor conditions do no't

,f y
violate any automatic or manual setpoints, active
operator intervention will not be required until the
PCS pressure and temperature nove stabilized. If the

reactor has not scramed, tne plant will tnen be

stabilized in Fbde 6. feoula the scram occur, the

plant will be returned to the hot snutoown mode,
following staoilization of tne PCS. Operator

intervention will be required for tne nonitoring of
selectea measurements. The cnannels neecing

surveillance are the not leg pressure and temperature,
and steam generator secondary pressure and level.
Manual opening of the main steam flow control valve may
be requireo if the SCS pressure apprcaches the safety
valve setpoint of 1100 psia.

{%.
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L6-2 Loss of Forced PCS Flow With PCP Coastdown REY. 1

N'
The experiment is initiated by manually tripping the
power to tne prime mover motors on tne primary coolant
pump motor generator set. Tne reactor is expected to

scram on the low PCS flow setpoint followed by a
suosequent PCS pressure / temperature cecrease and SCS

pressure / temperature increase. Tne steam flow control
valve and feedwater system af ter scram logic will
control the secondary system. PCS stabilization is
expected to occur at 150 seconds and 2170 psia.
Stabilization of the SCS is expecteo shortly

tnereaf ter. Specific operator intervention is not
required until tnis time wnen the system should be
brought to a not stancuy conaition. Monitoring the PCS
flowrate in conjunction with the rod bottom lights will
be requireo to ensure reactor scram.

L6-3 Excessive Loaa increase

Test initiation will De the opening of the main steam
flow control valve at maximum rate to tne full open

position. Feeowater flow control will be lef t on
automatic to ensure a proper steam flow /feedwater flow

match. Both primary system temperature and pressure

will begin decreasing and reactor power will increase
until eitner a scram on nign power or low pressure

occurs. Snould temperature and pressure in tne hot leg
accrease sufficiently rapid enougn, a low not leg
pressure scram will occur, possibly prior to a nigh
power scram. -Operator intervention should not be
required tnroughout the transient until the PCS
conditions nave stabilized. At that time, steps should

be taken to

20
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(m place the plant in a not stanoby mode. Monitoring of

b') the reactor power level, hot leg pressure and
temperature, and secondary conditions will be requirea.

L b-4 Inadvertent Roa Sank Withdrawal at Power

All control rods will be withdrawn from an initial rod
# position of 50 inches with the reactor at 37.5 MWt.

Reactor power, pressure, and temperature will start to
increase with similar increases in SCS
temperature / pressure. Depending on the roo worth for a
witnorawal from 50 incnes, the scram setpoint may or

may not be reached. All PPS channels snoulo be
monitorea to ensure that setpoints for scram are
Complied with.

L6-5 Loss of Steam Generator Feedwater

V The main feeawater pump supplying flujo to the steam

generator will be stoppea and the feeawater flow
control valve will be closed to start this test. As
neat removal aecreases, tne PCS temperature ano

pressure will start to increase, decreasing reactor
power. The reactor will be manually scrammeo when the

inaicateo steam generator weter level reaches -5 inches

(zero reference is 116 inches above the tube sheet).
There is presently no automatic scram on low steam

generator water level so manual operator action is
required. If the manual scram is not accomplisned, the
reactor will scram later on high PCS hot leg
temperature. The additional time will allow the steam
generator water level to decrease to about 8 inches
above the top of tne tube sheet before the scram occurs
causing an unacceptable dryout of the tube bunale. PPS

O
's
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channels tnat should be monitorea are PCS temperature
p-

and pressure. SCS pressure and level snould also be(a),

observed, altnough tney are not PPS channels.

L6-6 Inadvertent Boron Dilution

Pressurizer level will be lowered to the bottom of the
control bana and HPIS flow at 25 gpm using

demineralized water will be initiated to start this
test. Reactor power will start to increase as the net
boron concentration in the PCS decreases. PCS and SCS

temperatures and pr .sures will start to increase,
causing negative .eactivity input to tne reactor. The

scram will probably occur on nign PCS temperature or

pressure. This transient will take more time than tne
' others due to the containation of positive reactivity

addition from Doron concentration decrease and negative

reactivity addition from increasing PCS temperature.
/

{) All PPS cnannels and SCS pressure and steam generator

level snoula be monitored. If a nign pressurizer level
(53.0 intnes) is encounterea prior to automatic scram,
manually scram the reactor to avoia a solid
pressurizer. Tnis could occur as early as
298 seconds.

b.4.2 Core Monitoring. During all tests monitor vessel inlet
ano outlet temperatures and upper and lower end box temperatures for
evidence of natural circulation or upper end box temperatures greater
tnan 100 F above saturation (L6-2 only). See Section 5.5 " Abnormal

Conditions", for any required corrective actions.

b.4.3 Steam Generator Safety Valve Discharge Line Temperature.

On five minute intervals from test initiation to end of test and on
indications of safety valve lifting, obtain a printout from tne FTM of

CN
U
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the temperatures indicated by TE-P4-135 anc TE-P4-136. Transmit the

This is
(v) cata sheet to LOFT Program Planning after test completion.

applicable to all tests except L6-3.

5.4.4 Test Termination. Tne . test shall not be terminated,

cxcept in case of emergency, nor shall data acquisition be stopped
until the following termination criteria, inclusive, are met.

a. Pressurizer level has been recovered to the normal band

o. Positive operator control of pressurizer pressure on heaters
and spray has been restorea consistent witn the MPT curve

c. Steam flow control valve, CV-P4-10, is no longer cycling

d. Steam generator pressure in equilibrium, within 50 psig,
witn not leg temperature, or SCS and PCS in controlled
cooloown, and

[mi

L)
e. Steam generator narrow range level indication has been

recoverea and level is increasing.

There are no prograinmatic experimental requirements for operator
actions after the cata recording has been stopped.

.

Table V-1 identifies the sequence of events expected to occur

during the tests in the series. The table is presented to provide on

understanding of the events taking place,

b.4.5 Plant Recovery Criteria. Operator intervention to recover

the plant shall be delayed until at least the time specifieo in Table
V-1 and JEG concurrence has oeen obtainea. Recovery snall be in

accordance with applicable POM procedures.

[v
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5.5 Abnormal Conditions

REV. 1,.

[s's
' This section covers system failures and accicents that could take

place prior. to and during a test.

5.5.1 Unplanned Events Prior to Test Initiation,

b .S .1.1 DAVDS Recording Failure _. If a DAV05 recording

system or tape deck fails prior to initiating the experiment, tne test
snould be placed in " Holo" until tne system is repaired or until a
coordinated decision by tne JEG is reacned to proceed with the

experiment.

5.5.1.2 Reactor and Associateo Systems Abnormalities.

There are no LOFT Program experimental requirements for operator
actions taken to mitigate any abnormal condition occurring prior to
initiating a test. Should an unplanneo event and recovery take place,
tne initial conoitions of tnis EOS shall be reestablished prior to

fy

(v) initiating the test.

Test initiation is aefinea as the time when the specific
intentional disturbance to equilibrium reactor operation is

initiated. These disturoances are different for each test in the
Lb series.

' 5.5.2 Unplanned Events Af ter Test Initiation.

5 . 5 . 2.1 DAVOS Recording Failure. Since the experiments are

expected to last 1800 to 3600 seconds, the experiment should continue
until it is oeterminea tnat tne DAVDS cannot be repaired unless

experimental measurements required for test monitoring are lost. In

that case tne plant shoula De manually scrammed ana Plant Operating
Manual Procedures should be used for recovery.

C%
O |

:
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5.5.2.2 Reactor and Associated Systems Abnormalities. The

; test shoulo De terminated if any condition occurs that causes loss cf
control of tne experiment. Loss of control snall be considered as
loss of instruments used to nonitor test progression; loss of control
shall also De defined as-the loss of effective operator actions to

,

control or guide the plant during system recovery. If any cladding'

temperature determination exceeds 680 F at any time, terminate tne
test.

.

4
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TABLE V-1

/ N, REV. 1

- Q''l
GENERAL TEST SEQUENCEa

Time Function

Prior to initiat- Complete instrument calibrations per
ing tne test. -Section 6.3, and establisn accumulator, BST,

and BWST conditions

Bring reactor critical

Approacn to specified power and intermediate
power plateau testing

Take PCS and SCS water samples
Perform data integrity checks

Start DAVDS

TEST L6-1

To Close main steam flow control valve on steam
) generator

To + 50 sec Reactor scram from high PCS temperature or
pressure

To + 100 sec PCS temperature stablized, SCS
temperature / pressure no longer increasing

To + 105 sec Recovery begins

a. The general test sequence prior to To is applicable to tne first
anticipatea transient only. Tne timing of events -in this table are to
be considered as estimates only and therefore may not represent the
true behavior of the experiment.

4

v
26

!

!
!

.



, .

NE L6 Series

EOS

REV. 1
TABLE V-1 (Cont'd)n

[V
_

~

\

Time Function

TEST L6-2

To Primary coolant pump prime mover motors
de-energized

To + 4 sec Reactor scram from low PCS coolant flow

To + 6 sec Control rods cottom

To + 20 sec Pump rpm coastdown to 750 rpm. Pump generator
field breakers trip

To + 150 sec PCS temperatures stabilized and converging on
a constant core AT

To + 200 sec SCS pressure stops increasing

To + 210 sec Recovery begins

R./

TEST L6-3

To Open main steam flow control valve on steam
generator

To + 12 sec Reactor scram on high total power (52 MWt)

To + 14 sec Control rods bottom

To + 40 sec PCS temperatures stabilized and converging on
a Tave value

To + 100 sec SCS pressure stops increasing

To + 110 sec Recovery begins

|/ \

'(./
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: TABLE "-l (Cont'd)f'

REV. 1
L /
4

! Time Function

1.

-TEST L6-4'

h. 'To ' naur Control rods adjustea to 50 inches withdrawn-

' '

at 37.5 MW by boron adjustment
1

a

'

To All. rods withdrawn to 54 inches ,

i To + 420 sec Reactor power increased to 47 MWt

: To.+ 450 sec PCS and SCS. temperatures / pressures stabilized
| at equilibrium values

-To.+ 500 sec ' Manual scram-

~

To + 510 sec- Recovery begins

i

$- TEST Lb-5

i (
! To Main feedwater pump ce-energized and feeowater-

flow control value closure initiated

To + 20 sec Steam generator level reaches -5 inches
(111 inches above tubesheet) Manual Reactor

'

Scram
4 .

To + B0 sec PCS temperatures stabilizea and converging on-

->
Tave value

To + 120 sec SCS pressure stops increasing ;
'

To + 125 sec Recovery begins
;

i
'

<

1

i

i
f'
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TABLE V-1 (Cont'd)- REV. I

tO
Time Function

TEST L6-6

To - 60 sec Pressurizer level adjusted to low level alarm |
(slightly greater than 18 inches)

To HPIS flow at 25 gpm. using demineralized water
initiated to colo leg of intact loop

To + 298 sec High pressurizer level. Manual reactor scram

To + 320 sec PCS temperatures stabilized and converging to
Tave value

To + 340 sec SCS pressure stops increasing

To + 350 sec Recovery Degins

O

A

O
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TABLE V-2 REV. 1p
'

s

INITIAL CONDITIONSa

Test

Primary Coolant System Operating Band L6-1 L6-2 L6-3 L6-4 L6-5 L6-6

Power Level (MW) +1 37.5 37.5 37.5 37.5 37.5 '37.5
Flowrate (x106 lbm/hr)' T0.05 3.8 3.8 3.8 3.8 3.8 3.8
Pressure (psig) T 15 2156 2156 2156 2156 2156 2156
Pzr Level (in.) T7 44.5 44.5 44.5 44.5 44.5 20.0
Control Roo Posn (in.) T0.5 54 54 54 50 54 54

RV Inlet Temp (OF) 12 535 535 535 535 535 535

EMERGENCY CORE COOLANT SYSTEM

Accumulator Operating Band Test

Liquid Level (in.) As Required

h. Pressure (psig) For.

Temperature ( F) Plant Operation

D
l HPIS

Flowrate (gpm) +2 As Required For 25
,

Initiation (psig) +27 Plant Operation 2156

LPIS

Initiation (psig) As Required For Plant Operation

a. Values shown are indicated values.

D. Operating Danos applicable to Test L6-6 only. |

|

O |v
;

'
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TABLE V-2 (Cont'd) RR 1

Test

Primary Coolant System Operating Band L6-1 L6-2 L6-3 L6-4 L6-5 L6-6

BST

Liquid Level As Required
Liquid Temperature For

Pressure Plant Operation

Broken Legs _

Cola I.eg Temp. (OF)
Indicatea by..
TE-P138-170 +25 535 535 535 535 535 535

Hot Leg Temp (OF)
Indicatea by
TE-P138-171 +25 535 535 535 535 535 535

Seconaary Coolant System

Steam Generator
Liquid Level '(in.) +2 7.5 7.5 7.5 7.5 7.5 7.5

,

t

|

i

\
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VI. MEASUREMENT RE(/J1REMENTS,r3 REV. I

(a)
6.1 Normal Measurement Requirements

Measurements required for the L6 series of experiments are
identified on the Data Acquisition Requirements Lists (DARL) to be

publisned prior to each test.

The DDAPS and analog systems will be used for long term data

recording and the DDAS will be used for short term recording (-30 to

200 seconds).
I

DDAPS and analog recording will be required from -30 seconds

until tne plant is stable. Approximate times for each test are as
follows:

p, L6-1 1800 seconds

b L6-2 1800 seconds

L6-3 1800 seconds

Lb-4- 3600 seconds

L6-5 1800 seconds

-L6-6 3600 seconds

No later tnan 2 weeks prior to tne scheduled test, LOFT Program
will transmit, by letter, the updated measurement requirements to the
LOFT Facility Division. A copy of tnese requirements will De sent to

DOE /NRC.

6.2 Minimum Measurement Requirements

Measurements that fail prior to test initiation should be
repaired if possible. If a failed instrument (s) cannot be repaired, ,

the JEG snal) determine tne course of action.

('~) .

+ i
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To assist the JEG witn cetermining their course of action the
,s

( ) following critical measurements list is provideo. Tne list identifies
measurenents whicn are considereo important for each experiment:

Critical Measurements List
.

(1) Steam generator fluid conditions

Pressure PT-P004-10A

Level LT-P004-008B

LT-P004-008A

(2) Pressurizer fluid conditions

Temperature TE-P139-19

or TE-P 139-20

n Pressure PT-P 139-005s ,,j

or PE-PC-004

Level LT-P 139-006

or LT-P139-007

or LT-P 139-008

(3) Upper plenum pressure PE-lUP-1 A

(4) At least I upper ena Dox tnermocouple from each instrumented

fuel nodule
TE-lUP-1

TE-20P-1 or 3

TE-30P-1

TE-4UP-1 or 3
TE-5UP-1 through 8 ( Any 1 of)

TE-6UP-1 or 3

)-
-
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EOS! :(5) Lower plenum pressure
REV. 1PE-IST-1 A.or PE-2ST-1 A

4

(6);.! At leasti:l' lower end box thermocouple from each instru:nented -

|
- fuel ^ modul e -

TE-lLP-1- i

'

TE-2LP-1.or 3
i

.TE-3LP-1

TE-4LP-1 eor-3 ,

TE-SLP-2.or-4

| 'TE-6LP-1 or 3

(7) 1 Cladding thermocouples mo'nitored to ensure test safety'

.

(8) Feedwater. fluio conoi.tions -
F1ow FT-P004-72A'

) Pressure PT-P004-034 -

Temperature TT-P004-004
,

:

iFT P004-012'

(9) Steam flowrate-
<

1
'

(10) Cold leg temperature' TE-P139-28-2

; ..

()1) Hot-leg temperature _TE-P139-32-2
,

6.3 DAVDS Calibration Requirements
,

t

:

The DAVDS calibration and data recording should be' performed for
!

{ tnese : tests -in the normal' manner. The reduced and zero flow

|- measurements must-be made prior to plant criticality. (See LOFT

| -Technical Specifications.) . .The following paragrapns are organized and
L 'cata requirements listed for each temperature,
i

,

[ 34
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U EOS(1) Anbient Temperature-(N230 F or N383 K)a
REV. 1

-

(a) With system' pressure at . 500 psig (3.45'MPa)' run a
-

DAVDS calibration eneck.

L L(b) Record 20 sec.of data at 200, 500, 1000, 1500, 2000,

and 2250 ps ig (1.38, 3.45, 6.89, '10.3,13.8, - and

| 15.5 MPa) and no flow in ooth increasing and decreasing .

directions (11 points).
i
'

(c) Start the pumps and take 20 seconds of data at 15, 20,
<

|
30, 40, 50 and 60 Hz (pressure as specified by LOFT
Facility) in both increasing and decreasing directions

,

(11 points).

(2) Raise primary system temperature 'to 300 + 5 F (422 +
3 K).D When tne temperature nas stabilizea witnin the

j error' bands and pressure is tnat specified by LOFT Facility:~

k
(a) Record 20 seconds' of data at tne steady state flow ano

temperature.

U
| (3) Raise primary system temperature to 420 + S F .(489 +

3 K).D 'When tne temperature has stablized within' the
'

error bands and pressure is that specified by LOFT Facility:

(a)' Take 20 seconds of data at the steady state. temperature -
,

| and then shut the pumps off, recording coastdown data.
!

(b) Take 20' seconds of data at tne no flow condition.

[ a. . Test L6-2-only..

b. May De omitted witn tne concurrence of tne -LOFT Data Analysis

O Branch.

35r.
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(4) Raise primary system temperature' to 540 + 2 F (555.4 + ' REV.1

)- 1 K).8 When temperature has stabilized witnin the error |-

bands and pressure is that s;,ecified by tne LOFT Facility
'

. Division:

,

(a) ' Take 20 seconds of data ~ at the steady state temperature
and then shut. the pumps off, recording coastdown data.

:(b) Take 20 seconds of data at the no flow condition.

-(c) ~ With the pumps off vary system pressure and take,

20 seconds of data at 2250, 2000, 1800, 1600, and

1400 psig (15.5,13.78,12.4,11,. and 9.65 MPa) in both
increasing and decreasing directions (9 points).

(d) Start tne pumps and record 20 seconds of data at 15,
20, 30, 40, 50, and 60 Hz in botn increasing and*

decreasing directions (11 points).
,; O

-(e) Witn system pressure at 2250 psig (15.5 MPa) and4

540 F (555.4) run a' DAV05 calibration check.

1 (5) If tne primary system temperature is at 540 + 2*F as a

i result of performing a previous experiment:0

(a) Take 20 seconos of data at the steady state temperature
and then shut the pumps off, recording coastdown data.

(b) Take 20 seconds of data-at the no flow condition,
t

a. Test only.

b. Tests L6-1 and L6-3'only.

n'

-
36

.. .- - , .- - -. - . . . . . , _ .



. _ . _ __ . _ _ . _ . . _ ~ . _ _ . . _ . _ . . . _ . . . _ _ _ . _ . . _ . _ . _. .. _ _ _ . . .. __. _ _ _ _

. .
,

i

NE L6 Series

! (c) Vent and cneck instrumentaton lines on measurements EOS REV. 1 !

PE-PC-5 and PE-PC-6.

(6) At ap;,roximately 2 hours prior to T run a DAVDSg

calibration check.

t

.

.

t
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