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GKM-II-M Condensation Tests

Description of the measurement concept i : R541
R522

Reference (e.g., Project, R&D Project): | /s/ 1l May

PP&L, SSES Units 1 and 2, CCOP 1 | Signature /
541-Sd/0000-8762

rer. no.,

summary |Pages: © Attachments: 2
| .. i

Under contract to the Pennsylvania Power & Light Company (PP&L), the KWU
1s preparing transient condensation tests of n; pressure suppression
system in the Grosskraftwerk Mannheim (GKM) These tests will Le per-
formed in the modified GKM II test stand (single cell with proportionate
drywell and suppression chamber at actual scale). The purpcse of the
tests is to verify the design of the pressure suppression systems of

the Susquehanna 1 and 2 nuclear power plants.

™

The test stand is extansively instrumented. instrumentation systems
are installed: operating instrmentation and instrumentation.

The purpose of I ;ns:runeﬂtat;cn to controle the test
sequence and ensure s the test and. A process
control computer is used for data acqu‘szt;on.

The purpose of the test instrumentation is to collect all relevant data
needed to evaluate the various phenomena. The measurement signals from
the individual transducers are recorded on magnetic tape, light-spot
line recorders and to some extent by the process control computer.

A survey of the instrumenta and i rangement is given in
Figures and Tables.

/s/ Schmid /s/ Kempf /s/ Becker /s/ Sack
Authors' signatures For ext. releas.
Schmid Kemp £ Dr. Becker, R141 Sack, RFl32 16
Distribution list (Add "z.K." if onl: Summary for information):
Standard distribution list 2 of 15 May 79
Mr. Witt R541 Mr. Brunswick RS522 ‘
Hoffmann R541 PP&L 3x via RF 132 VL o
Flittner R541 : .
Ehrnsperger R541 Dr. Schweickert RS 3

Spengler R523 ai’ gfg?gen ggiﬁ‘ For info. only
Storb R522 sy o, ““i

Mr. LOhr R141
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Page 3

Following these letters is a number which characterizes ] unt or

J

measurement location in the test stand. For th: urpos stand is

divided imaginarily into different System Groug

contains transducers on the

he feedwater tank B 20
contains the feedwater tank
characterizes the steam accumu
contains the steam supply to
contains the instrumentation of
the vent =

characterizes the suppression chamber
contain the operating instrumentatior, while groups
instrumentation.

1s a decimal point which separates

transducers.

e purpose of th J instrumentation
to monitor the steam accumulator,
the measurement transducers

computer 1is
tape and 1 be p C ot . h test. Before

process control mE c ' recorded measurement signals

setpoint values ' he measurement value

the setpoint value ] ) ; that measured value

the printout.

The operating instrumentation concentrates on the measurement of pressures,

temperatures and water levels in the steam accumulator, steam lines and feedwater

tanks.
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2.

note: The column headed "Transducer Nates"

should read "“Transducer Data".

of the German word "Daten", wh:ch can mean either “"dates" or "data" in English!

.

Ld

This is an incorrect translation by KWU

KWU

GKM II - M - Condensation Tests

Date

. L/11/79
R541 -Operating Instruinentation - "
Transducer Dates Recording Place
Transduc >r Measuring - Point Marking Measuring - Location Type Measuring [Stock-No. [Measuring DPS |Control | Test Figure
Range Amplifier Channel | Station |Facility
PG with
P 1.1 Pressure in the superheated steam line to the Sl 25 bar 20 wA X X 1
steam line steam accumulator
sensor
P 1.2 - “win steam line » " » X . 1
P 1.) Pressure in the feedwater tank feedwater tank B 20) > w - X 1
P 2.1 feedwater tank B 202 \a 50 bar CF A X X 1
P 3.1 Pressure in the steam accumulator, - » - X X 1
steam zone
L ). Water level in the steam accusalator '::::on 2 bar 20 mA X X 1
L 3.2 " » 0.2 bar 20 mA X X 1
5 Water
L 3.) gage - - X 1
. SG
P 4.1 Pressure in the blmu:o-m line ionplate 50 Lar CF A X 1
before throttle nozzle bridge
PG with
P44 Pressure in the blowdown line it 25 bar 20 mA X X 1
before the rupture discs Sendee
P 4.5 Pressure between the two ru, ture disxs » S - ) 4 1
PR —
s
e
T L Temperature in the superheated steam line to u'.'. CTC SSOOC DC A X X 1
o steam line steam accumulate
| ——————— -~
T 1.2 L main steam line cCTEC koo°c L X x 1

€L/01/1pS o



KWU GKM II- M - Condensation Tests Date
RS54 -Operating Instrumentation - s

Transducer Dates Recording Place
Transducer Mea-..ring - Point Marking Measuiing - Locahon Type  'Measuring |Stock-No. [Measuring DPS |Control | Test Figure
Range Amplilier Channel | Station [Faclity
T 1.} Tewperature in the feedwater tank feedwater tank B 20) cTC )Oouc DCa X 1
T2 - feedwater tank B 202 . a » x * 1
T 3.1 :::::r:::::o in the steam accumulator, . . . . . .
T 3.2 Temper ature in the steam accumulator, - » . X X 1

water zoune

Tewperature for the correction of
T 3.) the water level measwrement in the b - - X X 1
steam accumulator - 1

Temperature in the blowdown line

¥ 4.t before the throttle nozzle . - » - X X ]
T 5.4 Tewperature in the drywell at the wall " . " X X 1,34
" 1 Barton
L 6.1 Water level In the suppression poo cell 5 Sar 0. R0mA X x 3.4
L 6.2 Water level in the annulus gap » g . X X 3.6
———
I \, —
LW

W< |/

6L/01/1%¢ Y




KWU
R 541

GKM II-M-Condensaticn Tests

- Test Instrumentation -

Transducer

Measuring - Point Marking

Strain the tank wall
outside vertical

Strain in the tank
outside horizontal

tank

outside vertical

Strain in the wall,

tank wall

outside horizontal

Strain in the

Vertical
the

bending strain

quencher dumm
) y

Horizontal
At the

bending stra

quencher dummy

Vertical strain at the

legs of

beading

the test vessel

Vertical bending strain at the

legs of the test vessel

Displacement of the bottom

of the cylinder

inner

Displacement of the inner

cylinder at the crossing place

Displacement of the inner

cylinder at the crossing place

Displacement at the stiffening ring

Temperature in the suppression

pool water zone

Measuring Location
Angle
)

Level

Transducer Dates
Yy;-c Mm.*—,\umg Stock -No

Range

Measuring
Amrplifier

Data Recording
[)"‘) Visa '4\)"1"»\
Lhannel | corder

H{mm <
_Himm) | 9

2650

10000

10000

6090

4+ —

56

semi L Oiham/ m

bridge

inductive
semi

Lridge




~ ’
KWU OKM II- M- Condensation Tests Date
R541 -Test Instrumentation - 4/11/79
|Measur|ng Location| Transducer Dates Data Recording
Transducer Measuring -Po:nt Marking Level Angle Type Measunng | Stock-No | Measuring DPS (Wisi- |Magrehc| Figure
H (mm) g (°) Range Amphfier | Channel |corder | Tape
Temperature in the suppression o
T 6. pool .water zone 3650 180 £¥E s Reoe X X z 5
T6A " 2650 180 " b . X 5
T 6.7 - 1100 180 . = - X 5
T 6.8 » 0 center - - » X S
T 6.9 Temperature in the suppression
‘ pool air zone, top 14100 270 " " ” X ~
Temperature in the suppression " "
¥ 6.0 pool ,air zone, below 8010 270 o X 1.5
Pres the blowdown 1i 1
P 4. FREUDE SN SHE BISuAM. S - - complete 50 bar CFa X X X 1
before throttle nozzle
bridge
- Differential pressure at the = N - o
ar 4.2 throttle nozzle ol . . l "
aP 4.) " - - b o 4 bar 20 wA x x x '
cell
T ALt Temperature in the blowdown line o
= hefore throttle nozzle - - Cee 300 C DCa X 1
" : . . Piezo- Ch
P 3.2 ynamic pres ure in the steam _ _ ket - arge x x "
accumulator ,water zone amplifier
transducer
SG
P S.1 Pressurs in the drywell - - complete 20 var CF A X X X 4
br idge
P S.2 Pressure in the downcomer pipe, top 15550 270 " 10 bar L X X &
P %) Pressure in the downcomer pipe,middle 10580 270 » " . X X Iy

6./01/1%S o

1_73 "I.' _/“' ;‘7 j



KWU

GKM II-M-Condensation Tests

Date

RS54 -Test Instrumentation - 4/11/79
lMeosunng Location| Transducer Dates Data Recording
Transducer Measuring -Point Marking Level Angle Type Measunng Measuring UPS Visi- |Magretc| Figure
H {mm) < (°) Range Amphfier | Channel |corder | Tape
S5G
P S5.A Pressure in the downcower pipe below 7300 270 complete 10 bar cCP a X X “
bridge
P 5.9 Pressure In the downcomer pipe,exit }750 270 - - " X X “
Pressure differential between dry- = »
ar 3.6 well and suppression chamber 2 - 3.3 ber X 5 5 ¢
on 5.1 Oxigene rate in the downcomer pipe 15550 270 - X X B
oR 5.2 - 15550 270 - X X “
Indication of the swing check
DG 5.1 valve between drywell and - - - CF A X
suppression chamber
nG 5.2 » - - - » X
T 5.1 Temperature in the drjwell, top - - crec )OOOC DCa X “
T 5.2 Temperature in the drywell below - - - - . X &
253 Temperature in the drywell sump - - . - " X &
Temperature in the “ " "
T 5.5 downcomar pipe middle 10380 210 . .
T 5.6 Temperature in the downcomer exit 3750 270 " - » X X x s
¥ t the s ssi pool o
‘ressure a e suppression poo L
) vall,water zone 6150 180 Fphehe 10 bar cra x X x s
P 6.2 " 4150 180 » " " x x X 3

-‘t-

6L/01/1%S o



. . . o
KWU GKM II-M-Condensation Tests Date
&/ /79
R 541 - Test Instrumentation - ’
Measuring Location] Transducer Dates Data Recording
Transducer Measuring - Point Marking Level Angle T/pe Measuring | Stock-No. | Measuring DPS Visi - Magnebc| Figure
H{mm) (} t?) Range Amplifier Channel | corder fape
. Pres<ure at the suppression pool - .)".
P 6.) sall water mass 3650 180 omplete 10 bar CFa + X S
bradge
P 6.4 - 2650 180 - ® X X 5
P 6.5 » 2650 0 - » X | S
P 6.6 " 2650 S0 " X X 5
P 6.7 » 1100 180 " X X b
P 6.8 (4] center X X S
P 6.9 Pressure in the suppression 15100 270 20 bar 4 X o
chamber ,air zone
AF 6.1 Alr fraction in the suppression 4150/6150 180 - y. % b 5
chamber water zone
AF 6.2 L 26 50/ 6150 180 " " 5
spark
LP S.1 Water level in the downcomer pipe 3750 90 »lug - DCA N 5
LP 5.2 . LOS50 90 - X .
LP 5.) - L450 90 . - X 5
LP 5.4 » 6150 90 - X 5
P 5.5 ” 7950 90 o - . X 5
125
-

¥

C

01 /1%

J
o

)




GKM II-M-Condensation Tests

KWU Date
R 541 -Test Instrumentation - Nt
[Measuring Location| Trans-ucer Dates Data Recording
Transducer Measuring - Point Marking Level Angle Type Measurning | Stcck-No. | Measuring DPS | Visi- |Magnelc) Figwe
H (mm) g (°) Range Amplfier | Channel [corder | Tape
5G
56 6.1 Longitudinal strain,Bracing 1 6090 [§] complete CF A X X X 5,6
bhridge
5G 6.2 Longitudinal strain,Bracing 2 6090 90 . " b X b 4 5,6
Loads due to the motion of the thzo-' Charge
L 6.1 water surface 6300 270 .::::;:;:' amplifier ¥ 3 R 3
Ic 6.2 . 6300 270 " » X X X 5

|

-

- y -
—rey

-cI-

6L/01/1¥c o
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- 16 - Kraftwerk Union
| R 541

m R 541/10/79
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R S41
R 541/10/79
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