PCC TEST PLAN & PROCEDURES

) Vestowr

SIET 00098PP91

9310290079 ;
FDR " ADOCK 33553%.34



- -
SR Ta TNFORMAZIONT ZISPE

-~ ™ s
i

RIENZE TERMOICSRAULICHE

FYACINZA - MILANO  DTALY

z m

Z.ONE REATTOR]
CNNOVAT

CCMMESSA:

DISCO:

PAGINA: 1 DI: 22%

ent INEA Job N®  INSBO3 disk © 198 page of :
TDENTIFIGATIVO: — . . CL.ris.: ALLEGATI
socupent N# 0 i J: ¥:.8 vt 3 class = enclosured g

TITOLO:

o 5 Tl

-ph -

(4 ]
T

T PLAN A PROCEDURES

REDATTCRI

prepareda OV:

RISEQVATO 1 PAOPRIETARY
CL” CLASS
Denmrsm———
Riprodurane “esomzuzien gng transter of
apoonts ¢S oo ~-= sadior information here

v cor

AIZALON? SIUNB

ferLie voima A

“aq 3 Nl afowed wihout
=~gem

-
Lora

| S—
A “
To v

v O

-

-

Sl €hp e

v

e ) % 1 - A -

y 28/7/93 EMISSIONE O, /escov) L. "yjcna
AEV.: DATA: DESCRIZIONE: NEDAZ IONE APPROVAZIONE: AUTORIZZAZIONE:
e sale sEscriotion ~recared bv. approvea IV authzrigatien
nisrmaziont LAretiasente ° ervate 4 reoprieta ZIET p.4a “@4 non uytiilzzere pev
seapr divers. da Tuel per U sno Late formite.

ny 1dential aforaatisn propersv =i ‘ES B.2 Net e used {ar any purpose atner

suphlieg

LHan gf wWRILITH

—



SIET Document Rev of
cenone wemmn [nnovalivi OORKPPO ) N 238

SOMENCLATURE
A0 Aur Operated
CGA Color Graphi: Adapser
cPu Centrad Process Unat
cT Condensate Drain Tank
d Throat Diameter / diameter
D Inside Diameter
DAN Nuciear Area Direction
DAS Data Acquisiton System
DL Drain Line
DOS Dusk Operative System
DRF Design Record File
DSS1 Disk Storage System Inlerface
F Flowrate
FCV Flow Control Valve
FFT Fast Founer Transtormer
P Feed Pump
FWL Feed Water Line
GDCS Gravity Dnven Cooling Svstem
h Pressure Tap Height Difference
M Height / Elevanon
HCV Hand Conurol Valve
HV Hamd Valve
10 Input / Output
L Level
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LoV Level Congrol Vaive
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INTRODUCTION

The 1ests specified in (his document are part of the program 1o design and cerufy the SBWR. The PCC
siem pertorm vital roles in removing hedl irom the contanment dunng accident condibons. Full-scale
srototvpical condenser 1 (his systems are 10 be (ested at full pressure, temperature and fow conditons.
The 1ost factnty specified for this program are nol represeniauve of the SBWR systern of which this
“ondenser will be part. The specified (ests are “component” lesis and therefore the test system performance
. not intended to be representauve of the SBWR svsiem performance.

This Test Plan and Procedures document consists of 3 pans:

Part | .ontuns (he Test Plan including a general descnpuon of the PANTHERS - PCC program. iis
soecuves, the expenmental facility, including (he instrumentation. the control sysiem. the dala acquisiuon
vstem. the different types of tests. inciuding cold and hot shakedowns,

Part 11 contans the specific instruction on how the testing shall be performed.

Part 111 conains the Quality Assurance Plan
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INTRODUCTION

Part | Test Plan contains a general description of the PANTHERS - PCC program: its objectuves. the
cxpenmental facility, including the instrumeniation. the control sysiems, the data acquisbion sysiem.
the dufterent types of tests. including coid and hot shakedowns.
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L TEST PROGRAM OBJECTIVES

The general obyectives of the full scale PCC testare (ref. 211

4 Thermaibydraubc confum that designed PCC meets the thermalhydrauix performance requirements
for use in the SBWR

r) Structural - confirm that the mechanical design of PCC 1s adequate 10 assure the structural integnty of
he urit for the expected SBWR lifetime service conditions.

) Single Module Test - confirm. with PCC tests, that the test performance of a half-unit IC is an adequate
reprasentation of the periormance of a full-unut iC.

The thermaihvdraubic specific objectives are:

1) measure the sieady-state heat removal capability over (he expected range of SBWR condigons:

inlet pressure

concentration of noncondensible gases
PCC dufferenuial pressure

nool-side bulk average water iemperature

pool-side waler level

w1 contm that when o mixture of steam and noncondensible gases flows into the PCC. the uncondensed
cuses will be discharged from the vent line and the condensate will be discharged from the dran line.

confirm that tube-side heat transter and flow raies are stabie and without large Muctuauons,

Consirm (hat there 15 no condensation water hammer dunng the expected startup. shutdown and

[

operating modes of the PCC

 measure the inssde and outside wall temperature at typical tube locatons 10
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PANTHERS PCC TEST FACILITY P&ID 00209 DD 93 Rev. |
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4+ PANTHERS PCC TEST FACILITY DESCRIPTION

1.1 Test facatity genersl design

The flow diagram of Panthers-PCC iest facility is shown in (enclosure 1). The mam components of the plant

e

PCC condenser

PCC pool

makeup waler sysiem
draun Line

vent line

condensate drain ank
noncondensible vent tank
Sleam supply sysiem

noncondensible supply system

The design crtena are

4, POC cord=ncer 3 full scale prototype of the SBWR Passive Containment Condenser

n PCC pool: the total volume (173 m’), the pool area (29.84 m?).the boloff operung area (2 m?)
nd the nominal water level (4.4 m) of the reference pool. are preserved. The PCC pool volume can
he reduced by a diaphragm 1o perform PCC single module lests. mamtamning the same pool

area per moduie
o) makeup water sysitem: it allows (0 mantain a constant pool level al the maxamum cCONGENsSaLOn rale

4 drasn line: 1 is protorvpacal as in pracucal with respect (0 inside diameter 167) and eievalion

Sufference
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provade diagnosuc informanon tor investigabon of unexpecied condenser performance
1 provide iformauon useful to confum the understanding of tubeside performance
111 provide a fundamental data base for confirmation of TRACG simulaton of poolside performance

sstablish POC unit pressure losses with aur flow only as a benchmark aganst which to compare in plant

DCC aur Now performance

The structural specific ohectives are:

., measure the stress levels at the cntical locations on the PCC in the following condsuons:
sizady operation at different containment pressure. (cmperature and ar mass fracuon
i) poeumatic leak tesung

AT E)

(rans1ion trom operation ai normal contunment condiions 1o LOCA and severe accident

L OndIonS

1 measure the vibration at cnucal locations on the PCC resulting from fl v and/or condensaton.

Jemostrate by pertorming § umes the expecied number of pressure and thermal cveles that the PCC wall

uccesstully service 60 vears of SBWR.

i1 contiem. with PCC tests. thal the test periormance of a half-unit IC 15 an adequaie representauon of the

sertormance of a tull-umit IC
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., clevabon between the PCC pool botiom and the NWL of the PSP (15210 mm)

4.3 PCC heat exchanger

The PCC heat exchanger consists of the following major COMponents:

1) 2 10" verncal inia line for steam-au mixture supply with ilegral flange for connecuon (o pool floor

hi a sieam-gir distnbutor

o) two B” honzontal feed Line

11 1wo honzontal upper and two honzontal lower headers (660 mm inside diameter) with integral nozzle

and bolied covers

21 496 stunless sizel tubes. 2° OD

{1 1wo 10" verocal drain Line

¢1 two 8" verucal vent lines

hi seven 2° nozzle for instrumentalion cable penetranons

ien 1/4" NPT nozzie for thermalhydraulic measurements

The PCC is composed by two identical modules with jowl thermal capacity of 10 MW The verucal

0" man sieam supply line feeds two honzontal headers through an upper distnbutor and two 8" pipes.

Sieam 15 condensed inside 3 bundie of 248x2 stauniess sieel (SA 213 TP 304L) 2" verncal wbes. with
* sximmODand |65 mm of thickness. and 15 colleciad 1n two lower headers. The condensate 18 removed

‘hrough two 10" pipe connected. by means of rwo 4" pipe. 10 3 common 6 man drain line 10 the

_ondensaie lank. Al the “=ader outlet the drawn nozzie contans also the vent Lne for dnving the
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.eq1 Line: 11 15 prototypical as in practical with respect 10 insade diameter ( 10%) and elevavon

Jitference

_ondensate dran tank 1t reproduces the presence of the GDCS pool. It collects the sieam
_ondensed by the PCC and it keeps the pressure in the drain line equal 1o the inlet pressure. the
|ank has been designed 10 mamntan a good control of waier level dunng tesung with (he greatest
sapecied condensate flowraie, by means of 67 iniermal tube as overflow sysiem or by a hottom

discharge line and a level conurol sysiem:

noncondesible vent ank it reproduces the presence of the PSP it controls the discharge
pressure of the PCC and collects the ar / uncondensed sieam mixnare separaied in the PCC.The
(ank has beenarranged such as testing may be performed with the end of vent line either submerged

or ynsubmerged

Jteam supply svsiem: saturated sieam s supphed to the PCC at a controilabie flowrate in the range

up 10 66 kg/s with a pressure in the range of 170 10 790 kPa

noncondensible supply system: 3. < -Japphed 1o the PCC at a controilable flowrate in the range up

i 1 ks with a pressure in the range of 170 10 790 kPa

The Panthers-PCC capabihties. summanzed in (ref. 2.1.15. cover the range of the SBWR xcident

nditions

4 Test facrinty locaton

The Panthers-PCC test tacility 1s located in the SIET-Piacenza laboratones and 1s butll inside the "EMILIA"

~ower station. The position of main components have heen chosen so as 10 respect the elevauons of the

SBWR relerence plant The following clevation differences are preserved .

normal water level of contaunment pool at 4300 mm

. clevahions berween the PCC pool botiom and the normal water level of the GDCS pooi 2500 mm)
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The PCC pool 1s also provided with
1347 draun Line

hia 2" dran line

1 a 4" overflow line

113 14" emergency discharge line

PCC pool wtal volume ts 173 m? . PCC pool water volume (at NWL) i 131.3 m%:
IC pool wosal volume 15 98 m? . IC pool water volume (al NWL) is 74.4 2,

442 Pool make-up snd draie system

DunngPC‘CluungmeleoomuudumueumemmauupMucotmmeOCpoolw
means of an 8° lower line 10 replace the boal off and the waier that overfiows through the 2 m*

pening area. 10 the cacth lank.

The PCC pool waler level 1s mantained consiant conurolling the IC pooi water level by means of an
xtemnal water makeup line and an overflow line. The external make up line 18 designed 10 mamniain 2
_onstant pool water level 3t a maximum Condensauon raie The maxumum water iemperaiure 18 40 °C.

4.5 Steam supply system

The required thermal power for PCC icsting is supphed using superhealed sieam bleeded from the
ENEL PC-Levante power station. siluated neardy the SIET  laboratones. The superheased sieam is
nieeded at the following conditons:

“

£

P = 17 MPa
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maximum delivery pressure 28 MPa
The air produced by the COMPressors is appropriately dehumidified and sent to the plenum chambers. The
4ir 15 then sent 0 the mixing point passing through a flow-raie regulanion system. 2 flowTate measurement

onfice plate sysem and 2 manual valve operaung as cnucal flow onfice. Thus device. operatng with
Mmtﬂwmkuuﬂnﬂwm&unﬁuuﬁumﬁe?(tmmmm.

4.7 Drain and vent line

4.7.1 Diras ne

The drain line connects the PCC outlet 1o the condensate tank inlet. The charactensuics of the pipe “lengh,
volume. cross area. metal surface and weight, with the instrumeniauon location are reported in (ref. 2.2.1).

472 Veni lime

The vent line connects the PCC outlet 10 the vent tank inlet. The characiensucs of the pipe lengh,

volume. cross area. metal surface and weight are reponied in (ref. 2.2.1).

4.8 Coodensate drain tank

The condensate tank 1§ a closed, pressunzed wank parually flled with water that simulates the
(unctions of the reference GDCS pool . The dimensions of (he CT have heen set accounung the

Inllowing faclors:

4 dimensions of pre-exisient structures and other components of the iest facalaty

k) observance of the clevauion between the PCC pooi bottom and the GDCS pool NWL in the SBWR

plant (2500 mm)
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e conditions of the superheaied steam avalable for the iest faciity are affected bw the heat losses and

~ressure drops along the adduction hine
e superbealed steam is supplied 1o ihe lest acuity by gradualy opeming the vaive FOO! . The sicam

. Jesuperheated supplying cold water at the following Maximum (EMperaure. pressure. and flow-raie

onditions

Tmax = 100 °C

Pmaz = 26 MPa

Fmax = 65 kg/s
The cold water s mixed (0 the superheated sieam in two mixing points. The first desuperheanng s obtuned
ihrough the three way valve FOO4. Downstream this mixing point the sieam 15 sull superheaied tn order

i1 avond phase change through the flowrate measurement device. The second desuperhealing muxing point
. located at the end of the steam supply line and it 15 used 10 bning the sieam (o the requered test conditions,

46 “oncoadensibie supply system

The noncondensabie supply svstem is composed by

40 1w (hree-siage displacement COMPressors

hi two plenum chambers connecied in paraliel
pressure reduciion group

11 Now.rate measurement system

Fach air compressor proguces.

maximum air flow 1500 Nme
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Jischarge hine 10 adyust the water level dunng (he fesis. Thermalhvdraule instrumeniauon 1s provided 0

monitor the {ollowing main paramelers:

41 steam-awr maafure discharge flowrale
) R4S space iemperaiure and pressure
uid temperature and pressure

1) waier level

410 Cutch tank

The PCC tast 1acility 1s provided with a water storage tank that has the funcuon of coliecung and measunng
ihe amount of waier that overtlows from the PCC pool duning the tests.
The geometncal charactensucs of (he ank with the instrumentation locauon are reported in (ref. 2.2.1)

4.11 Piping and Vaives

The steamy air mixture inlet line. (he draun and vent lines are made of stainless sieel. cardon sieel matenal
'« used {oy other piping. flanges. bolts and nuts. Panthers-PCC matn components are thermal insulated by

means of rock wool
The valve specificauons of the Panthers-PCC are reported in ref. 2.2.1).
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The (7T 15 located beneath the PCC pool 3t an elevanon such (hat the Lank NWL 15 2500 mm lower than the
2CC poot botiom. The condensate draun L 15 connecied (0 the CT heneath (he waier hevel and has 2 2500
mm loop seal inside the ank with an outet secuon at 250 mm below the NWL. The drain line can also be
onnecied 1 3 nozzie at an elevanon $250 mm lower than the PCC pool bottom. This connectson can he
used 10 perform tests with 3 conroiled waler head. [n order 10 mantan the CT gas space pressure al the
ame valve as the PCC iniet steam-air mixiure line. the CT dome is connected 10 the 1est section inbet Line
a3 | OD pipe provided with a speciacie flange. The CT gas space pressure can also be controlied by
means of an agr 1° injecuon line and a gas |~ outlet line. in this case the spectacie flange wall be closed. The
41 injection line 1s connecied with the maun air supply line and 1s equipped with a pressure control valve. A
onsiant waler fevel in the tank 1s maintained by use of a 6 OD drain hine. This line 18 equipped with 3
evel conwol valve and a flowrate measurement device. The line drans waler through a pipe niuaed nade
the tank with an inlet section at the tank NWL. The draun line can aiso be connected directly 10 & 4° nozzie
near the bottom of the tank

Thermalhvdraulic instrumeniation 15 provided 10 momior the following man parametsrs:
_ondensaie flowrate

hs iquid lemperatu™ and pressure
245 space temperature and pressure

i w~aier level

49 Venttank

The Vent Tank (VT) 15 a closed. pressunzed Lank

The VT is located beneath the PCC pool at an clevarcs uch (hat the NWL 15 15210 mm below the PCC
0l botiom. The noncondensible gases seperaied in we PCC and the envaned uncondensed sieam

e vented through a 107 OD line 10 the vent ank. The vent line is connected to the tank beneath waer level
it 750 mm helow the NW! ¢ gases are discharged from the ven: tank durectly 10 the aimosphere tuough
, control valve. This va ¢ conirols the pressure of the circuit. The vend Lank 1s also provided with a 3°
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the insurument (vpe
he instrument plant code

Ihe instrument Span

the measurement umit

(he instrument measurement accuracy

he instrument SIET code

. ihe reterence drawang of documents SIET 0009SRS91/00209DD93

211  Absolute and differential pressure transmitters and transducers

Ahsolute and differenual pressures are measured by means wransmitiers and transducer. The uansmitiers

have the following main features:
Silicon piezoresisiive SEnsor,

Microprocessor based electronks:

. Compensation of iemperature and stauc pressure changes:

Measunng ranges: 0-10 MPa: 0-2 MPa: 0- 100kPa: 0-250 kPa: 0-700 kPa.

Rangeability: S or 10

accuracy: =e/40.28 % +/40.5%: +/- | % of calibraied Span:
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¢ TEST INSTRUMENTATION

21 Instrument type énd characteristacs

The thermalhydraulx parametiers 10 be measured are hoth direct guanuities (absolute and differennal
pressure, lemperature. displacement and vibrauon) and denved quantauies (density. (lowraie level and

<aini.
Dhfferent methods are used 10 measure the above parameters.

|} Pressure - pressure gansmitiers
) Differental pressure - differenual pressure ransmiliers
U Temperature - thermocouples/thermoresislances
4 Level - differenual pressure transmitiers
Poo) density - differential pressure ransmitiers
i Flowrate - differential pressure across onfices. ventun tubes and vanabie arca onfices
| Displacement - LVDT (linear vanable differential ransformer)
% Differential elongauon/sirmn - sUin guRes

i1 Vibratons - aceierometers

The overall instrumeniation locauon on the plaut 15 reponed in the documents SIET D009SRS9! and

0200DD3 (enclosure |
The explanauon of (he measurement idenuficalion Lig 1s shown in Tab. | Tab. 2 reports the measurement

I151 with

the insrumeni component or line 10Canon
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Diameters; 0.5-3 mm:
Sheat materal: Inconel 600/AIST 316

. Measunng range: 2731533 K.

. Accuracy class. ANSI specal (min.+/-1.1°K)
Time constant: 0.2-03 s.

The iemperatures of the fluid in the PCC pool wiil be measured using RTD thermoresistances type PT100
(DIN 431760)100, dameier = 4 mm.

1.3 Flowmeters

The flowrate of single phase (luid (waler. steam/aur) 1S measured by using dufferent primary clements:
Jibrated onfices. Ventun tubes and vanable area onfices “GILFLO™ Flowra® measurement device

‘pecilications are given in Tab. 3

£ 1.4 Flud leve: sensors

Liguid level in single phase or collapsed level in iwo-phase are measured by difierenual pressure

ransmiers.

£18 LYDT

Displacements and positions are measured by means of high temperature walerproof Lransducers rype LVDT

linear vanabie differential ranstormer) having the following leaiures:
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\pplhcations

L pressure drops on piping. onfices and Ventun tubes
h) absoiule Pressure measurements:

| hqued and collapsed level measurements.

In some cases pressure drops on pIpIng are measured using differenual pressure transducers (instead of

ransmitiers) having the following main features:
- sirain gage sensor
measuning range - +/- 34 kPa

Kouracy - € +-025 ; «-085 | - LO % 15

1.2 Thermocoupies and thermoresistances

The temperatures of the Nwd. piping. components and pool water are measured using under grounded
heathed thermacoupies tvpe K.

The fluid thermocoupies will be installed on the plant pipelines normaily with the hot junction on the pipe
s (D72). some thermocouple will be inserted 1no (he pipe with different critenon (1e. D/4). Welded plate
4 all thermocoupies are installed on the PCC heat exchanger mixture inlet Line upper and iower headers wbe

sundle and draun hine
Brazed wall thermocouples are instalied on the PCC heat cschangers lube hundle. The dewad of the

Astrumentation locahion 1s reponed in document SIET DONRERS9
The characiensucs of the type K thermocoupies are

Cromel-Alumel junction:

Isolanon by MgO
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© 1 Instrument calsbratoas

“we ahsolute and differenuial pressure transmatiers and transducers will be calibraied in laboratary before

me insialiation on the plant according with SIET 001 18PO9 1 procedure. The transmifiers Maximurn error
Ul he calculated companng (he calibraton ponts 10 the comspondent vaiues calculated wnth the

manul aCturer (Nstrument Conslants.

The ransducers maximum error will be caiculated performing the leasi square method Linear iNerpoianon
{ the calibrauon poinis. If the calibrauon error is lower of equal than the assigned accuracy. this one wall

he assumed as instrument maximum error. eise the higher accuracy raang will be assumed.

The thermocouples wiil be calibrated 10 laboratory before the installavon according with SIET 00165PO92

procedure: of the instrument meets the ANSI-MO96 | special specificapon. the relative ANSI specil

xcuracy (2 1.1 °C or 0.4% whicherer 15 greater ) will he assumed (0 evaluate the MeEASUreMent error. else

(he calibranon ermor will be assumed.

The thermoresisiance will be cahibrated in iaboratory according with SIET 00166P0O92 procedure: if the
_Jibration error 1s lower or equal than the error defined by UNT 7937 specificaton thas one will be assumed

s inStrument maximum error. clse the calibration error will be used.

The flowrates measurements wiil be performed using calibrated nozzies. according with SIET 00221PP93
nrocedure Flowrate error will be calculated taking 1nto account the nozzie flux coefficient cahibration
mors. tor not calibrated nozzies (e, D>=50 mm) the flux coefficient error as suggesied by UNT 10023

pec ificouons will be used.
he LVDT will be calibraied in laboraiory hefore the instailauon according with SIET 00235P093

procedgure
The accelerometers will be calibrated in laboratory hefore the installation according with SIET 00234P0O93

procedure
Calibrated stran gage will be used. the calibration corificale will be given by the manulaciurer
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Range: +/- 28 mm
L ineanty 08 % 1.s.

The LVDTs are nstalied on the sieam distnbutor. (he conjuncuion hetween feed line and upper header

module | and on the PCC heat exchanger suppons.
The detui uf the LV DT locauons is reponed in SIET document D0095RS91.

1.6 Siran gRges

The PCC local strains are measured by means of capsulated high lemperature strain gages. The strun gages
e instalied on the PCC mixture inlet line, upper and lower header. tube bundles. supports and drain line.

The stratn gages sheaih maicnal 15 SUSIAL
The detal of the stran gage locauons s reported in SIET document 0009SRS91.

1.7 Accelerometers

High temperature waterproo! accelerometers with built in electronics are instalied on the sieam distributor.
‘he upper header of module | und 3t mid length of some condensauon tubes. The main charactensucs of the

wicieromelers are

Range. /.« 1000 g

Hesolution «-002¢g
Frequency range o/« 5% 15000 Hz
Resonant (requency » 40 kHz

The detal of the acceierometer locations is reported in SIET document DO0SSRS9 1
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£ omnpesnent o fase b atson ] bostinem type Plasi comde B Span m oa Avourmy SIET conde el Drayg
C UPPER HEADER MODULE 1 (A) T 2 _ ) iy - : ST T
Internal Must tempersturs (back sude ) " Themmxouple K Tami | o0 | ¢ | i< | Tokes | kgt
Internal Thud temperature (frone ude) | Thermocouple K & AR 0 200 i A T TCKO2$ | Bl ]
Near back cover flange (it sup j(*) _ Thennocouple K CTW AOI 0 20 < s/ 11 °C TOK2%? | Bgl
Neas back cover flange (ext . wf ) (*) Ll g&_‘_* TW A002 0 200 8 411X TOK 248 L f
Mem back cover flange (it af} (*)  Thenmocouple K | TW A00Y 0200 | o LEC TCK 249 L P
Fromi cover it (*) o SR Mmoqgl O TW AR 0 20 o, s/ 11 %C TCK 250 Pyl .
Fromt cover, est (%)  Thermocouple K TW AIS 0 200 . 4 11 %C TCK2St kgl
Near back cover flange (ext sup ) (*)  Thenmocouple K ~TW A 0200 | 411 %C TCK2S2 _ Fgt
Upper header  tube 2A clevationc ~ DP Transducer DP 005 3o+M kPs 025% (s | Tspo2s |  bhgg 2l
Upper header  tube 3 clevation ¢ 1 DP Transducer DR one Mo+ M kPe 025% (s TSom?  Fagg 21
Upper header tube 4D clevatons | DP Teansducer Coe o T % 4| wP 025 % (s TSDOM Figg 13
Upper header  tube IR clevation ¢ . DP Transducer P 008 Mo kPs 025% (s TSDO9 _Fgg 2V
Upper header  ube SR clevanon ¢ 1 DP Transducer DP o9 oM WPs 025% (s TSDO3  Figg 23
Uppes header tube 3Y elevatione } DP Transducer DF m7 4 +M WP 025% 1 T5D032 Figg 2)
Uppes header - tube R clevation ¢ 2 DP Transducer DP 010 4+ M kPs 025% (s TSD03 g 23)
Upper header  tube 1V clevaiion | DP Trensdwcer ___bront oM iPa N5 %{s TSDOST | Figg 23
Upper header  tube §$ 1 clevatione DP Transducer DP 012 4 M kPa | O25%fs TSDow | Fgg 23
Upper hesder  tbe 5 6 clevationc B DP Transdwcer | DPOLY M oeM P 0% (s TSDM ;i Figg 2V |
Internal fluvd peessure 1 P Transmaticr P ADOY 310 MPe 02 %fs TMAOIL Fig )
| Fromt cover bolt, gﬁ&lu = Thermocouple K TW ARMOL - 10 % # 11 °C TCK22S | Fg ! |
| Fromt cover holl_anguls prs “ | Thermocouple K TW ABOM 0. 200 < s 11 °C TCK226 Fg ! ]
Fromt cover it “ﬁ_MK TW ABOO} 0: 200 e * # 13 °C oK Fg ! 1
Back cover, X dwecinm L N Ac celerometer VB ADD1 0. 50 £ 002g ACCDD! ﬁll
Back cover, Y duectnm 1. Accelerometer VB A0 0. %00 3 0mg ACONM Fig 1
Bk cover, 7 duecton MR Ac « elerometer VR ADOY 0 - 500 L 60lg ACOOD} gl
Near back flange {ext sup ex dw) 1 Stemn gage DX A0} + 0% % mamsm + 5% myv SGOT2 Fig d i
Neas back Mange fext sup coue da) | Stosn gage DX A0 +/ 03 % mm/mm 4 5% mv SGOT3 Fig | 3
Near back Mange (s sup ax ) _Susingage | DX A00Y + 05 % mm/mm ¢ 5% myv SGOT4 Fig 1
Neat back flange (ot sup o du) | Strmn gage DX Al + DS % mm/mm # S% mv SGO7S Fig 1 }
Neas back flange (ext . inf 2 du) Strmn gage DX AO05 s 03 % munfmm /5% my SGO76 Fig i ]
Near back Mange (ext ol o dar) Strmin gege DX ADOG + 05 % mmfrm SR mv SOO717 -
Near back flange (vt ol ax dar) Strun gage DX A7 ¢/ 05 % mmfram +/ 5% mv. SGOT8 i
Neas back flange (it nf  cu dus) Straan gage DX ADOR # 05 % mmjmem + 5% mv SGO7¢ 1
memdmuxu Stran gage DX AO% W 05 % mumfpmm +/ 5% mv SO080 _Fg !
ﬁumceanlmg L2 du Stemn gage DX ADIO + 03 % | mmpmm W S% my SGOR | Fig i
!l-mu-lllm] LX‘u Stramn gage DX ADLE s, 0% % o SR mv SGO82 Fig !
‘ﬁumtﬂd Z dn Strain gage DX AO12 o D% % mmfmm + S% mv SO08 1 Fig |
Froni cover bolt | pos E §  Sumngege DX ABOO{ s 05 % +# 3% myv SGOR4 Fg i

AISAOUY | LILIWI N 0T 3

| bdd WO

b
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Tab. | - Explanation of PCC instrumentation plant code

A here

™
VB

PHYSICAL PARAMETER

Differential pressure
= [nfferenual clongation

= Flowrate
= Level
= Absolute pressure

= Posioon
= Flud temperature
=  Wall emperaiure

= Vibrauon

n)
.

PECIAL TAG

= anternal wall

= caternal wall
= wnbe mark
= rnght side

= left side

X

€O s = °"mO0e > W

® O

]

Steam wniet hine

Non condensible inbet Line
Desuperheaung line
Mixture inlet line
Condensate draun line
Vent line

Steam bypass line

Main desuperheatng line
Upper header module |
Tube bundie module |
Lower header module |
Upper header module 2
Tube bundie module 2
Lower header moduie 2
Drain Line first length
Vent tank

Condensate tank

Make up line

IC/PCC pools connecung une

Cawch tank

PCC pool

IC pool

IC/PCC pools draan line

Vent lank air-sieam
discharge line

plenum chamber
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CTUBE BUNDELE MODULE | (B) L - _ ¥ , 4 2
'ﬂt 1B clevaion & an, —“‘-E__I *} lhrumlmﬂ-k!\; - llﬂl_’!_. ‘-__Q; i'f_ll-— = Y I.I_A"(_‘>__: 0 "'KZ-J—U_ ;I b !“_i': f (¥ 5}
Tube IR clevation s anguls pos 7 (*) Thermonouple K Twemz | o0 | NETRS TCK29 | Figg 89 -
Tube IR clevaivm | angular pos 7 (%) Thenmwoupic € | TW BOM 0 20 g, 5 af 1.1 *C TCK2W0 ,_v__fill.-" g P
Tule 3A cievatwn | angulwrpos | (*) | Thermocouple K | TW BOOS 0200 | *°C s 11 % TCK 23 _ Figg & 10 2
Tube 7A clevation & angularpos ) (*) | Thermocowple K | TW BOOS 0:200 | _ 411 X TCK232 | Figg 810 §
 Tube SA_ clevation » angulaspos 3 (*) Thermocouple K ~ TW BOOR @ 20 . # 11 % TCK11) Figg 8 0 3
Upper - lower header DP  Trensducer ___bPme Mo+l §Ps V5% i TSDO4S L A :
Tube 85, clevation a anguler pos 3 (%) K TW BOY 0 200 % o 11 %C TCK2M Figg 810
Tube 85 clevaton | angular pos 3 (%)  Thermocouple K TW ROID 0. 200 - s 11 °C TCK 23S Figg 810
Tube 1A clevsion s et wail .  Thermocouple K TWBOlie | 0O 200 S + 11 *C TCKM6 Figg 311
Tube 1A clevation & vt wal! Thermocouple K TW RO 1, 0. 200 C o/ 11 °C TCKOS7 Figg ' 11
Tube 1A elevaion b ext wall ] Thermocouple K TW B0 2e 0200 | + 11 °C TCKMSR Figg 3 11 |
Tube 1A clevation b it wall | Thenmocouple K TW BOI 2 0200 < o 11 TCK®9 Figg V.11 | § ?
Tube 1A clevation ¢ cat wall i Thermocouple K TW BCI % 0200 o 11 °C TCKOs0 Figg 311 | 3
Tube 1 A clevation ¢ e wall | Theomocouple K TW BOI ) 0200 °C 4 11 TCKOs! Figg .11 | z g
Tube 1A clevetion d, ext wal!  Thermocouple K TW B0 de 0 200 . +/ 11 *C TCKOs2 | Fgg 311 ~g
Tube 1A clevaiion &t well "L Thermocouple K TW B014, 0 200 .. ¢l 11 %C TCK061 Figg 3 11
Tube LA clevation e ext wall | Thesmocoupic K TW BO15 € 200 € 11 % TOCKO64 Figg 3. 11
Tube | A clevaium ¢t wali S Thenmocoupie K TW BOI 5. 0 200 % =) - 11 *C TCEO6S Fupg .03 | e
Tube 1A clevaten [ eat wall Thermocouple K TW BOi6e G200 .. ™ 3 Li °C TCK 066 Figg 3.11 |
Tube 1A clevation {. it wall __}  Thermocouple K TW BOI & 0200 5 1y TCKOs7? Figg 3. 11
Tube LA clevation g ext wall | Thermecouple K TW BOtJe 0. 200 4 s 11 TCKO68 Figg ) 11 = ’,'
Tube |A clevatuon gt wall 1 Thermocouple K TW BOI T 0. 200 *C 3)-14 € TOKOW Figg 311 |
Tube 1A clevation h, ext wall N Thermocoupde K TW BOI8c 0 200 «C + 11 TCKO70 311
Tube 1A clevation h, it wali Themmocouple K TW BOis: 0200 * s 1.1 °C TCKOT! Figg 311 N
Tube 1A clevation i ext wall 1 Thermocouple K TW BO19¢ 0200 C # 11 %X TOKO72 Figg 301 |
Tube (A clevaton ¢t wall 1 Thermocouple K TW ROIS @ 200 < ¢ 11 °C TCKO7) Figg 3 11 » 3
Tube 4A clevainm o, cat_wall i Thermacoupie K TW BO20c 0200 < W11 oK Figg 3.11 - &
Tube 4A clevainon 8 it wall Thennocouple K TW BO2Ox 0. 200 . + 11 °C _TCKO7S Figg 3. 11 :
Tube 4A clevation b, ext wall Thermocoupie K TW BOZie 0 - 200 - + 11 °C TCKO76 Figg 3. 11 ‘ -
Tube 4A clevation b it wall Thermocoupie K TW B2 1y 0200 o + 11 °C TOKOM Figg 3. 11
Tube 4A clevation ¢ eat wali Thermocouple K TW BO22 0. 200 *C # 11 °C TCKO78 Figg 3. 11 et
Tube 4A clevatum ¢ e wall Thermocouple K TW BO22y 0200 e s 11 % TCKO™ Figg 3.11 HES
Tube 4A clevation &, ext wall Thermocoupie K TW BO23% 0200 b o 11 °C TCK080 Figg 3. 11
| Tube 4A clevation d. ot wall Thermocouple K TW B2 % ¢ 200 C 1t C TCKO8i | Figg 3 11
Tube 4A clevation ¢_ext wall Thermacouple K TW B024c 0. 200 o + 11 °C TCKOR2 __Figg 3. 11
Tube 4A clevation ¢ it wail Thermocouple K TW BO24y 0. 200 b & s ki € TCKMR) Figg 3. 11
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CUPPER HEADER MODULE | (4) 1 Ny A HE
Froatcoverbolt | pos | Stram gage DX ABZ | 4/ 0S % | mnimun | o S% mv | SGONS kg ! 8™
Fnmemerttlpm £ Sussgge | DXABI | o/ 05 % | mewmm | s/ 3% mv | _SO0S g ™
Fromt cover bolt 2 pos N Stisin gage l_»g;_\_my_ | v 0% ® _4 mavmm |+ 3% mv | SO0R) i f_:‘i 2 §
Fromtcover bol Y pon £ | Sian gage "DXABOS | 4 05 % | mevmm | o S& me | SGO88 [ hgt :
MIXTURE INER T LINE (&) Rl I i 1 P ' S BN s
Downstremn maning posni "ummuml-l_t!; 1 T 1 0 20 o ‘.:’l‘__-{.—"o‘l‘i r‘:w‘ﬁ Ttmnn TR
Inket section (outside PCC pn)  Thermooupie K Ts | o0 | x| i | Tokewm Fgd
Relow steam disinbutie _ Phermocouple X ! Ta03 ] Q.Z_ml_'__t 7 il . _;; x| ToKes? Fig 4 -
Dowstream mining pownt P uansmiticr P D1 12 | MPa | 035&(s | TMAGOT RCECTIN
Iniet secton (outside POC punily P transmitter LR LM D1 12 | MPa | 03 %is TMADE !ll‘mh()‘ﬂ
Inbet sexction uppes header mod | DF Transmuttes Pl ] 0 1o | kPa | 0% fs | TMDO24 | 00209DDS) = ‘i
Distributor upper header mod | DP Transmaier | DPODY | 025 | WP | 025&(s | TMDIes | 0209D08) i H
Inlet section uppes header mond 2 ] DP Tramsmwer | DPO2 | 0 w00 [P | 025%Ms | TMDI6Z | 002090091 ‘ﬁ 3
Distributos  upper heades mud ©  DP Tiasmwer | DPOM | 0 20 kPs 025% (s T™™MDI6 | 0X9DIR o I
Upper part of steam distributos (°) Thermocouple K | TWA0(_ | 0 2m . RIS TCK 233 Fig 4
Feod hine curve mod | intadon (%)  Thermexouple K TWea? | @m0 | X | wiix TOK234 | Fgd
Fred hne curve mod | extrados () Thennoouple K TWad | 620 | € | wiLx TOK2S | Py
 Uppes header modd | ooy pow T(%) " Thermocouple K TWaM | 0200 | X W 11 °C TOK 236 Figd
Uppes header mod 1 cong pos 1%} | Thermocouple K TW 4005 0 200 -c 11 K287 | Fig 4
Upper pan of steam dutnbuse X dus | Accelerometer VB 401 050 s Go2g ACCIA | Fgd | ®
 Upper pan of sicam dustnbutcr, Y | Accelrometer VB 40 0500 o 0my CACCDS | Fga 1=
Upper part of steam dustributor 7 de Ac cleyometer VB s 0 o M 002y ACCDOS |  Fig 4 |
Upper part of sieam distributon ) LVDT T 0 10 mm OS5 R is ool | Fga Y -
Uppes header mod | cong pos 7 Xdw | LVDT 1 P 0 2 mun 0S% (s LOTOR | Fgd
Uppetheades mod L cong pos 7 Zdw | LVDT PO MDY 010 mm OSRAs W | Fgl | <
Uipper hemder mod | compinctwon pos 1 Sutht mak DX 4 i1sm mn - .F_“L;.‘-N = i
Feed hine curve (mod 1) extiados 7 »_Suu._a_‘_t_ 1 DX 00! +05% mmimun o/ S%Kis 1 Sy - "F|| 4 |
Feed hine curve (mod 1) intrados 1 Sumngge | Dxam v 05S% | mevmm o S%fs SCOR0 Figd = .
Upper header mod | congunciwn pos 1 ] Suangege DX 4001 v OS% mn/msn 4+ S%(s SGO9Y Figs
 Uppes header mod | conpunctam. pos i Strain gage DX 4004 o/ 05 % mm/mm o SRfs SGOR2 Fig 4
UPPER KEADER MODULE 2 (D) 1R
Fluid temperature back side pos D Themiw omple K Too | 02w *C o 11 TOKOM Fig S
New back flange ext  angular poe | (*} Thermocouple K | TW DOni 0 200 « VTS TCK238 Fig 3
Neas back flange cxi_angularpos § () | Thermocouple K ™ Do o 200 x v Ilx TCK239 Fg S o
Uppet header tube IV clevabone | DP Transducer ~orols M i | AP 025 %fs | TSDOIS | higg el
Lower header twbe SR clevanonc | DP Toansdweer | DPO28 | J‘u,_:_u__j_ WPs | 05%fs | TSDOM | Fugg 67 |
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TUBE BUNDEE MODULE | k) _, :
Tube 8Q clevaiion | ot wall Mhermoouple K weoss | o w0 f e Tl e ] TOKIL L bug LW il
Fube 8Q clevation g cxt wall Mhemocouple K| TWBOMe | 020 | ¢ | wiix [Tk | hggdn HE
Tube 8Q cheveon g wnt walt {  Thermorouple K TWhOM: | o0 | < | il ] TOKID) ] Fgg M -
Tube 8Q clevatsom b ext wall Themocouple K | TWBOSe | 0200 | € | «11% | TCKiM Figg 311 2
Tube 8Qclevation h w wali | Theomocouple X | TWBOS, | 0 200 | % 1L C TCK 123 _ Fgg 30 g
Tube 8Q clevation & . ul wall | T Thermocouple K | TWB0M6 | 0 200 | : X K B R TCK 126  Fygg Y 0F B
Tube 8Q clevation 1 oot wall Thermocouple X | TWBOA& | 0200 | | o 11°C | TCKI27 | Fgg )il .
Tube SR clevatum « lower header DP Transdoccr | DP DI S T (T L 0% fe |} TSDOSS | Fgg 23
Tube A g.uuﬂs_l_)gg-_c_._, ) _ Accelaometer VB ROOI osm | g } oo2g | ACCOW __Fygg 810
Tube SA angolar pos 5 ¥ du el g " Audmnﬁﬂ ) VBROM | 0 S g (. bo2g | ACCOO8 | Fugg 810
Tubc JA angulsrpos 3 Xducl g | Accloomesss | VBBOOY | 050 | g | 2 002g | ACCOR |} Figg 810
Tube TA angulerpos 5 ¥ du el g — “Audammd_“ VB Bood osw | g ] ee;g 1 ACCDIO | «_ﬂ_!._!.‘_)_ ] =
tmnnmv Xdwelg  Accclaomeses | vBBOS | 0 Se | g 002y ACCDII | Figg 89 | a
Tube IB angularpos § Y du ol g . Accelorometer VBBOO6 i 0O S0 | g | 60g ] ACCDN2 | Figg 8.9 S
Tube IR anguise pos 7 X dur el g ) Acclaumessr | VRBOW | o sw | g | 2 0mg ] ACON |} Fug89 :ﬁ
Tube IR, angulss pos § Y dw el g Aciclerometes | VBABOM | 0 S0 | g 0025 | ACCOM 17_5.‘15_9__ ] o s
Tube 85 angular pos 3 X dur el g [ Accclerometer | VB BX® _0:%00 | g | 0;mg 1 ACCDIS | Figg 810
[ Tube 85 angules pos 5 ¥ du_cf g | Accloumesss | VBBOW | 0w | g | 00g | ACCOI6 | Figg 810
| Tube 8T, extr_ci a snguier pos 3 Scnbe mark _— DX B Ism 3 men Figg 8 10
Tube 1S extr el o angularpos 7 1 Scrbe mak DX B 2sm mm
Tube 3A. exts . el o sngulw pos 7 1 Scobe mak i DX B 3sm mm
Tube A crts el & anguler poe ! - Strun gage DX BOOi o 5% mmfmm
Tube TA el o angular pos § 4 Sumnpgage DX B2 s+ D5% mmfmm
Tube TA extr .ol m angularpos 3 | Strwn gage DX Boo} + 05% mmfmm
Tube |B extr cf o angulapos 7 | Sumngage | DX BOO4 + 0S% munfmm
Tube iR exts el & angulaspos 7 | Sirmen gage | DX BO0S +/ 05% men/mm
Tube IR ef » sngulas pos 1 Summgsge | DX B0 ¢ 05% mmjmm
Tube 85 cxts el o angularpos 3 Stran gage DX BOO7 o 0%% mmpmm
Tube IR eatr el Languinpos 7 Stimn gage DX BO0R + 05% munfmm
Tube SA. el | angular pos | I | Strmn gage _ DX BO® + 05% mmjmm
Tube 85, extr el | anguler pow 3 Sumngege | DX BOiO + 05% mmAmm

TUBE BUNDLE MODURE 2 (&) |
Tube 1R <l . ext wall angular pos 7 Thermocouple K TW Bt 0. 200 °C
Tube IR el | ext wall angulerpos 7 Thenmocoupic K TW Bom 0 200 . &
Tube SA ¢l » cxt wall sngules pos 3 Thermocouple K TW B0} ¢ 200 <
Tube SA el Lext wall sngularpos ' | Thermoroupie K TW Bood G200 i e %
Tube 85 ¢l a.ctt wall anguiwpos 3 | Thermoupie K | TW BOOS 0 200 5.
Tube 8S el { cxt wall anguler poe ¥ Thermorouple K TWEms | 0o | C
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Comnpraont on laee lom abn Buastrosmant 1yps Flant conk Spran wm u Accuray SHET cnke Hoflig
CTUBE BUNDLE MODUEE | ()
Tube dA clevetwm fext wall Thernoouptc K| TW BO2Se RTINS S YN W G T "1 R
Tube $A clevatnm .t wall Thermacople K TWeas 1 0.20 - > e | TOKoS | kg U
Tube 4A clevaon g cxi wali 2 Thenmuouple K l'\! BO2ee | O 20 “« T Y B TCKO8s | Figg 3 1}
Tube 44 clevaton g mt wall X Thermovouple K _TW BO26: o 0 200 I | i 8 O i TUKOR7? !ﬂ_i_il_ a0y
Tube 4A clevainmh ent wall Thenmocouple K | TW BO27¢ 0 20 °C e i1 ] TCKo8S | Figg . H1
Tube 4A clcvation h vt wall ] Thennocouple K W RO2Ty 0 200 °C RSN TCKORY wll
- e

Tubc dA clevation s ext wall | Thermocouple K I'W BOYRe 0 20 °C B 5 S e 7 mmo_ _Fgg V11
Tube 4A clevaton 1wt wall 1 Thenmuoupic K CTW RO, 0 200 s Tl BN TOKS1L | Figg 3.1
| Tube $Q clevanon s ext wall 1 Thermocoupic K | TW BO2% 0 200 . +f 14 °C TCRO92 | Fugg 3. 11 |
Tube 5Q elevation a ot wall 1 Themmacoupic K TW B9 0 200 i T TCKW] Figg 3.1 Il
Toh:SQekvmb ext wall | Thenmocouple K TW BOWe 0200 "C o 11 TOK094 Fagg )11
Tube Q clevation b wn wall | Thermacouple K TWBO. | 0 20 < ETE: TCKORS Figg ) 11
»_Yuht&ckvmun( cut wall 1 Thermocouple K TW BO31e 0. 200 . 5 # 11 %C TCK96 Figg 3. T8
Tube $Q elevation ¢t wall oA e Thenmocouple K TW B0 0 200 ... - 11 °C TCK®? FI“ 3_!1__
Tube $Q clevation d cxi wall ] Thermocouple K TW B0 2e 0:200 | °C . e TCKM8 Figg 311
Tuthlvmunl wt wall 1 Theonocouple K TW RO 0 200 "~ i 11 °C TCKOWS | Figg 3 II
[ T ube 3 elevatum ¢ cxt wall A Thermocouple K TW B0 0200 " #/ 11 °C TCK 100 Fn\ T
Tube 3() elevatum ¢ it w il f Thermocouple K TW B0, 0 - 200 = e 3 e TCK 101 Figg 3.11
Tube 3 clevation [ cxi wall | Thenmcouple K TW BO e 0200 *C # 11 °C TCK 102 Fgg 3. 10
Tube 5Q clevation £t wali 1 Thermocouple K TW BOM, 0200 « ¢/ 11 C TCK10Y | g 31 T
Tube 5Q clevation g cat wall 1 Thermocouple K TW B01Sc 0200 « ¢ 11 % TCK 104 _F:n A
| Tube 5Q clevation g it wall et Thermacouple K TW BOYS, 0: 200 x 11 C TCK 0% Figg 311
Tube 5Q clevation b, est wail . Thermocouple K TW BO6e 0200 T 1 H413T TCK 106 Figg 311 |
Tube 5Q clevation h_mt wall 1 Thermocouple K TW B0 0200 < YRS TCK107 Figg 3,11 |
Tube 3Q clevationy ext walh  § Thermocoupie K TW B037e 0 200 C s 11 °C TCK 108 ~ Figg ‘.L'__
Tube 3Q clevation 1 im_wall 1 Thermacouple K TW B0, 0_ 200 bs 11T ORI 31
Tube BQ clevation ». cxt wall 1 Thermoxoupic K TW BOIRe 0: 200 . #/- 1.1 TCK119 Figg 311
Tube 8Q clevatum &, mt wall LT Thennocouple K TW BO3S 0. 200 °C +-11 °C TCKiil | Fagg 3 1)
Tube 8Q clevation b eat wall 1 Thermocouple K TW BO%e 0200 . ™ 11 °C TCKi2 Figg 311 |
Tube 8Q clevanon bt wall | Thermocoupie K TW BOI% 0200 T TS TOK113 Figg 3. 11 |
Tube 8 clevation ¢ cxt wall - Thermocouple K TW BO#e 9. 20 5. " ¢ 11 °C TOK114 Figg 3. 11 |
Tube 8Q elevation ¢ wt wall Thenmx ouple K TW BOA G- 200 “« 11 °C TCK 1S Figg 3. 11
Tube 8Q clevanon d. cxt wall Thermoxouple K TW B4 e 0 200 e + 11 °C TCK1i6 Figg 3.1
Tube 8Q clevaton 4wt weil Thermox ouple K TW BOALs 0200 LS o 11 K17 Figg 3. 11
Tube 80 clevaton ¢ ext wall - Thermocouple K TW R4 2e 0. 200 g s 11 % TCKii® |  Figg 311
Tube 80 clevaton ¢t wall i Thermocouple K | TW BO4: 0. 200 ). # 11 °C TCK1Y Figg V. 11
Tube 8 clevatin [ exr wall ] ThemocoupleK | TWBME | 0 200 | < o 11 °C TCKi20 | Figg 3 11
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i,‘ pstream onfice P e P : 0 1 ‘ § ¢ TMADS) DI
}““h flowrster mcas e ¢ . | My Fac i ! | )} 2 { TMINT ONRIRwW
Low Mowrste measwrement device On . % | TMD023 D9 )
{ STEAM INLET LING { ‘ !

Duw nstream onfice The . i ) ' TUK O | oo2o9Diw
Upstream onfiuce | ; r Hicy P i X | Al i 1S { T™MRO7D 2N DES
[ High Mowraie measuscmes | nfice D | ( ‘ ’ | WP ) T™MDO2R | 00209009
Meodium MNowr sie measurement & 3 ™ 1001 0 M 0 2 ] T™DON7 i 120 1050,

{ ow Nowrsie measwrament de . ws Fae vy { i i i 028 i ™D17) 2N DN
7v'z-§wv'vu|-~-g line (watcr tempers | I he ! } 5 ICKOVS | AL AR
| Desuperheating line Venun | ) ’ i ‘ k i T™MDODGE | (020808
POC POMM
x F6, tap clevatum 5630 3220 ma | DP Trsnsmutics i - T™D I 5%

§a iap clevatun LA |

mm (§ ! Tranamuttcr ' 2 { 0 ¥ 25 3 T™D 4
Fé lag ccvaizm 120 YWemm (3 PP Tranemtics | i { 8 H ) 2% ™Di6

F6, tap cleveixn 12X 1945 mm 1} Timnsmaticr " T™DI18
Fé tap clevalum 1945 1128 ma P Transmatie: i ™D 64

F& tap clevalnw o () NP Tiansmstter i ¥ | ! s Qi T™INIRD
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"'.‘ Il'\lnl MODEL ¥ l tk)
Um “lower heades DP Yranwbu cr iwote 1 M v M Y DIS% s TSI ORI

LOWER MEADER MODUER 3¢y | AT e o
Neas back cover flange cat posCsup(®) | Themmouple K| TW CO01 "*“ o | < | wux TOK60 | bg 1)
Neas back cover flange ext pos € nf (") | Themocouple K | TW Com b 0 < o115 TOK261 | Fg 1y
Front coves central posiin (*) ] Thermocouple K 1 TW o0 0:20 | 4 13X TCK262 kg )
Flnd tempersture pos D (hack sede) _ Thermocoupte K 1 T COOY 0 200 = # 11 %C TCKOYS | Fig 13
Fluid emperature_pos | 4front ade) Thermocouple K | TCmR2 1 0200 | RIS TCKOY Fig 11
Lower heades &mhn\ﬁulkm =  DP Tansmmsr | DPOIT 0 5 &P 025% (s TMDI64 | (02080043
F_I:“(Uﬂh‘. pon 1 *) i Thermocouple K TW CBOOI ¢ 200 .S i1 TCK 242 g 1}
Froat cover bolt . pos 2 (*) 1 Thermocouple K TW CRom ¢ 200 - s 1) C TCK 241 Fig 13
Frontcoverbolt pos 3 (*y Thermecouple K | TW CBOY 0 200 0. s L1 TCK2IM g 1)
Near back flange et sup  an diertion Sirain gage L_l.))( any J05% mum/mm ¢/ 5% my SG103 Fig 13
Neas back flange ext sup cuw dwection | Stran gage DX Com #O05% mm/mm 4 5% mv SGI04 kg1
Near back cext ol an dwrecteon | Stran gage DX ool DS % mm/mm o SEmy SG10% Fig 13
Neat back flange ext inf <y duechon Stangage | DX COO4 +05% mammsm ¢! 3% mv SG 106 Fg )
Front cover, ceniral pos  ext . X du _ Sumngsge DX Oom W 05% mm/rmm 4 3% mv $Gi07 kg i} J
Fromt cover centeal pos  ext Zdu  Sumngege 1 DX C008 W/ 05% mm/mm s/ S%mv SG1o8 _Fg 1}
Front cover bolt 1 pos £ 4 Swmngege | DX CBOOI +/ 05% | mm/mm i S%myv G109 Fig 1)
Fromtcoverbolt b pow 1} Stran gage DX ChoM 4/ 05% emfmm 4 S%my sGie 1 Fg 1)
Front cover bolt 1 s £ i Stran gage DX CBOO3Y o 05 % mmfinm W SEmv SGiti Fig 1}
Fromt cover bolt 2. pos | 1. Sumngege DX CBOO4 +/05% mm/mn o S%my $G112 i3
Fromt cover bolt 1 pos £ Strmin gage DX CROS + 65 % mynjman o SEmv SG11} Fg 1)

LOWER HEADER MODULE 2 *) .
F“"‘m_;@“ side) pos D | Thenmxouple K T Foi 0. 200 . ™ +-11 °C TCKO3? Fig 14
Near back flange ext, angular pos | (%) | Thermocouple K. T™W Fei 0200 € +i 1.1 °C TCK261 Fig 14 |
Neas back flange. ent angulas pos 5 (%) | Thermocouple K TW P 0. 200 e # 11 °C TCK264 | g 04 |
Lower header - dimin hine (first length) DP Transmatter DP 018 05 kPs 025% (s T™DI6Y 2090093

PUC SUPPORTS (8)
| Suppuet 1. nght sde (*) | Themocoupic K TW S0 0 200 s Y + 11 °C TCK265 | Fig 13
| Support 51 left nde (%) A Thermocouple K TW S002 0. 200 x +f. 83 °% TCK266 - L
 Back support | Y direston LVDT PO So0t 0:2 mm s 05% (s LDTOO4 kg 3
Promt .Y duecton LVDT PO s002 0.2 mm +/ 05K (s Lo Fig 13
S$1.7 du et mde Strmn gage DX so01 +05% mmfmm ¢ S%mv SGiid _Fg 13
Support S1. 7 du  nght side Stmn gage DX 5002 Y O5% mmAmm i S%my SG1S Fig 13
DRAIN LINE {(..5)

Inlet secton, ext . anguiar ,ncl(') ] Thermocouple K TW GO0y 0200 . ¢ 11 °C TCK 267 _Fg 15 3
Injet section et angulas pos 1 (%) ~ Thermecouple X | TW G ¢ 200 3 s 11 °C TCK 268 Fig 15
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Instrument 1ype Plant conde Span m u Accurmy SIET conle Kol iray
___PCROOL P P o (T - .
Locaon 33 elevation B0 mm (3 !B_lﬂ!(_'{_, n e = Tiwie 01N . ™ P . e O TROSE | kg 17T
Locason EY  clevation 810mm (3) | RTDPTID | THOV 0 1% o 108 °C TR | Fg 0l
Location F3 clevaton Mi0mm (3) RTD PTIO0 1P 0 1% < 108 °C TR} | g 1)
Locan M) clevaion Wi0mm (3) | KTDPTI0 | 1 PoM0 0150 < 108 °C TROM | Fg il |
Locstion 1) clevetion Wi0mm (3) | RTDPTI® T Pl 0.1%0 < 108 °C TRO4S Fig 17
Location L) clevaon Wi0mm (3) |  RTDPTIO T P42 0 150 < 108 °C TROMS | Fig 17
Location A6 clevaism 23385 mm (3) | RTDPTIO0 S TRMY 1 01%0 . 108 °C TROAT | Bt
Locstion B6  clevaon 2133 mm (3 RO PTI® T4 | 0 1% < 1085 °C TROAE Fig 11
Location €6 clevatwon 355mm (3) | RTDPTIO0 T POuS 0 1% < 108 °C TR | B il
Locaton D6 clevaison 2383 mm (§) | RTD PTIO0 T P46 0 1% < 108 °C RO | Bg 1)
Location £6  clevanon 2135 mm (3) RTD PTIO0 T P47 0 1% < 105 °C TROS Fig 17
Location 6 clevaton 2155 mm (§) RTD PTI00 T Pois 0 150 3 108 °C TROS2 Y
Locstion G6  clevation 2355 mm (%) RTD PTI00D T P49 0 150 T 105 °C TROSY Fig 11
Locatson M6 clevation 2355 mm (3) | RTD FTI00 1 A0 0 1% C 108 % ™RS4 | Fg 17
Locstum 16 clevaton 2335 mm (3) |  RTD PTIOO T POSi 0150 < 105 °C T™RBS | Fg il
Locstwom 16 clevatson 2335 mm (3 . RIDPTIM 1 P2 0 1% « 105 ¢ RS Chg 1
Locstion D5 clevaion 5650 mm (3) ~ RIDPTIOO T S} 0150 g 105 °C TRS? | Eg il ]
Locawon 13 clevatwon 3023 mm (3) |  RTD PTIOO T PS4 0 150 x 108 %C TRSE | Fg V)
Locstion C1 clevaton 2765 mm (§) RTD PTIO0 T poss 0:1% b 108 °C TROSS Fig 17 ]
Locstion C2  clevatwon 2763 mm (%) RTD PTIO0 T Pose 0 1% . 105 °C TROGO 17|
Location C)  clevaton 2765 mm (3) RTD PTIO0 T Pos? 0130 < 103 °%C TROSI | 17
Locstion D5 clevation 523 mm (3) RTD PTIO0 T PSR 0.1% o 105 °C TROS2 Fig 17
Tap clevaton 3025 1125 mm (8} DP  Transmitter L POt 0 50 WP 05 % (s T™™MDO1Y 0210009 )
Make up line K T MOD| 0 150 < + 11 C TOK W 00210009}
Make up lne Galflo DP F MOO! 0 10 kPa 0250% (s 3 0210009 3
Duscharge e Thermoxouple K T ROOI 0200 oo o 11 TOK W 00210009}
Duschasge hne Galflo DP F RO} 0% KPs 025% (s il 00210009 1
IC pool lowes onncching line Thermocouple K T Noot 0:1% - 11 %C TOKO04S a009DD9

1IC POOL (Q)
| Tap clevation 5140 - 1440 mm (3) P Transmatter L Qooi 0.5 kPs 025% (s TMDO19 0AWDIS )
Tap clevanon 5140 420 mm (§) DP  Transmutter _LQom 0. WP 025 % (s TMDO09 00209009
CONDENSATE TANK (1)

Elevation 4040 mem (£) Thermon ouple K T LO0K 0 200 < o 11 %C _TCKDde 00ANDLY )
Elevanon 1545 mm (£) Thermecouple K Tiom 0200  * o 11 °C | TOKOAT 00208009 §
Elcvaton 1800 mm (£) Thermocouple K T 1003 0200 .. 5 4 11 TCKO48 00209DD9 3
Elevation 188 mm () Thermocouple K T Lo 0200 < s 11 °C TOKM9 002090093
Condensaie tank  Vent tank DP Transmuter DP-m3 0100 iPs 05% (s TMDOO 002090193 |
6" discharge e DP Transmatter [ 0 100 ) 05% (s T™MDO0? 002090093




| I D ot

IAITRADUY] ARG N SUOT 3
L3IS

| oddN6O%
RN 0]

Coanpeanent or fie hoatson | fonsts smend typx Pant conde Span m u Accwixy ST ool Ket limg
_PCC PO (P

Lix 6. tap clevation 3630 3230 mu (3 DP Transmatier e | 0w T TS TTMDITS big 16
Loc M6 tap clevation 31220 1945 mn (3) DP Transmurer | DPP8 | 020 | kP 0333 (s | TMDI6I | Figls
Lox 16, 1ap clevaton 1945 1135 mm(3) | DP leaewmwier | OPPO® | 070 | &Ps | ON%fs ™DIT2 | Figls
Loc M6, tap cleveun 1125 S0mm () |  DP Tiwnsmwicr | DP POIO 0 20 s | 0B®Ms ™MDISA | Fig 16
Loxstion B) cleveton2763mm (3) | RIDPTIO |  ThoL | 0130 x 105 | TROooe 1__ Fig 11
location B)  clevaon 28 mm (3) | RIDPTIO | T o | < | e | TRaw Fig 17
Locsion B) _ clevaon 1943 mm (3) | RTDPTI0 | TP} G 1% < 105 TROOS | kg 17
Lcation B clevanon 1533 mm (3) | umrnm . T b 1% ‘C 105 % TROOS b 17 ]
Locson BY  clevann 1128 mm () | IYDPTI(I) wm | Thos 0:1% | 105 °C TROIO kg 17
Locstion DI clevanon 2765 mm (3} | R RTDPTID [ T e 0 1% " 108 °C THOI | Chg 11
Locaton D) clevatm 31Smm (3) | RIDPTID | TRO1 § 0150 < 108 °C RO 2 g 11
locstionD)  chkvaom 95 mer (3) | RIDPTIOD | TPOE } 0130 * 105 TROLY | kg 17
Locshon D) clevainm 1535 mm (3) | RTD PTIO0 3 T o9 0-1% . 105 °C | TRoia | bg V) i
loson D) clevanm 1123 mm (3) | RTDPTIO | 1F0I0 0 150 x 105 OIS Fig 17
locoon DS clevenm 276 mm (3) | RDPIID |  TPoiL 0130 « 105 ¢ TROIS  Eg V)
Locanon DS clevenom 2155 mm (3) | RTDPTI0O T2 | 0.1% < 105 °C ™mOI7 | Fg 17
Locswon DS che stwm 1945 mm (§) RTD PTIO0 T i 0 % < 108 TROIA Y
Lot D3 clevawn 158 mm (3) | RTDPTIOO T roid 0 150 * 108 T™OI9 |  Fg !l
Loconon DS chevatm 1123 mm (3) | RIDPTIOD | TS | 0:150 earh) R 103 °C TR0 | Fg 1l
Locaion F5 _ clevenm 2765 mm (3) |  RIDPTID | TP 0.1% < 108 ™o | bgt!
locanon FS  elevanon 2033 mm (3) | RTD PTIO0 T Poi7 0.1% x 108 TRO2Z Fig 17
Location F3 clevation :94% mm (§ RO PTI® T POIR 0_15%0 < 108 % TRO2) Eg 17
Locson F3 clevanon 1515 mm (3 RTD PTI00 T P0i9 0 150 < 105 °C TRO24 Fig 17 |
Location F3  cleveton 1128 mm (3 RTD PTI0 T P00 0 1% < 103 °C RS Fig 17
Locstion GI_elevation 5650 mm (§) RTD PTI00 T AR 0150 L 105 C TR | b 'l
Locstion G clevanon 3025 mm (3) RTD PTI00 T P22 0 1% e 108 ™O27 Fig 17
Locstion G1_clevaton 810 mm (3) RTD P10 T ) 0. 150 < 108 °C TRO2E “Fag 17
Location G} clevatnm 1220mm (3) | RTDPTIOD | T POM 0 1% < 105 °C RO Fig 11
Locstion GY elevation 2765 mm (3 R1D PTI0C T PO2s 0150 x 105 °C ™OM | 17
Locatson G clevanon 2158 mm (3 RIDPTID | TP 0 150 %C 108 %C TRO g 17
Location G clevation 1945 mm (3 RTD PTI0D TP 0150 - 105 °C ROV Fig 17|
Location G clevation 1335 mm (3) RTD PTI00 T PO2R 0 1% < 108 ROV Fag 17
Locston G3 _clevanon 1125 mm (¥) RTD PTI00 T P29 0 150 < 108 °C TROM g 17
Locsion G clevaton 670 mm (3) RTD PTI00 7w 0 1% < 108 °C TROIS i1
Locson G clevatom 325 mm (3} RTD PTIOO T PO 0 1% b, o 105 °C TRCYS 17
Locstion ) elevation 30 mm (§) RTD PTI00 T PR 0 1% < 105 °C ™ROY? “Fig 17
Locstion A)  clevatwm 3810 mm (3) RTD PTIO0 T P00 0 1% < 108 °C TROM Fig 17|
Location BY _clevaton 3810 mm (3) RTD FTID Tou 0 1% < 108 °C ™O® | Fg t7
Locatmn C3 cievenon Wi0mm (3) | Ropnio | TN 0150 x e ] TRowm | Fg 1l
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TAG wee | CLOCATION D e 1 e | nuw
P | N LT (O Ut I . {mm) (=) )
¥ 2001 ORIFICE Non condensible mlet lne 102 26 242 18038 E 04 AIR
Fo02 | ORIFICE | Non condensible miet hne 66t 7 12618 E 05 AR |
“Fi01 | ORIFICE  [Stcam intet Lme | 6668 21 | 1WSIEM | STEAM
F o0 ORIFICE | Vent Tank Mixture Discharge Line 1282 97 72220E 0 STEAM - AIR
TR TN? | ORIFICE Vent Tank Mixture Dischasge Lne 525 132 PIST9E 4 STEAM AR
TOF3001 " VENTURI | Desuperheating Line 243 78 668 EU5 TWATER |
3
FL001 GHAO Condensate Tank Discharge Line 102 26 i IM=A795525E %) |  WATER
L ¥ K=1 494639E 4
F MO0t GILIRLO Pools make up hne 102.26 4 |M=A90NE ") | WATER
s K=9 98417E 6
F RUOI GRALO Pools discharge e 10226 # IM=4916536E-7(*) | WATER
K=1 S1008E-5

IAMEAGUY] LRSS Y ST
LAIS

| udd 86000

(*) M {mi*Pai ). K (m/s) calsbration costants

[ = tube mside dhammeter

d = theoai deameicr

o = calibrated or calculated flux coeifwent

Tab. ) - PANTHERS-PCC FLOWMETER DEVICES CHARACTERISTICS
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T CONDENSATE TANK @) SOTTREE ooty T I SRRl ok T
Tap clevanon 4040 (B0 mm (4) ] P Transmater  } L | 0 50 ks 0% (s TMb 166 L L
A dischmigetne 1 Veswn L1 F 100 0. 3 s 05% s T™DO26 amDIN
Condensate tank upper boades mod | o g Transmitter DP m4 0 100 kPe 0S%fs TMDOLO o029DDYY |
Dhscharge hine (Muid temperature) Thermocouple K T LS 0200 .. X o L1 C TCKMO 00208009 3
CTgasspae 1 P Transomuter _ PLom 01 MPa 025% (s TMAR 00209008 )
VENT TANA (1) - S
Elevatum 606 mm (£} s Theomon ouple K T 0 2 o __ TCKMS I 2088 Y |
Elcvataon 1228 min (£) 1 Thermocouple K T 002 | 9. 2m *C #- 31 % TOKoS? 2NN 3
Elevatson $70 mm (1) 1 Thermocouplc K T | 020 °C + 11 %C TCKO8) 00205309 3
Au/vapor disharge line (tank 1op) " K T oot 0 200 y, 4 AR TCK0S4 0209009
Tap clevatwon 3228 570 mm {f} DP Transmiticr 1 o 0 20 iPs 025% (s TMDOOS 00209009 1
VT gas space P Transmatier L L] 010 MPe 0%l TMAOL (LI )
Ay | Vagor 0 harge lus e Il T P Transmmter P Vo1 LU MPa 025% 1 TMAOLZ 0200008
Aur / Vaper discharge e (high fowrate) Onfice DP F TO0 0 100 KPa 025%fs T™MDO27 0020908 )
A / Vapor discharge hine {low flowrsic) _ 1 Onfie DP F To? 0 i0 kPs 0S% (s T™DI70 002090091 |
CATCH TANK () o }
Tap clevainm 1910 610 mm (£} PP 1ransmtter L 000y 0 S0 kP D5% s TMDIsT 00 209D §
STEAM BYPASS LINE (1) o o
Sicam bupass hine S R P Transmaicr P 1004 020 MPa 025% (s 23
Stenm ha B Thermocoupie K T 7001 0 400 s, + 11 °C 002080083 |
MAIN DESUPERHE ATING LINE (¥) N .
[ Main desuperheating fine P Transmatier P 801 1 Q25 MPs 0S5 %l XSO §
(%) Compenation thorsmm ouple tor medhanu sl smcasimcment c/ext = caternal du = dwecon g anguler
(81 Elevation soteniod 1o the ot of P00 o 1O prensd 1wt = mtemal mod = module s - prashion
(b3 Eler ation sotoirad b the tank mtemad bottom Sup T SUpRTIE § - gravity succkerabon
ml = inferux fs = full scale
st = axal mu = measurcment uns
v = cucusiferential my = measwrrd valuc
entr = entradens b = locsthon

wrts o et ackos

¢l - elevanon
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614  ondemsate Lsnk ievel control loop

The jevel in the condensate tank 1s conroiled using 3 Jigital PID device b which are connected the level

measurement SIgNAl as Process vanabie and a preumauc valve. insened in the discharge line. as actuator

Jence

615 Pressure control loop

In order 10 congrol the pressure inside the PCC plant two different control loop are foreseen. One will be
Lsed i the steam-noncondensibile matrix tests and it consists of a digial PID electronic device with the
nlet pressure value as prowess vanabie and a preumatc valve. mserted 1n the Vent Tank discharge line. as

A tuator dewvice,

6.1.6  PCC pool kevel controf ioop

The PCC tank level will be controlled using & digual PID device with the level as process vanable and a

sneymatic valve. inseried in the pool discharge line. as actuator device
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s TEST PLANT CONTROLS AND SAFETY CONSIDERATIONS
f.1 { ontrol system descriplons

'n order 10 perform the PCC cxpenmental test seven conwrol loops are fareseen. These control loops are
nrovided (n order to manage and regulaie the kev tests parameters. A man congrol board is foreseen ©

_ontan the electronic controllers that will perform the operations.

6.1.1  Steam Nowrate controt ioop

The conwol of the steam flow-rate 1 performed using 3 digital PID electronic controller 0 which are
_onnected the steam onfice pressure drop instrument as process vanable and a pneumatc valve, inseried in
ihe steam supply line. as actuator. The temperature and (he pressure of the sicam are used in order t0 adjust

ne engineenng value ol the flow-rate,

612  Stesm-noocondens:bie gas mixture temperature control loop

The temperature of the sieam-noncondensibile gas mixiure will be controlled using a digutal PID electromc
ontroller with the mixlure tomperaiure as process vanable and 3 pneumaixc valve, inserted n the

jesuperheating Line. a8 aciudtor

f.1.3  Aur Nowrate control ionp

The control of the ag Now-rate 15 performed using a digital PID elecuronsc device 10 which are connected
e air onfice pressure drop as process vanable and a pneumauc valve. inseried in the air supply Line gas a8
Jcruator The iemperature and the pressure of the ar are used in order 10 adjust the engineenng value of the

ur Now rate
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t2  safety conssderntions

Lwsure the structural integnty of the PCC full scaie prowevpe and 10 meet the design requarements of the

Sanihers.PCC components and piping the jollowing salety vaives are instalied:

016 on sieam-aur mixture supply line. set 10 high pressure signal | 1.0 MPa)

h FOS0 on ihe line conneciing (he maun noncondensibie Line 10 the gas space of the condensate ank. set

i migh pressure signal (1 0 MPa)

£140 on the vent tank. set 10 high pressure signal (1.0 MPa)
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* DATA ACQUISITION SYSTEM

The 4ata acQuisiuon and elaborauon SySiem 1S designed 10 maich all the needs w measure and handie
neasured signals from the plant. A Supervisor Compuler provides 3 prosected work-area and  the access s
restncied 10 the authonzed users only. The large amount rf the user operanon are slandardized and
silect 10 3 set of software procedures 10 avoid errors and loss of informauon.

"1 Hardware conligurston

The data acguisiuon and claboranon sysiem COnsists of some components compietely integraied n orver 1O
make the user able o perform all the significant acuon connecied with the data acquisiuon and elabo anon

Process
The «<hemaucs in (ref. 2.2.2) show the amuagements of PCC DATA ACQUISITION and

ELABORATION sysiem it basicaily consist of four man central components.

.upervisory compuier DEC VAX4000-200

cemote 1O dnver DEC MICROVAX i
ide transier DOS device
nd ot (wn datd Iogger subsysiems

Jignal data acquisilion subsysiem RTVAX 00

\nalogical magnetc tape recorder svsiem HONEYWELL model 101 connectad with a FFT sysiem

craphics workstanion DEC VAXSTATION 2000
HEWLETT PACKARD HP1S67A)
\
|
|
\
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he ignals comung [rom instruments are wnded 10 ihe 'wo dala loggers v means of parucular

reasurement Chans.
e wupervisory computer 15 3 DEC VA X3000-200 elaboraior with the following features

CPU S VLPS
| controller DSS! 1U MIPS in RISC 1ecnoiogy
| ETHERNET controller 10 MIPS in RISC tecnology

4 Mbvie of RAM memory

| Ghvie of hard disk RF72 DEC | 2 Gbyte remowvible cantindge TLZ04 DEC

mass slorage

penpherals: 2 consolie 4 color video terminal
| pnnter DEC LAIOC

_ommumicanon 4 senal ports

| iniertace adapter for data acquusiion subsysiem CSBSRU
| ETHERNET pon
"he graphic workstauon is 3 DEC V AXSTATION 2000 elaborator with the following features
| CPU
n Mbvie of RAM memory

| ETHERNET controller
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mass S10TIRE | | 10 Mbvie of hard disk
penpherals 19" % foor color video XWINDOW

erminal DEC VR290

™he remote O dnver 1s a DEC MICROVAX {1 elaboraior with the following (ealures

| CPU

< Mbvie of RAM memory

| ETHERNET congoller

mass storage

renpherais

The 1ile transter elaborator 15 3 DE

reatures

CPU RO286

| Mbvie of RAM memaory

130 Mbvie of hard disk
90 Mbyte of hard disk
() Mbyie ape streamer removible canndge

4 senal pon

14" monochrome video (PC  hased computer + VT240 terminal

cmulator software)

C VAXMATE computer AT (BM compauble with the following

| Noppy disk dnve high densiy §Tel/d
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4 virtual hard disk for 3 wxal amount of &) Mhyie
ETHERNET controller

| senal pon
| printer pon
monochrome COA 147 video

The digital data ACQUISILION SUDSYSIEm RTVAX 300 s a set of “remote” data logger hinked in 3 siar
configurauon, by using a thin Ethernet cable 1o the supervisory computer in which is installed a vurual

_entral node. Every of this remote units has this man charactensics:
nutfer memory | Mbyie
microprocessor card with 32 bt bus. 20 MHz ciock
£1hemnet contmiler |0 Mbwie/s througput
Lwilch made power hox
1% Mz maximum adjusiable sampling raie

o1 of data conginoming and amphifier card
“he 4nalog dila ICYUISILION sUDSYSIEM CONSISLS O 4 magnetic Lape analog recorder and a Fast Founer

Transtorm system

™he HONEYWELL Model 101 Magneic Tape Record/Reproduce Poriabie Svstem 15 a4 mulumrack
ccord/reproduce svstem for recording and reproducing dala on magnelx ape The svsiem uses FM
cor reproduce clecuonics which mav he mizxed (0 suit the requirements of the Jpplication The maun

naraclensncs of this device are
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npul channeis o4
npul level NS « 10 V peak 10 peak with adiusting + /- a0 %
minimum Inpul inpedance I ¥
MAXImuUMm INPUl Capadiance 10 pF
peraung iemperature 0 « S0 °C
ad)ustable handwith DC + %0 kHz
T APE SPEED tinches per CENTER FREQUENCY | BANDWTITH (kMHz)
second) kHz! {
120 412 DC + R0
Al 216 1 DC = 40
0 108 1 DC + 20
15 i <4 E + 10
14 ) 27 oC + ¢
1% | 13.5 DC + 23
| 4 4 6.7 5 2%
18/ 16 : 1378 DC + 0623

The HP 1547A PC spectrum/network analvzer is 3 cxpandable FFT analyzers thal charactenze signals in
~oth time and frequency domains. consists of a sei of measurament hardware and signal-processing software
2ich 15 on an |BM-PC compatble computer. The measurament hardware 15 connect 10 ihe computer using

n HP-1B (GPIB) imiertace

The measurament hardware HP2567A is of modular 1ype COnsists of the HP1%650A manframe, HP3S651B
HP-18  signal processor moduie. three HP15652A one channel nput moduie nad the HP3IS653A source

module or caibrauon

The sighal processing software conirols the measurament hardware and compuier 0 make and display
neasurament. l(s digiize and stores anajog nput signal. applies cxiensive library of pre-programmed
nalvais tuncuion o slore dala and display the signal and/or the processed inlormanon on the screen. It

ncorporaies all of the features ot

41 high performance data Jcquisition and signal condiioning sysiem

N microprox e ssor < onuolied digiial storage and analog/digial display svsiem
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control setups and programs is possible with the floppy disk drive
15 configured with 2 piug-in module with three ume base

o volanle sioeage of waveform daia.
[ he 1BMOPC compalible computer This dewvice
S dipendenty adjusiabie. |t is possible 10 select ihe sampling <peed (the number of acquired data points and
<ent of pre of post INgET
n deta:) the charactensic paramelers are

¢ recording fOr OPUMUM aCquISLON and analvsis of wavetorm data).

P LA bt 68010
t display trace modes
Jata records up 1o % K word

niertace: HP-IB (GPIB)
¢ input channels

nput couphing AC.DC. GND

Dyvnamic input range 80 dB

nput range trom | 26 mvpk 10 19 § Vpk. and frequency (rom 6. wHz 10 5! kHz

wiichable 1 mnput modes voltage, charge. 4 MA costani current source

3D converter resoluuon |6 Bit with Matimum CONVETSION e 60X kbvie/second

,

The measurement chain is composed of hree main hard components as shown in (ref. o )

nsirument
wgnal conditioner card

A/D converter caud (for digial measurements only)
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The digial measurements need additional informanons that are contaned in five ogcal software archivies:

ransducer descrptor diock
physical acquisiion channel
measurement channel

slarm condition

JCuon code

moniior page

The instrumentation for PCC test 10 be recorded 1s divided 1n 1wo group referred as digitally acquared and
snalogically acquired. The digiial inruments are intended 10 deiermine the thermoadynamic performances of
ihe PCC component. in addition (hese insuuments are used where high frequency resolution 1s not

necessary Sampling frequency for each measurements 1S adjustable: preliminary sampling frequency IS
cied 10 | Hz. but this value may be changed in funcuon of the cxpenmental iesL

\nalugically recorded instruments are used in location where there is an imponant frequency content. The
nstrument signal designed as analog Lransducers (acceierometers) are recorded on magneuc tape in FM
mode. The preluminary record bandwith for these inSUUMENIs 15 setted o 0 - 625 Hz but this value may be

_hanged in function of expenmental Lest.

* 1 Software

he software used 10 perform the dala JCquUISINON Process 1s based on VAX/VMS (DEC) operauve sysiem
ind on VAX/RDE (DEC) relanonal 1ata base. All appled solrware use (he properues and the libranes of
‘s twp main work environments. The applied software perform the operauon 1o dnve the daa loggers. 0
cxcord the instruments values. 10 reduce conven) them in cngineenng units (e kPa for duferenual

nressures. MPa for absolute pressures, ¢« ). 10 pnnt and plot the results and 10 store the data into
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ppropnate magnetx media. The apphied software consist 1n 3 set of program integrated (o a Similar
meranive Svsiem Luiity that only alows standard and iested operauon. nside (hese programs there are
ame submutines (1, the calculannal subroutine that elaboraies flow rates or water kevels. eic from real
me values| that are treated as venified engineenng calculaiion

"he soltware that drves the digital data loggers RTVAXION 1s ransparent 10 the users and wul run in
nackgruond dunng the expenmenial operations In partcular this data acquisiion system 1§ based on 2
sne control and elaboranon unit and same remote unii with dats
sach other in a siar logxcal configuranon with the

network architecture in which (here 1§
ampling funcuon. Every remote units is linked 10
niormation flowing from the central congol unit 10 the remote umit and viceversa. Any COMMUC AL
neetwen (he remote units is not allowed.

The enure actvity of congrol. acguisiion and claborapon 1s divided in specialized task. inside the
;emote  units the commumcapon Lask duog using MalBores and shared ares memory. This
ailBoxes are FIFO type communicaing channels. When a (ask want get informauon slarts an own inpul
VaidBox Two specialized task (NET_IN and NET_OUT) rouung the communicaon heetwen lasks

s A task that send informauon 10 another task on a dufferent remote unit
of the warget into the NET_OUT MaiBox that wmie this message 0

resident on different remote uni
sul the message and the xidress

NET N task on arget remote unit
e data acquisiion process 1s performed using same iasks resident on different remote units. The

~rapherals units sampie the physical signals and conven they in nueer. This number are sended (0 (the
sntrol unit where goes on the first elaboraton and the daia are permanently stored on disk. The kemel of
ne process of acquisition and €laboOrauon Is cosulusied of 2 shared area memnary that contains the image of

ne earher acquired dawa of all the acuve measurements channeis. Around this kermel runs same

pecialized 1asks, in parucular there re three Lasks:

FLAB PHIS DATA read data from network. Convert if it engINeeTing units and put them in the
13 structure resident in memory: when reads data of channels involved in the determination of

sgical results that must be computed on-line stans (he ELAB LOG_DATA sk
ELAB LOG_DATA calculates the value of all logical measurements

SAVE ON _DISK parses (he shared arca memory and save on disk every complete DATA _BLOCK

«£iing 2 11ag of “save  on the relative hlock i memory
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“e yrrav Of XUve Lasks on the central node have avaulabie shared area memory (i which are same

{tlerents tvpe of informations

.vstem configuraLion image loaded dunng the swan-up of all neIwork Process
updated aCQUISILON § PArAMELETs IMage (alarm sampling frequency ecc...) This soructure reflects
31l the changes in Lhe Sysiem paramelers modified by the user durng data acquasiDOn process.

ne image (emporal shift window ) of data

“his area s a buifer for build the daa soucture on disk.
The data organuzauon has the same jogxcal struciure in memory and on disk slore unit. Thus structure 15 a

midrectional linked list. The dala acquisiion process measure the trend of a phenomena dunng a penod
nd w il handle a sequency of value for each measurementis channels . The condition in whch the value

+1ll be costant for an amount of sampling s foreseen w  allow 3 best use of mass siorage space The
lementary wut of acquisinon 15 the DATA that represents the measure make or calculased for one ume and
{or one acquisiuon channel. To handle a very large amount of data and aliocaie memary the process
e 3 structure denved from the DATA: the DATA BLOCK. This 1s a fixed long structure that contains -

.equenually sampied data array
wxibary informauons

1orward and backward DATA _BLOCK pointer

This DATA BLOCK structure is contaned in1o another high level structure named ENTRY_BLOCK
Jith the Links to first and last DATA_BLOCK structure.ioo. Starung from ENTRY_BLOCK and
rackung the forward link chaun s possible knuwn the hustory of acquired data. or backsiepping il using e
nackward link (for exampie see ihe last SO ponts). When the sampied data Gill 2 DATA_BLOCK 15
(ored into 3 disk's file and 15 allocaied another DUATA_BLOCK in which put new data. Befowe
DATA BLOCK saturates the memory (he process discarge (he oldest DATA_BLOCK w0 free space for
qew data, The dimension of this temporal window 15 function of channels number and thewr sampling
requency There's one ENTRY BLOCK structure for each measurement channel.

neide the recorded data file will he wriie an header comtmming the expenmenta! test idenuficaiion code . the
Lsed archivies configuration identification code. the siarung date ol recordingand further iniernai sysiem

njormanon



SIET Document Rev Page | of

cuone Mestlon innovativi ANOKPPG | 0 { T R !

T Lompiele the measurement chain for the digially recorded signals the svstem needs additonal

niormation contuned 1IN0 Six logical sottware archivies
ransducer descriplor hiock
phvsical acquisihon channel
measurement channe!
alarm condition
acuon code
monitor page

The first functional hox in the measurement chawn 1s the transducer descnpuon block. It has in input a
chosical signal (pressure. (emperaiure. occ ) and give in oulput another physical signal (elecncal or
“lectncally measurable) proporuonal 1o the input. The input and output paramerers are amply descnbed by
sing 4 wbel and 2 measurement unit. If the inpuvoutput relauon 1 linear s suificent define the

gaigth-line parameter in this lormuia

OUTPUT = PARAM Q + INPUT * PARAM_M

| & also possible 10 use an extemally defined conversion lable
Every scquisiion channel capture n input the transducers OUfpuL. slaborates (1 (cOndiLIORINg,

Lmpliticaiion. A/D conversion) and presents in output a numencal value with n bit of resoluuon.
™he inpuoutpul ransier lunction 1s hnearly detined by using the operalors OFFSET and GAIN:

OUTPLT = OFFSET « INPUT * GAIN

his channel make Jvailable he measwremeni of the pamity physical value 10 the Measurement
nanne! hecause 0 wenerzl the physical channel may or must ke Linked with other 10 oblain the ngih

Lalculauon of 2 value



¥ the user 10 periorm (he acquisiton dala procass: display.
s black contan the referexce 1 the algonom, 10 the hst of all
npulauon of the engineenng value.

the value that may be shown in Lables or plot, the prini fommat

»k

ed one or more alarm condibon control functions. Thus means

easured value 0 venfy the overaking of a wesshold. When an
st the foreseen actions. Dunng the data acquision process
abled or enabled by the user. The image of thus informauon i
of the data acquiIsiton process.

out the action 0 be performed in relabon with the alarm
an alarm condioon 1s reached. Generally this action may be
nsist 10 send 2 message 10 a phymical control channel. The
ind correct format parameter in functon of he fype of
ality 10 record an event (idennficabon channel code. ume.
alarm process) s foreseen.

monitor pages Organizauion. in this archive are suwed the

ay himits. These informauon are organzed for each monitor
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“ 1 sofware qualficatons

The 4313 ACQuISILON sysiem soltware will be qualufied pertorming the follorang acuons:

<nd calibrated voitage s1gnals 10 (he dala aCQuIsILON SVTiem input channels and venty thal the
. gnals are correcuy acquued and recorded bv LAS:

_neck thal (he (NSIrUMENn! CONVErsION CON.ants are correctly input and allocated in the DAS.
“heck (hat the conversion formulas are perfecly inserted in the DAS:

venfy the correcmess of the conversion calculapons performed by DAS. sending calibrated voltage
Lonals 10 the DAS input channels and companng the DAS conversion results with the same sighai

_onversions carryed out by means of hand calculavons.

"hese venficaons will be camed out only once before slaring the fests both for directy measured
LJuanuties and for denived quanuges. The results of the venficauons will be archived in the DRF. i some
nstruments is repiaced as consequence of instrument {aslure or if some instrument spans 15 changed. the
_srificalions concerming the instruments in object wiil be repeated.

“He instrument zero will be venfied every day before test staning.
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X DATA ANALYSIS AND RECORDING

%1 Data redochon

%11 Dhgrally scquired quastines

Dunng testing all the insumentauon SgNals (COMPEnsSauon thermocoupies included) are recorded and stored
n real ume. The sampling frequency s normally fized at | 0 Hz and can be adjusied in the range 0.1 + 100
Hz The rec. aed data are convened in engineenng units ($ 1) and plotied versus isme for the enture test penod

or selected time interval, The mean value, (he standard deviauon, (he Matumum and mMinimum value of the

Jcquired quanubes are also calculated.

%.1.1.1 Directly measured quanirties

X.1.1.1.1 Absolmte asd ddferential pressure

\hsolute and differential pressures are measured tw means of transmitters and transducers The eclectncal

\gnals coming from instrument (mV) are converied in engineenng units (kPa) as foliows:

Y = M*imV Q)+ K
ahere
M. Q = calibranion consiants

K= ipstrument hydraulic head

The instruments are calibraied in laboratory 10 venfy if they meet the required Curacy After installavon a
measurement chain check s performed 10 control the correspondence hetween (he data acquisibon Sysem
recording channeis and the pnmary instrument.

The insgrument zeTo are aiso venfied every day before €5t SLarung.
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1112 Temperstures

The iemperaiure of the fluid. piping. components and pool water are measwred by using
heated thermocoupies type K Crome)-Alumel. 0.5-1 £ mm OD

RTD thermoresistances type PT 100

A matnx E imV), T(°C). for k" tvpe thermocouple 1s generaled by the following formuia

<

£l a1 028 expl-1/2(7 127/68)°] ) / 1000 (UNI7938 specificanons)
-

~here
E s Jlectnc signal (imV )
T = iemperature « C)
d = | £53306 * 10l
i z 1891834 * 10}
13 2 | BAS1S * 10re
4 - T 870237 * 1073
T s 1383679 * 1077
is = 1§70023 * 10ri0
s . 1997291 * ot
= = C L 2849RS * (016
" : 3223997 ¢ 10020

™he value of iemperature T(°C) is obtaned from the signals coming from thermocouples E(m V). performung a

\near interpotanorn of the mawna E. T
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0 the same wav (he signals coming from (hermivesistance £2) are convenied in engineening unuls (°C)
seriorming the linear interpolation of the PTI00 tvpe thermoresicance dala chara lensucs generided by (he

clowang formula

Ro= (00 1+ 190B02E1*T . 0SB0E4*T2)  (UNIT'V specificabons)

& here

T = lemperature ")

R = measured RTD resisiance £3)

Thermoresistances and thermocoapies are calibrated in laboraiory 10 venfy if they meet the required acouracy

Before tesung a check o control the correspondence between the dala acquisibon sysiem recording channels

ind the instruments s also pertormed.

8.1.1.1.3 Displacements

Displacements and posiuons are measured by means of high (e iperature. walerprool transducers rype LVDT
Lnear sanable differentiai vansformer). The signals coming from the instrument (mV) are convered in

ngineenng units (mm) as follows:

Y smV /(§*V)

A here

mv =z clectnc signal coming from insuument tmV)
S 2 ensiuvity coefficient imVYAY /mm) |
= feeding volage (V)

“he instruments are calibrated in Laboraory 10 venfy if they meet the required axcuracy. After installason 3
measuremen( chain check is performed 10 conuol the comrespondence beiween (he data acquasibon sysem

recording channels and the insgrument.
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%112  Denved quantities

4 i131 Flowrsies

e flowraie of single phase (luwd (steam. Qur. waler) i3 measured by means of dufferent pnmary elements:

niice plates. nozzies. ventun tubes and Gilflo. Except for the Guflo Mlowmesers. the reference formula. in

« cordance with U'N1 10023 speciiicanons. are

F=a, *€£* yp* vaik for compressible fluid kgs)
Faa.* Jp* JaPe for incompressible fluid (kp/s)
Altn
APc = APz ptg"h Pa)
wworfice plale
= |- (D81 +038°8% * AP, / (@°P])
s v ontun (ubes and nozzies
Bl
Ps a
: | - |
_iPflye, 9., P - N 0
L = Wiaiky 4
P2 g« | P. 2
| — P, ‘o
P T MR-
" P
« here
i, 5— tgr*yin _alibrated or calculated Nux coetficient me)
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1 = Nux coefficient

2 compressibility coefficient (¢ = | for hquid )

= (hroat dlameter m}

= Mud density upstream the measurement device (kg /m?)
\P 2 measured pressure drop Pa)
VP, = jocal pressure drops across the nozzie (Pa)
P = Jbsolute pressure upstream (he measurement device (Pa)
n = pressure (aps herght difference (m)
P+/Py = downstream / upstream pressure raulo
a = Cp; Ly ® ISCENLOPIC £XpOnent (steam supply line = 1.27  aur = 1.4)
b - diameter ravo  (d/ D)
D = iube inside diameter (m)
F = flowraie kg/%)

The o fux coefficient value 18 corrected taking account of the fluid temperalure upstream (he measurement

levice by means ol the following formula:

a =n:"lok"T-Tm,)j" me)
~nhere
T 3 ~Orking emperature )
Tcal 2 .abibrauon temperaiure *0)
) = linear thermal expansion coefficient = | 2E.§ (1/°C)

With the GILFLO vanable area orifices the water flowrate is measured as.
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Paix  ® vent tank discharge line sieam-aur density (Kg/md
g ® vent ank discharge line saturated sieam density al the measured (e mperaiure Kg/m)
" : Mm/Mmsm\ﬁc/awwhummw-O.m‘ PP

1 e

Myeam = sieam mass kg)
My ® AlF Mass (kg)
Tsream = cent iank discharged sieam 1SOEntopic exponent = 131
i = AUF ISOENTOPIC exponent = 140
Py = absolute pressure upseam (he measurement device (Pa)
P = diameter rato (d /D)
Pat = saturated sieam partial pressure al the measured lemperamure (Pa)

%1.1.2.2 Levels

Liguid Jevel 1n single phase o level in (w0 phase (steam and waler, aur and waler) are measured by means of

differenual trasmutters. The reference (ormula is:

L=~AP-3'ogu'""lﬂ'fol-o.g:l (m)
where
Pgas = 2as density (kym3n
Peas = 0 in single phase
Pgas = Psteam for sieam ang water tkyln3)
Pgas 7 Pay = P/(R® T forauand waier (kym?)

P = 1 pressure (Pa)
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! 3 21r lemperature K
R 2 i gasconstant = 287.037 J/kg K)
= hquid density 1%3)
\P = siatic pressure difference (Pw)
5 z pressure aps height difference ‘m)
3 = gravity accelerauon im /s
Liguid level in presence of steam / aur Mixiure is calculated as

L = AP-g'p,m,‘MWg'tm-p.,m;i (m)
aith
Pmin T Pegt * |1ael}ix] (ky/m?)
’ = D613 * ‘Pg|.¢P'PQ|;l
a nere
Baie 3 mixture density (kg /m)
Peat = \aturated sieam density at the measured (emperature kg / m3)
o = higuid density kg / md)
\ £ <pecific / absolute humidity
Py i 3 Jaturated sieam parial pressure ai (he measured lemperature Pa)
p s zas space absolule pressure Pa)
AP = differential pressure (Pa)

im)

h 2 pressure Laps height difference
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5
sravity acceleranion im/s*}

s 1123 Pool density

e ool waler densiy 15 measured by means of differenual pressure rasminery. as follows

p=AP/(g * ) ;k‘/th})
» here
AP = differential pressure Pa)
h = pressure aps height dufference (mj
g = gravity accelerauion (m/ 6:)

1124 Straan

he IC & PCC local strains are measured by means of capsulated high lemperaqure suain gages. The reference

_alculanon formula for the specific strun 1s:

€% Ey +)
.hlm
AR
E., = —A—
K
« here
LR = surmin gage acuve resisiance change I

R = sirmun gage active resistance 5
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a = F*x sirument gage (3CIOr 3t OPEraUNg lemperaiure
- ¢ measured strain imm / mmi
F = instrument gage faCtor 31 mom iemperaiure
. = iemperawure cormection factor = 1001 - <A8BE.S * T 1499E.7 % T2
= pressure correcuion tactor = 4 67TEH P
1 = lemperature of measurement point °Cy
D = pressure on the sUain gage (MPa)

™he k and | {actors are calculated following the reference document 2310

N.1.1.2.5 ( ondensatson thermai power

"he PCC thermal power is calculated by means of 3 global energy balance. The adopted formula is:

N e Fmn ® "mex - Feong * Meond © Fout * Mout © Fonwcond * Menmrcoid - Wilow kW)
A here

i PCC inl * mixture Nowrate ( Foyy = Foeam For * th‘ kg/s)
“geam = .upply superneated stcam tlowrate kg/s)
i z upply air tlowrale ks
4 E Jesuperneating waer tlowrate kgs)

ik o MCC inlet mixture enthalpy =
= Foeam * Maeaman * Far ° Paitin * Fiiq * Migan - WL / Fmix k)
Neream.in = .uperheated sicam enthaipy upsiream supply line mixing point kJ/kp)
Raran = (i enthalpy upsUeam supply line mixing point k) /kg)
k) kg

Migan = Jesupheaung water enthalpy
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Ahere
Jeng wond o salraned ©ondensaie densuy ,kw.“,
A z vont ank Cvhindngal Cross secnon = b me

“he insuruments used (0 measure the above mennioned guanuities for the PANTHERS-PCC are reported in the

‘ollowing whie

QUANTITY USED INSTRUMENT TAC |
s | F.1001. F-1002; F-100: T-1001: P-1001
Fo |F.2001; F-2002: T-2001: P-2001
Fiun | F.3001; T-3001
Pesmam 1n | T-1001: P-1001 |
AT | 72001 P-2001 “
i 113001
Wy i | T.4001: P-4001: T-4002: P4002 |
i F.LOOI: T-LOOS |
i 75001, P-$001 |
Finir  F.T001: F-T002. P-T0OI: T-T00! J
Wit o ' T.7001: P-TOO! j
oo | 7.7001: P-TOOI J'
Pout 1m0l :
p ' P-TODI ;
St L-1001. T-1001: T-1002: T-1003. P-1001 |
ouniiti | 71001 T-1002: T-1003: P-1001
R i T.1001: T-1002; T-1003; P-1001 J
5 £ 6001 T6002: T-1001. T-1002;

71003 P-1001
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1126 Heat Nux coefMicient
“he local heat flux coetficient 18 measured as
hy, Q% L ARy~ Toma ! (W /[ Km®)
»ith
0':kf’R€'(T,-T'..InsR‘..R!) (W/m?)
s here
- 1 = local thermal flux (W / m®)
A = A1S] 304L or INCONEL 600 thermal conducuvity (W/mK)
Ra z external TC hot junction radius (m)
R, 2 internal TC hot junction radius tm)
Te z cxternal tube wall lemperature (K)
T = internal fube wall (emperature (K)
Toool * pool temperature (K)

N2 Analogically acquired quantities

Dunng lesting 1he SIgnals coming from accelerameters are recorded analogically using a magneuc tape

recorder and later analized by a FFT

The data recording 1s periormed only dunng cenain time penods with lape speed set dunng he shakedown

st

The signals will be laier reproduced at the same Lipe speed and sent 10 the FFT 10 obuun Power Spectral

Sensities (PSD) for research of the man (requencies.
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% 2 b rroes evaluabon

~ e nsolule maximum error (A) and the siandard deviaion (@) of the durecuy measured physical quanuties

\nsolute and differential pressures. IeMpPerature, cic.) are defined as.

A= 2151+ ARV * Ay ! maximum ermor

-

14

g2 = (3] +am A/ \iandard devauon

s here

= assigned accuracy raung of the nsgrument for absolute and dufferenual pressure; ANS| special
srror (or thermocoupies Of calibralion makimum error: UNI 7937 specificauon accuracy or
_alibration maximum error {or (hermonesisiance. manufacturer accuracy of calibration

maximum error for LYDT

ygy = CITOF N ACQuisitie wrd A/D converier bit value
.

Lgy) = Maximum error of the cold junction (only lor thermocoupies

The absolute maximum eror and the slandard deviation of the denved quanuties (Nowrate. leveis. eic) will

we calculated using the following Crror propagaiion tormuias:
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cnere AN, and @Xu are the maximum crror and the standard deviauon of the X, quanties. The error

Jculations will he carmed Out USING. 1N 3 CONSETValivE way. (he upper value range of the instrument.

X1 Data processiog and saslyss

™he data analysis will he performed in order o evaluate the goodnes of the experunental test. Dunng the
1perimental phase the operators will perform a monyonng of the measurement values in onder 10 venfy the
most imporant test paran.«iers and 10 check the congruency of the values. |f necessary an on-line intrument
“heck 1§ (oreseen in order (0 recover the emor
The data processing and analys's will be performed in ihree sieps which are descnbes as “quack look”.
“nreview” and full processing and analysis.
A “quick fook™ phase wiil be performed in order 10 provide the informaton needed 10 proced with the
preparation tor the next test. This will consist pnmanly of indentficauon of the wnstrument which have
aled or performed incorrectly durnng (he test. verificavon that the objectives of the st were achueved. and
we control of the structural data o nsure the integnty of the condenser. More decauied informanon will be
~ertormed in the “preview” phase that has the purposes of providing represeniauve results from the most
\gnificant measurements 10 he used n the ~Apparent Test Results” report. and 0 ad in definung the
-mainder of the analvsis. The tme history plots and digital data lables of key parameiers will be performed
ind examined (o determine time penods of significant interest for more deturied analysms. The plots and
shles for the Final Test Repors will be generated in the “full processing and analysis” phase which has the
~urpose 10 organize the data 1n 3 form that provides an integrated interpretauon of the test resulis show

ne pertormance of the condenser and demonsuraie that the objectives have been achieved.

X4 Date records

The dignally acquured data values will be diecUy winte on MagNeiK disk 1n real ime (or the entre durabion
i the expenmentii test. Immediaiely after the end of the experimental test will be gone a copy of the data
e On 2 Magnenc streamer Lape in order 10 have 3 saved image of the data file. More will be copeed 1nto the

magnenc streamer wpe the compiementary informauon about the expenmental st the transducers, the
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~hvsical inpul channel. the measurement channels. (he alarm. the action archivies and the monior page
sehivies The (niormation anout duly instrument check. Jhout the happened alarm CondiDons. the change

nerated tw the user inside the dawtase will e logged in rwiative fe and saved On magnelic streamer lape

)

The analogically recorded data wili he acquwred on analog wpes al fized tape speed. The recording of these
1315 wiil be pertormed only during inieresiing Lransient In according with the Lape speed chosen (he life of
‘HXI" analog magnetic tape will he about 1400 s The analog wpes will be replayed through the FFT
the resuiing information copied and siored On magnetc disk for future interpretauon and

3
jevice and

nakisys
The distance hetween scnibe marks will be measured pnor iesing and at the end of the (ests. the measured

Lustances will be recorded 1n wnung on suiable data sheets. All the test records. analvsis and verification

record will he stored nio 3 Design Record File (DRF)

* 5 Data sheets

The tollowing data sheets will be prepared for each capenmental est:

prnt wbie con@aining the hist ot the MEC J~ments with theyr masn characienisucs (dentificaiion

pan. calibration CONSLANIS .1580C131ed e1mor. [Xanon on the tacility. measurement channel number and

SMDINE Ireguency i
srnt table conwiming the duly insrumenianon check
~nint tables of digial s alues o1 the recorded signals in engineenng units tor selecied ume penods

~ant Lables of mean. siandard Jeviation, muimum and maximum value of all the measurements in

nginecring unis dunng a specitied time penig

& nlot graps of any selecied test vazable as a funcuon of ume (ume history) 1or any selecied test ume

«indow The single piot graphs will show group of | 1o B iest vanables
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les conaung the results of spectrall analysis for determinanion of the pnmary frequencies present i

b

he x Celeromelens

The expenmenial iest identificanon code will be printed on all pnnt ables and piot graphs

~ ble containing the measure of the disiances heiween scribe manks periormed pnor of iesung and al the

“nd of lests will be prepared 00
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4 SHAKEDOWN AND PLANT CHARACTERIZATION

i1 PLANT CHARAUTERIZATION

The plant will be charactenzed by two kinds of pre-Operauonal (ests. cold and hot tests.

e rurposes 0f cold pre-operational 185t are.
.eniy the pool support suucture (testn. C-01).

enfyv the adeguacy of pool make-up and level control sysiem, determine the adequacy of the

pool connecuon ine and venfy Nowmeier calibranion (test n C02):

Jetermine the hvdraulic resistance of 1he injecuon hine nser. condenser venl Line and discharge

Lne verify the wr compressor capability and the adequacy of the vent tank pressure control

cvstem testn, C-03)

Ictermsne the hvdrauhic resistance ol drain line. venify the ade <. ney of condensale tank jevel

introl systems and of 1he Pressunzation sysiems (1estn C-04).

“He purposes of hot pre-operauonal tests are

ermine the heat losses of the imection line. vent line and the vent tank, venly the tube

I

hundle wall thermocoupie calibranions and venty the vent tank project (lest n. HO1 ¢

jetermine the heat losses of the drmn line and the condensaie wank and verifv the condensaie

Lank project test n. H-02)

ietermine ihe heat losses i pooi connection hine 1O catch tank and venfy the stack discharge

apabiity 1est n H-O1
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nirm plant stabdity (i.¢. 10 reach steady siate condinons | 1O periorm matnx est number 2
541 estn M4 and HOS)

411 (enersi descriptios of test C-0)

™e tes1 will be performed by filling with waier IC and PCC pools at seven different levels from | m

3% m and by measunng the pool Supporn struciure deformaton in order 1o venfy if the exisung
Lpport structure is able 10 withstand the maximum joad without exceeding the maximum aliowabie
jelormanon

™e (est detaded procedure with its check Lists are reponted in pan 11 of tis TP&P document.

912 Geperal descripnos of test C-02

The test will be performed feeding with four different Tlowrates. the IC pool with level set pount LIC-QO01
fixed 1o 4 2 m, and draning the PCCnoolmordcnovmfymcmludmewolm-w.w

ntrol svsiems and flowmeter calibranions. The st detaled procedure with its checklists are reporied 10
pant 11 of this TP&P document

113 Genersl description of test C-03

“he (st will he performed with compiete closed PANTHERS-PCC facility. The condensate tank wall be
Jled tv water 10 reach Jevel L-LOO2 = 175 m (corresponding 10 2.5 m above the condensale tank et

nozzle) and pressunzed witt aur at the same PCC inlet pressure: the sieam supply line wall be closed. the

ACC inlet pressure will be ¢ onirolied using vent Lank discharge vaive F020 and PIC 4002 controlier.

The test will be camed oul sending aur flow through the nser o vent ank at fowr dufferent aur flowrass and
+0 pressure levels, in order 10 delermine (he pressure drops of mpectuon line, nser condenser, vent lune and
| yeniy the wr compressor capability and the adequacy of the pressure conwrol sysiem.

The 1est detatled procedure with its check lists are reponed in pan 11 of tus TP&P document.

Enclosure 2 15 3 schematic view of the plant configuration for 1es1 C-03
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U1 4 Lepersl description of test -0

e 1est will he performed with compiete closed PANTHERS-PCC facilitv. The vent line and vent tank will
FOOY the sieam supply line will he closed. condensate ank wili be
emporary leed waier line will be connected 0
e | Hz and draun Line 10 the condensaie

o ¢1ciuded closing speclable flange S
nhecied 10 (nechion [ine Opening speclable flange SFOO1: 2 &
nodule | upper header and waier low will he sent through modul

ank
“he condensate tank will be filled by water 10 reach jevel L-LOM = 1 7§ m icormesponding 0 2.5 m above

e condensate tank iniet nozzie) and the level will be controlled by means of preumatc congrol valve FOie

nd LIC-L00I congoller.

“he svstem will be pressunzed sending air 1o the nser anc o the condensale lank and the pressure will be

sgulaied by means of preumauc controll vaive FO21 and PIC-LOOI controlier.
{ will be camed out feeding the module | upper header with four different water flowraies and two
wre. in order 10 delerming the pressure drops of drain line and 10 venfy the adequacy of the

tank level control systems (discharge from overtlow line or from bottom of condensate tank |

The ies
jifferent press
(w0 condensale

nd o pressunzauon sysiem
“Ne tosi detased procedure with its check lists are reporied 1n pan 11 of this TP&P document

“nclosure 3 is 3 schematic view of the plant configuration 1or test C-04.

)15 General description of test H-01

~he test will be performed with compiete closed PANTHERS-PCC faciliry. with pools P. Q and condensaie

ik empry and the condensale Lnk hywd discharge hine connecied 10 botom.

“he condensale tank will not be connecied 10 ngecuon line closing spectable Nange SFOO1 and the ar feed

ne will he cxcluded. The condensate lank mixture discharge Line will he excluded closing FO1S valve.

"he svstem wil he pressunzed ai fowr differnt pressure levels sending a smail flowrate (about O 2 kg/s or

1 of superheated sieam (superheating lcvel less or equal 1© 10°C) through the nser and PCC io the vent

ik the pressure will be regulated by means of control vaive FN20 and PIC <4002 controller on vent ank

nizture discharge hine.
iniet steam will he adjusted in order 0 have saturated steam in PCC

d vent tank will be determined tw

T™he superheating degree of ihe nser

she hundle vent line and vent tank, The heat losses o the vent hine an

eans of thermal balance measunng and plotung the condensaied « ier ievel of vent lank versus ime
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e et will he carmed out with four different iemperatures of sicam n the range 130°C - 170°C. The sieam

_ondensated by PCC heat exchangers wili be druned 10 the conc’ isate tank, The neat losses of the mpection
ne will he calculated periorming the thermal halance between Lhe i eCOON {ine sieam - air muung poust
~d the nser inlet. The calibrations of the PCC bundie wall thermocoupies will be venfied and eventually
Jjusied companng ihe sleam saluration iemperatures with ihe iemperanire values given by wall

thermocouples.

The test detauled procedure with its check lists are reponed in pan {1 of this TPAP document.

Enclosure 4 1S 3 schematc view of the plant conliguration for the test HO1.

16 (ieneral descripton of test H-02

The 1est will be performed with compiete closed PANTHERS-PCC facility with pools P and Q empty. The
SCCs heat exchangers wul be isolaied by closing the vent and drain Lines using the spectacie flanges SFOO2
nd SE00Y The PCCs heat exchangers will be filled with water by confecung & iemperorary feed water Line
o the module | upper header

The condensaie tank will be connected o injection line opeming the spectacie flange SFOO1 and the
ondensate tank liquid and steam discharge lines will be excluded closing the manual valves FO17. FOI8
nd FOI% respecuvely. The drain line and condensate tank wul be pressunized al four dufferent pressure
svels by iseding with a very small steam flowraie the PCC nser (superheaung degree less or equal 10 10
' The sieam lemperature will be adjusied in order (0 have saturaled steam in the draun lne and
andensaie Lank

The test will be camed out slarming with condensate Lank empry at fowr dufferent saturauon iemperatures of
jeam n the range 130°C - [70°C. The sicam pressure will be controlled discharging sicam (o0 he
imosphere through the manual valve FS03.The heat iosses of the common drain line and the condenssie
ink will he determined by means of thermal balance measuring and plotung the condensailed water level of
ondensated wank versus ime The test dataled procedure with is check lists are reporied in part il of thus
TP & P document

Enclosure € s 2 schematic view of the plant contigurauion for the H-02.
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9 1.%  Genersi description of test H-0)

The iost will be pertormed with compiete Close PANTHERS - PCC facibity. with poots P and Q filed at a
vel lower than U S m respect 10 the normal waer level (3 26 m in IC pool) in order 10 4void the overfiow
1 the PCC waier 10 the caich 1ank dunng bosl off. The test will be performed heaung the PCC pool waier
1] 1o reach steady equuibnum bulk (sieady - slale) Jverage iemperalure.

™he PCC pool water heaung will be camed out feeding the PCC with saturaied sicam and allowing the pool
o reach sieady state bulk average lemperalure When the PCC pool 15 1n boiing conditions the sieam
lowrate will be reduced al the mimimum value capable 10 maniain the pool boiling 1n order (0 minimize the
Leam velocity and so reducing the carry over effect

The sicam generaied by PCC pool will be seni 10 the stack through (he pool steam conneclion line. the
_ondensated hqwd generaied by the heat losses of the pool connection line 10 the caich ank wil be
measured in the loop seal of the catch tank line,

The heat losses wil be measured performing (hermal balance plotung the loop seal water level versus time.
The detaled procedure of test H-03 with its check lists are reponied in pan |1 of this TP&P document.

W18  Genersl descripteon of test H-04

The experimental Londitions and procedures of this iest are the same of iest type A 1.3 (1wu aiodules, sieady
Late - steam only - no ar in PCC tubes) test condiuon n43 and therefore the general descnipuon of this iest
. reported 1 paragraph 105 while the delailed procedure of est H-04 with s check lsts are reponed 0

nart 11 of this TP&P document

419  (enersi description of test H-08

The capenimental condinons and procedures of 1his test e the same of test type A | | (Iwo modules. sieady
(te - ~Jlurated steam/air) test condison n.22 and therefore the general description of Lhis Lest1$ reporied in

saragraph 101 while the detaied procedure af test H-08 with 1is check lisis are reponed in pant | of thas

TP&P document
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93 “hakedown mAtAY

“he Cold pre-operauonal 1est MAlnx s shown in @b 4 the hot pre-operatonal (est matnx 5 shown in b
T™he pre-operauonal st detiied procedure check Lists are reporied in pan |1 of tus TP&P document.
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10 PASSIVE CONTAINMENT CONDENSER TESTS

“he POC tests will he @ senes of steady - s1ale st 3l specified steam flow raie. non condensible flow raie.
fiet gas lemperature and injet pressure (equivalent 1o drvwell). The condensaie Lank pressure will be equai
el ressure and the vent tank pressure will be adjusied 10 oblan the specified PCC iniet pressure. The
*C" pool will he mantuned at a costant jevel (full) and equilibnum bulk average iemperature dunng most
515 The PCC will be brought to the specified conditions and allowed o stabilize 1.¢. reach a conditon of
eady - siate heat transfer and allowed o operale o approumaiely | S minuies 2t these condipons. Daw
.11l he recorded dunng pool heatup and for the penod of sieady operalon.
nitval 1esting wul be performed using 2 compiete PCC unit (two module) The perfomance of this unit wll
e tesied over the expecied range 1o SBWR condiuons Following the perfomance lests. addiuonal lesung
4111 be performed (o complete the required structural lesung.
slter successful compieon of these tests. one PCC module will be removed from the faciity and the pool
waifled 10 reduce the effecuve size. The single module PCC will be ested ai condibons equivalent 10 some
i the tull PCC tests. The purpose of these 1£sis 1S 10 accomplish the obgecuve of IC st modeling descrnibed

n chapter 2 Tests using heliumyair mixtures will also be done with the singie module.

10.1 T vpes of tests required for the PCC

“he (vpes of 1ests 10 he pertormed with the PCC have been defined as follows:

Tosts with two modules

4 1l Steadv state pertormance-saiurated sieam/ur mixiures

Ade Sleady slawe peﬂotm;mce-\unerhaleo SIEam/ 3y mxiures

Sleady state perormance - s1eam oniy

A 21 Effect of pool waler level-saturaied sieam

412 Effect of pool waier ievel-saturaied sieam/air mixures.



SIET I Docement C Rev T »uge of
cnmone Kesnon [npovaiv N0098PPI 1 0 1 83 225
411 Addisonal Structural Tests-simulaied LOCA pressunzaton.

A 13 Addiuonal Structural Tests-simulaied leak tesung

%4 Sieady staie-ar only pressure loss measurement.

2 Tests with one module:
B.1 Sieady stale performance-sieam only.

B2 Effect of low density noncondensibles

102 FIRST PRIORITY TESTS

The first pronty tests are a senes of sieady - slate lesis thai will be performed using & compiete PCC unit
- mmediately afler the compieton of the shakedown lesis. These Lesis will be performed just with saturaied
steam / ar and just with saturated steam only (N0 r in PCC ubes). The general description and procedure
1 (hese tests are equal 10 those of tests type A .1 and iest fype A.1.3 reporwed in paragraph 10.3 and 10.5
spectively. Four of these tests will be carmed out at iniet condations corresponding 0 same of the Tostuba

suraffe phase | esws

103 DESCRIPTION OF TESTTYPE AL

Iwo Modubes. Steady State-Satursted Steam/ Air.

<sneral Lasl procedurs

The selecied constant values of ur and sieam flow rales (m, and my respecuvely) are set up acconding ©

procedures deiermined dunng shakedown iesting The PCC inlet pressure 1s adjusied 0 maximum value. P
max | using vent tank discharge valve Iniet mixiure emperature is set 10 saturated condison. The PCC
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|
i)

~onl water 1« allowed 10 heat up 10 sieady siale hulk gverage temperalure \Valve sellings are tnmmed 10
wliust iniet iemperature and pressure 0 prescribed values,

31 are recorded at approtmaiely ¢ iniet presswre uives hetween P (max) and Py (min) or unul 3
secified PCC dela P Limit 1s reached The del@ P himit will he approxumately 14 kPa (2 psi), but will be
pecified by the Responsible Test Engineer pnor 10 the 1est. The test will be repeated for zach selecied value

{t maand ms
For what concerns independent vanables. (he pool leve! 15 mantuned constant at normal level (full). The

niet gas lemperature 15 set 31 SAURIION value corresponding o the iniet pressure and gas mixiure or the
pecihied degrees Of superneated above saturauon. The detaed procedures of lest (ype ALl with 18
neklists e reported in Part 11 of this TP&P document.

0.4 DESCRIPTION OF TESTTYPE A.L2
Two Modules. Stesdy State-Superhested Seam Air.

Procedure 15 the same as Test A 1.1 dume 0f the saiuraied est conditions will be repeated from Al l.cah
{10 values of superheal. 1 ¢ six test conditions (cach with S inlet pressure values). The superheated values

se 10 he determined (TBD) by analvsis pnor 10 1esting
\ndependent vanabies are the same as | & A il The detanled procedures of lest rype ALl wath its

weklists are reponed in Pant 1] of this TP&P document.

105 DESCRIPTION OF TESTTYPE ALD

Fwo Modules, Steady State-Steam Unly,

Ahen the PCC 15 iested with sieam flow only. the periormance . .in he sifecied tw the presence of
~oncondensible gas trapped in the PCC tubes. Two conditions will be considered for Tests Al3. 1) No ur

y POC tubes, and o) Aur in PCC tubes
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The specicie nangemmcvemlmemvmmvmucmtunmm.mwiummme

nasis of the shakedown Lests.

A1l aur 18 purged from the sysiem pnor (0 starn of iesung. The condenser is now smilar © the IC, Le. with
eam flow raie as the independent vwbk.w:nmwe-nwlum::wmmdmt
PCC. The PCC xsowummdﬂmmsmﬂowmesmddmmmlnlumﬂnﬂnu
Llowed 10 increase above 690 kPag (100 psig)

For whal concerns independent varables, (he pool level is maintained constant at normal level. The inlet
.48 temperature is adjusted according 10 the measured PCC inlet pressure. Values of superhess are o be
jetermined (TBD) by analysis pnor (O (esung.

No conditions are provaded for inlet air flow for these iesis. The detaued procedures of wst type A1 (no
L 1n PCC 1ubes) with its cheklists are reponed in Pan 11 of this TP&P document

Y Geoerl Test Procedurs: Auin PCC ubet

,pectacie flange 15 closed on vent line. The air is purged {rom sysiem with sieam pnior (o stant of iest. The
pecified saturated sieam flow rate 15 set up and operauon (inlet pressure) stablized. Aur i bled siowty 1o
niet ine-w PCC at 3 metered rate and data are recorded as iniet pressure increases. Test 15 ceased when
pressure siops increasing or approaches 690 kPag (100 psig).

For independent vanabies. the pool level is mainianed constant at normal jevel (full). The nlet gas
smperature |5 adjusied 10 the saturated lemperature (OF the specified superheat) of the sieam at the iniual
purged) pressure and maniawned constant throughout (he test. The inlet ar flow rate is adjusted 0 a raie
Lhich will fill the condenser in approximaiely 15 10 30 minutes at the stabulazed iniet pressure. The detauled
orocedures of test type A 13 (ur n PCC 1ubes) with its cheklists are repored in Pant 11 of thus TP&P

jocument
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106 DESCRIPTION OF TESTTYPE A

Two Modubes. EfTect of Pool Water Level

“hese ests will demonstrate. far 3 imuied set of condinons, ihe effect of pool waier level decrease on the
~ertormance of the PCC. 11 15 proposed 10 40 this v recording data whue siowly lowenng pool waier level

sther tv allowing the waier (0 boil away without refilling or by slowly draning. When the iow level
ceached in ihe pooi. ampwent waier will he siowly added 0 refill the pool, while contnuing 1o record the
(ata. Two test condiuons are foreseen: samuraled sieam and saturaled steam / ar muxiure respecuvely,

2 Sulucied sisam all awr wiil be purged from the sysiem and iest condition n. 4 | will be repeated.
Jlowing the pool waier level 10 decrease 10 Jboul 50% of normal level or unul the inlet pressure
ccaches approximately 100 psig (%0 kPag) The detasled procedures of iest Iype Al with 15

neklists e reported in Part |l of this TP&P document.

v 22 Salurased sICAIm/ A MUALMES, the test condiions n. 15 and 30 will be repeated allowing the pool
~ater level 10 decrease 10 about 50% of normal jevel or unul the iniet pressure reaches
spproximately 100 psig. Test s saned with the mimmum  values of iniet pressure and the vent
[k discharge valve posibon 1s mantained throughout the 128t
For what concerns independent vanables. 1est 13 begun with normal pooi ievel (fuil) and this 13
llowed o decrease 1o 50% of normal. Slowly s refilied and st 8 ended with pool again al the
normal level The inlet gas temperature 15 adjusied 10 saturation value corresponding 1o the niet
rressure and gas mixiure. The deiled procedures of 1est type A 22 withits cheklists we

reponied 10 Pant Ll of this TP&P document
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107 DESCRIPTION OF TEST TYPE AJ

T wo Modules. Additionsl Stracturs) Tests.

T, confum the POC structural demgn adequacy for the SBWR demgn Lfetzme, (he st program must
e lude usun;mcPCC(aumﬁnlmmenmwdm'nuqumcmm
~ertommance test includes most of these condiuons, except for the LOCA and the pnesmatc lesk lesang.

1071 Testtype Adl: smulsted LOCA pressunzabions

The design basis is iwo LOCAs dunng the sixty year design life of the PCC. For the test. 10 simulaed
LOCA cycies must be performed.

eneral Test Procedurs

The PCC 15 to be rapidly pressurized with saturated sieam 1o 379 kPaig) (55 pmg) and 151 °C (303 °F). The
cent tank discharge vuwmmnupwymdmngmmmwmwmmmmw
permit heaung. The towal ime penod for the mmmmwmm;-mwmm
The flow rate of sieam required © achieve these conditions can be determined euher by shakedown lesung
i from previously run two-module tests. |f the sieam supply 15 not large enough W mauntun the reqaired
pressure w\masawn«ﬂymunowmmm.wﬂwcmbewmmwdumu
lischarge vaive posinon by “tnal and erTor” May be necessary.

The pool level s mamntaned constant & normal ievel (full). The pool lempersture i3 vunalzed with pool &l
ambient iemperature and allowed (o heat up in response 10 PCC performance. The iniel gas lemporiure o
adjusied 10 saturaied temperature at 379 kPa g (55 psig)

NO mmwnowme-smvmd(arm:mmtmuumqumloxmuﬁndmdm.
This procedure will be performed a total of 10 umes The pressunzation transient for POC will be about the

iollowing



The detuled procedures of (est type A 3.1 with its che

1072 Testtype A2 Simulsted Pneumatic Leak Test Pressurnations.

The PCC design basis assumes that the umit will he pneumancally pressunzed for leak iesung 60 umes
sunng s design life. Eacn leak test will consist of closing the veni and condensate lines and pressunzing
ne PCC with aur 1o 758 kPacg) (110 psig). The pressure will be masntaned long enough 10 demonstrate thal
he PCC does not leak For the structural test. it is required (o simulate five 1umes the number of load cycies

nroduced by these eak tests and theretore 3 ol of 100 tests will be performed.

TesB

"he veni and condensaie hines are closed off 35 NECESSary 10 permit pressunzation with aur 10 758 kPa(g)
1) psig). The sysiem is pressunzed with aif 10 (he required pressure. pressure 1§ held for approxumately |-
S minules and then reieased. The unit may he partially filled with waier (0 reduce (he lume required {of

SIET | Document | Rev ] Page of
Lone Reaion [nnovelv H0098PPI L 0 | ~3 225
PCC niet pressure Reguired ume 10 reach pressure
kPag (pmg) 158C)
0 1M Istan)
75 125.4) AL
249 (361 3s
261 (178 67
179 (55) 1200

kbsts are reporied in Part |1 of uns TP&P document.

sressurizing The PCC should be checked for leaks by veniyving the absence of awr bubbles in ihe pool

Loproximaiely once for each fifty cycles.
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sanl level 18 mainiasned constant at normal level (full). whie pool temperature s ambent iemperature. (nlet
15 (emperature s less than &0 “C (130 “F). Iniei air flow raie is sulficeent W perform approuimaiely §

Lcles per hour The detailed procedures of test ivpe A 12 with s cheklists  are reponed in Part [ of tus

TPAP document

10.8 DESCRIPTION OF TEST TYPE A d
Stewdy State Pressure Losses. Awr-Unly.
{"‘nml T:“ mln

The PCC 15 operaied with awr only at severad selecied flow rates. At each flow rale, the vent Lank discharge
Jve s adiusted o give 8.3 kPag (1.2 psig) pressure a1 the PCC vent pipe connection. Condensaie draun

ine should be submerged. PCC inlet pressure. vent connection pressure and the dufferenual pressure are

recorded

The pool level 1s maintained constant ai normal ievel {fuil).Pool lemperature. s ambwent temperature. inbet

L temperature s maintasned constant for all ar flow rates at a convenient value berween 20 °C (68 °F) and

L9 °C 120 PF) Vent tank pressure dischasge valve is adjusted at each aur flow rate 10 mantun PCC vent
sanection pressure 10 8.3 kPag (1 2 psig). The PCC will be operated with 6 dufferent aur flowrams covering
he range from 2% % of the maximum avasable up 10 the maximum available. The detailed procedures of
estivpe A 4 with s cheklists are reported in Past | of this TP&P document.

109 DESCRIPTION OF TESTTYPE B.1

Single Module, Steady State-Steam Unly.

hese 18515 repeat some of the test conditions from the two module Lest A 1.3 as follows:
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e spectacie tlange in (he vent line will he as it was lor Tests A 1.} Part | All aur 1s purged n from the
ysiem pror 10 stan of tesung. As in A 1.1, ihe sieam flow rate is set and the inlet pressure is allowed 0
«djust o maich the capaciry of the PCC The PCC 15 operated at one-hall the sieam flow rates used in A 1.3
nd data are recorded. Inlet pressure should not be allowed 10 increase above 100 psig.

The pool level 15 maintained constant at normal level Inlet gas temperature 15 adjusied 0 the saturaied
. Jue 31 the measured PCC inlet pressure. The detuled procedures of test type B.1 (no wr in PCC tubes)
«ith 1ts cheklsts are reponied 1n Part [ of ths TPAP document

0 Ceoer Test Procedure - Au i PCC Lubes

Periomm tests similar 10 the two modules tesis. A | 1. pant 2. Speciacie flange 1s closed on the vent line. All
Ar 15 purged (rom svsiem with sieam prior 10 sian of lest. The specified saluraied sicam flow raie s set up
ind Operauon inlet pressure) stabilized. Aur is bled slowly into inlet Iine o PCC at a metered rate and data
se recorded ds iniet pressure increases. Testing 15 ceased when pressure levels out or approaches 100 psig.
Sl level s mantained constant 3t normal level (full). Inlet gas temperature is adjusted 10 the saturated
‘mperalure (Or (he specified superheat) of the sieam ai the ..aval (purged) pressure and mamntaned
snstant throughout the 1est et ur flow rale 15 adiusted 10 2 rate which will fili the condenser in
pproumately 1S 10 10 minuies. The detasled procedures of test type Bl (wr in PCC tubes) with 1ts

heklists are reported in Pant 1L o1 this TP&P document

1010 DESCRIPTION OF TESTTYPE B2

wingle Modale: Effect of low density noncondensibles.

Touls are pertormed similar 10 the (wo module fesis. A | 1 Part 2 except using hehum and hehum/aur

niriures 10 place of ur
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josed on PCC vent line All aur 1s purged from sysiem with sieam prior to stan of wst
L yturated steam low raie 1s set up and operauon (inlet pressure) stabiized. The noncondensible gas 18 bied
PCC 41 2 metered rate and data are recorded as inlet pressure increases. Test is

pectacie tlange 1S C

jowly 1nto inlet line 1O
~15ed when pressure ievels out of approaches 100 psig (A90 kPa g).

constant al normal levellnlel gas temperature 1§ adjusied 10 the saturated
pressure and maintaned constant throughout the test. Inlet
il the condenser 1n approuimaiely 15 1© 30 minuies. The
are reported in Part {1 of thus TP&P document

Panl level 15 mantained
cmperature of (he steam al the imiiial (purged)
sehium tlow rate 15 adjusted o 3 raie which will fi

jetaried procedures of test type B.2 with its cheklists
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“he reierence cxpenmental lest conditions fareseen for each PCC iest tvpe group with ONE MODULE are

pored 1n
Tab 43 PART B - TESTS WITH ONE MODULE - TESTTYPE B.1

Sieady State Performance - Steam Only - No A in PCC tubes

Tab 13 PART B - TESTS WITH ONE MODULE - TEST TYPE B.1
Sieady State Performance - Steam Only - Air in PCC tubes

Tab. 14 PART B - TESTS WITHONE MODULE - TESTTYPEB.2
Effect of Low Density Noncondensibles

111 Acceplance critena

The expenmental conditions will be accepted if ihey meet the foliowing acceptance condiuons (%)

PCC inlet pressure (P-3002) = reterence mawnx value +/- 50 kPa
PCC inlet temperature (T<002) = reference matnix vaiue +/- 5 °C (**)
CC air inlet Nowrate (F-2001 / F-2002) = reterence matnx value «/- 10 %

i OO sicam inlet Nowrate (F-1001) = reference mainx value +/- 10 %

*1 These acceplance creria can be changed aiter the shakedown tests

*s, apphicable oniv 10 ests © 1] + 36 44 + 49 52 13
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12 REPORTS

\ nnel Apparent Test Resuit (ATR) repont will he prepared for cach test. as described in CH.7.3, withun
pprovimatly one week following pertomance ol ihe test. The ATR report. approved by (he Responsible Test
Engineer. will be ransmiaed 1o the Test Requestor (GE)

\ Final Test Report (FTR) contauning the data. analysis and results of ail tests will be prepared. as described
5 CH T 1 within approximatly (wo months after the end of the iests. The FTR. approved by the Responsibie

Tost Engineer. will be transmitied 0 (he Test Reguestor
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11 QA REQUIREMENTS

“he ie5ts 1n the PANTReRS facibsues are pertormed by SIET unde: a research contract with ENEA. in the

amework of (he lowr-party Agreement (General Eleconc, Ansaido. Enel and Enea) on the Design
Oevelopment. Procurement, Fabncauon and Tesung of ICS and PCCS Components.

The QA procedures applicable 1o the tests are in compliance with GE's Test Requirements and with Enes ¢
Advanced Reactors Depanment) Quality Manual, und are xciuaied axcording to Siets Qualiry Plan
.ummanzed n Pan {1 of this document

In particular. Swet:
111 provide copees of theu QA documents 10 GE. upon request. for review and approval
cknowledges GE s nght 1o pertorm an audit 10 venly ihe apphicauon of the Test Quality Plan

21l umely notify Enea's Responsible Test Engineer (RTE) with documentation of the actual test

_alendar and of anv significant changes in the (est CONLIGUIALIONS OF Lest procedures.

\ Design Record File (DRF - IC & PCC) has been opened for QA record storage of documents relaung 1o

e design phase A separaie DRF will be opened for the test phase.
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14 TEST HOLD/ DECISION POINTS

Cneas RTE must have reviewed and approved the Test Plan and Procedures Document hefore the test

SrORKMAM Can N,
£ unher hold/decision points. which require Eneas RTE 10 review and approve the test setup. configuranon

nd conditions. are established as follows.
i1 the end of the shakedown 1e5iS.

FRor 10 starung the performance of each PCC test group of sub-group as defined in ch. 10 and 1] of

1his document
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SEWH-PANTHERS: Full - Scale Prototypes POC Test

Hot pre-operational Test Matrix (Notes |, 1)

FEST DENM RIFEION

PURPOSE OF 1ML

COMMENITS

LN

1es

nes

Steam Flow through the River (o the
Vent Tank

Steam blow thivugh the Riser tu the
( ondensate Tank

Steam Flow theough the Poot
{ onsection | e (o the Stack

S “\ State Perfurmance Steam -
niy lestn 43

.\lu;y State Pecformance s@mmﬁ ‘

Steam / Aw Mintures Testn 22

“ Measure the decrease of the Steady

Pretemune the heat losses of the Vet
1 wne . Ingecnon Lne and the Vet Tank
Verdy the tube bundic wall
thermu ouple « alibratnns

. Venfy Vent Tank peogec

Cinten v the heat tosses of the Dran
1 e arad the Condonsate Tank

© Vesdy Condensate Tank progect

“ Determune the boat losses of the Pool
Connection hae 1 the Catch Tank

© Vendy the Stack Discharge capabniny |

° Condwm the Steady State heat removal
Capabilaty i the expecied conditons

© Confum the stabibity of Plamt
Parameicrs

© Confirm the propescd 1t procedure

State heat removal capabidity
Contum the stabibity of Plant
Parameicrs

© Confum the proposcd tost proceduse

-

.

4 Temporatures 10 e tostod

4 ].l'm‘l'iaiu!t\ o b rosied

VSQ‘ms —ﬂ(:w - lb’c"mt;n;mum vabue Capabic

for mantam the poot hothing Condions

66 kg steam flow rate s e bosied
Maimum Prosswre value 6% RPa g

* S Pressurcs to be tesicd

Nestes. 1) Prc opuistsonal tosts are il condacked with adapted open or closed plant configurabion
?) Test performanc e imphics that requarcd nstrumentation s cabibrated. DAS » operating and valves are operatonal
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Tab. 7 - PART AU TESTS WITH TWO MODULES

Pest Dape A LT Sicady State Performance - Saturated Steam / Awr Mixtures Test Condifion

inke! Prassuie

C ondifion Stmarn Fiow Al How Po Supeshe ot
Number: kg’ Gb/s) kgrs OB/ L L 2] o) Ll — AN
gah i WO X413} 41883 54233 6633 WO « Wam
! 12301 OnIAENN) 130833 48 5933 6983 MO < (I8
25155 0027 ©0s 383 4288) 54033 &608) O < 1018
e 0027 (00 A1) 42883 54933 &983 TWO N < s
Sulm G027 (008N MiA 13 4208 S401) 083 W) <1
S10128) 0027 (060 W8I 4288 SM1) VA ML) « WM
66(145) , 002710060 | 30830 42883 5M3) 98 MOBL < 1008
1A 00230 18 2431 A1 54213 S48 T90O3) < I8
50401 0arsw N 30833 4288) 5403) 45083 0N < 1008
Sr1e2 % an73@ ) 0811 4288) 5801 983 N « Hi('®)

segas L 00N@I 083 48 503 se8 TN <1018
ga&aad 014@ ) 23933 3133 73 413 551 < W
2545 01403 20433 3BALY 4738} 563131 88N < 101i®
Jainm 0140030 20433 41833 S421) &8s 1) 790 33 < M
SO 0180 3% 29433 40133 54233 46 3) JO03) <« W0Om

de f  espesy 1 0103 30133 42130 54233 66633 9031 @ < 10(\8)
25185 (e T XU R 27333 35633 4313 5211 &4 <00l
Suitiin 04 M%) 28733 353 45333 56113 AW Y < 1018
Csrgzs | 0@ | 2943) 3843 418 S6333 63} <1008

5¢11 oW 8033 333 4a583 5283 A11 D) « 10018

sa(las) vy m C lwray s AN 55133 &9 < logi8
ETREN 08119 PR 3Y 26213 31258) 30 4N <1008
Sur; Osile 24033 13} 4223 501 5841 < lg(m
514125 08019 26633 34033 43183 5143 7N < 0s)

T | _beay o} 0Bl 9) o 803) 333 4458 581 s1133) 2 <l

255 9%) 1082 37 225311 2043 W1 420 NN < 108
I3 108230 209033 31333 38733 413 583 < 16118
SO0 0 OK2 1)) 26133 1293) 4D4A) 403 554N <008
SHIZS) 1 O8&2 37 26033 I3 4223 5033} S841) « 100'H
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Condition
[ihunber

3
32

A3
34

15
36

Tab. 8- PART A - TESTS WITH TWO MODULES

Test Type A L1 Steady State Pecfurmance - Superheated Steam / A Mintures Test Coadutsony

Steam Fiow
kg's (Ib/s)

25 (555
2.5(5.55)

66 (14.5)
6 (14.5)

S il
S (L)

Rﬁgd Inlet Pressure '
Air Flow kPa Superheat
Ckgistibis) TP | ®2 Py | P4 | PS *C(°F)
0027 (hos) 0N {428 5] 549 {669 5] 790 20 (36)
0027 (0.060) | 308 [4285] 549 [6695] 790 30 (54)
e it casidsstinl S (. - .
0027 (0 060) JOR (42K 5| S49 {669 5] 90 20 (36)
0027 (0060) | 308 {4285] 549 |6695] 790 30 (54)
e —e —y R e - -
083 (1 83) 260 | 341 | 422 | S03 | 584 20 (16)
083 (183) 260 | 341 | 422 | 503 | 584 30 (54)
FNR T . )

JALBACRIUT LMD e 0T
LIS

| 6 dR6O00
PN 30( |

(4]
Ay

101
kg




Tab. 9 -
Pest Type A 13 Steady State Performance - Steam Only. No air in POU tubes Test Condations

Test
{ vndition
Number
37
R
39
40
41
42
43
44
45
6
F a7
4%

A

PART A . TESTS WITH TWO MODULES

Steam Flow
kg's (ih/s)

045 (1)
14 30
25595
36 (8O)
5 (1L
57 (125)
66 (145)
14 (30)
14 (30)
14 30
S (Lo
S (11 &)

5 (110)

" Air Flow
kg/s (ib/s)

0 ()
0 )
0
G ()
0
0 ()

0 (o
0

0 (0)
0 (0)

0@

! Sc;ptrht-al
k)

< 10 (1K)
< 16 (IR)
< 10 (1K)
< 10 (1R)
< ) {(iI8)
< |0 (I8)
< 10 (18)

15 (27)
20 (36)
0 (54)

s 2N

20 (36}
0 _(54)

IALIRAGRIY | RSN HIOT -
1318

1 6d o WSO
102 TN 0]

[
vy




Test Type A LY. Steady State Performance - Steam Only. Air in POC tubes Test Condiiions

Tab. 10

5 VR |

Condition
Number

54
51

52
53

- = ,,,,,Jl -

PART AL TESTS WITH TWO MODULES

Steam Flow
kg/s (Ib/s)

L4 (3
St

14 ¢30)
S (11 0)

e e e e e

~ Air Flow
kg/s (Ib/s)

very low
very low

very low
very low

, Ws;éerhcal

< 9

< 10 (I8)
<10 (I18)

20 (36)
30 (54)

(AIINAOMY | RSN M0

1 6d d 86000
JSa N 30q]

£01

L3IS

Ay




Tab. 11 - PART AUTESTS WITH TWO MODULES
Test Type A 21 Effect of Pool Water Level - Saturated Steam
Fest Dype A 22, Effect of Pool Water Level - Saturated Steam / Aw Mixture
Test Conditions

C Test Steam Flow Air Flow ih_ngc of Inlet Pressure Superheat
Condition kp/s (ib/s) kg/s (ih/s) kPa CCH

Number ' . ¥

54 (4 S iy (i (dependent vaniable) < 7901 < 1 (1)

S5 (1%) Surm IREEUEE Y] (start at 294 stop at 790y | < 1O (1K)

S6 WY 6o (145) 108 (237 (start at 266 stop at 790y | < 1O (1K)
e - | e R N e S T ] e

| Bd o BEOOU IANEAOUY| KNI WO
Ay 1waamn 0() LAIS

»!
gy
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Tab. 12 -

Test
Condition
Number

66 (37)
67 (%)
65(19)
69(40)
T4
TH(42)
72(43)

b e et

Steam Flow
_ kgls tbis)
0623 (05)
068 (15)
13 28
18 40)
23 (50)
28 (61Y)
31§ (1)

Air Flow
0
H ()
0
g ()
0
0
0

Superheat

<10 (18)
<10 (18)
< 10 (I8)
< 10 (I8)
<10 (18)
< 10 (18)
< 10 (18)

PART B. TESTS WITH ONE MODULE

Test Type B L Steady State Performance-Steam Only Test Conditions-No aw in PCU tubes

e R

(ATIRAOMY | LERMS N JUOT L

16d d 8600

301

s

L1318

183 mn 0]




Tab. 13-

Test
Condition

PART B. TESTS WITH ONE MODULE

Test Type B.1 Steady State Performance-Steam Only
Test Conditions- Aw in POC tubes

Steam Flow Air  Flow Superheat

kgisabis) | kgl by 3 CCF)

07 1.5 very low < 10 (1%)
25 &% 1 . ewoake . <10 (1%)

(ATIRADWU| KRS N JUCT
L3IS

1 6d d 8600
199@N 30(]

0

Ay

901
vy




Tab. 14 -

PART B. TEST WITH ONE MODULE
Test Type B 2. Effect of Low Density Noncondensibles

Test Conditions

ASlcal.!\ Flow

Aw Flow Helium Flow
kg/s (ib/s) kg/s (ib/s) kg/s (ib/s)
07 (5 0 very low
2S5 (55 0 ~ very low
07 (15) 34 x He flow very low
25 (5%) 34 x He flow very low

T 10 (1)
<10 (I8)

Superheat
*C Ok

1

<10 (18)

<108

:
3L
93
£

1 6 d 86000
1samn 0]

0

L01
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PART II . TEST PROCEDURES
TABLE OF CONTENTS
INTRODUCTION

VERIFICATION OF STRUCTURAL CAPABILITY OF POOL SUPPORT STRUCTURES
TEST C01: PRE-TEST CHECK LISY

2 | Venficawon of structural capability of pool supporn stuctures test CO1:
TEST PROCEDURE

POOL MAKE-LP SYSTEM VERIFICATION TEST C-02: PRE-TEST CHECK LIST

1| Pool make-up svsiem venfication test C-02. TEST PROCEDURE

AIR FLOW TEST C-03: PRE.-TEST CHECK LIST

i1 Aur flow test C-03. TEST PROCEDURE

WATER DRAIN TEST C-04: PRE-TEST CHECK LIST

< | Water draun test C-04° TEST PROCEDURE
HEAT LOSSES IN INJECTION LINE, VENT LINE AND VENT TANK TEST HOL:
PRE-TEST CHECK Ly

~ | Heat losses in injecuon line. vent line and vent tank test H-01:

TEST PROCEDURE
HEAT LOSSES IN DRAIN LINE AND CONDENSATE TANK TEST H-02:
PRE-TEST CHECK LIST

* | Heat iosses in drasn line and condensate tank tesi H-02:

TEST PROCEDURE
HEAT LOSSES OF POOL CONNECTION LINE TO THE CATCH TANK TEST H0):
PRE-TEST CHECK LIST

X 1 Heat losses of pool connection Line to the catch tank st H-03

TEST PROCEDURE
STEAM ONLY TEST H-04: PRE-TEST  HECK LIST

1 | Steam only test H<O& TEST PROCEDLURE

11

5 -

114

121

123

125

127

13§

137
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SATURKATED STEAM / AIR MIXTURES TEST H-05: PRE TEST CHECK LIST

Jigraied sicam 0% TEST PROCEDURE

SATURATED STEAM / AIR MIXTURES FRE-TEST CHECK LISY

TEST PROCEDURE

atwraied sieam / g mixiwres

A12-SUPERHEATED STEAM / AIR MIXTURES: PRE-TEST CHECK LIST

jperheaied steam / air mixiures TEST PROCEDURE

STEAM ONLY (NO AIR IN PCC TUBE) PRE-TESY CHECK LISY

team C TUBE): TEST PROCEDURE

A 13.STEAM ONLY ( AIR IN PCC TUBE): PRE-TEST CHECK LIST

UBE). TEST PROCEDURE

[EST TYPE A 2.1 EFFECT OF POOI WATER LEVEL - SATURATED STEAM
PRE-TEST CHECK LISY

atursied siean

FEST TYPE A2 - EFFECT OF POOL WATER LEVEL
\TURATED STEAM / AIR MIXTURES: PRE-TEST CHECK LIST

DOOI WaleT Xve Juraied searr

STMULATED LOCA PRESSURIZATION PRE.-TEST CHECK LIST

)" A pressunzanon: TEST PROCEDURE

FEST TYPE AJ3.2 - SIMULATED LEAK TESTING PRE-TEST CHECK LIST
TEST PROCEDURE

muiaied icak wesling

TEST TYPE A.4 - PRESSURE LOSSES AIR ONLY PRE-TEST CHECK LIST

niy: TEST PROCEDURE

Pressure 105ses ayv
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10 TEST TYPE B.1 - STEAM ONLY (NO ALR IN PCC TUBES): PRE-TEST CHECK LIST

|| Test tvpe B | - Steam only (NO AIR IN PCC TUBE) TEST PROCEDURE

11 TESTTYPE B.1- STEAM ONLY (AIR IN PCC TUBES)PRE-TEST CHECK LIST

9

| | Test type B.| - Sieam only ( AIR IN PCC TUHE) TEST PROCEDURE

12, TEST TYPE B2 - EFFECT OF LOW DENSITY NON CONDENSIBLES:
PRE-TEST CHECK LIST

-

73 | Test tvpe B 2 - Effect of low Densuy Non Condensibles: TEST PROCEDURE
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INTRODUCTION

“Nis pan of the TP&P document reponts on the pre-iest check lists ard detubed procedures of cold and hot

nakedown lests. 4nd on the pre-tests check list and detuled procedure of expenmental tests foreseen for

PANTHERS PCC lacdty
For similar test. belonging 10 the same group Or Sud-group . only one pre-iest check list and one test procedure

. reporied for each group of sub-group: each iest of the same group or sub-group has dufferent PCC inlet

snditions. but il the 1ests are pertormed in (he same way
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PANTHERS PCC PRE-TEST CHECK LIST
Page L of 2
rute \ grificauon of sruciaral capability of pool Support SULUCIMIes Testa C-0)
hase # [ rescription [ Noe | Soates | Oper.
‘ Sigeet,
[ 1
. | 1
10 venfy that the plant configuration 1s compiete and sumk't ‘ {
{or ine scope of test €0 l
Vendfv the comecieness ol nsallauon o structural
20 (nstrumentanon. | Instruments
LDT-011. -012, -011. 014, 018. -016. 017 supphied and
instalied bv
i EMME
Lcompany '
L)) Venfy that the f(ollowwing nsgumentauon has been
cahibrated, instalied. fuled. vented and is in operalion . |
F.M001. F-R0O01, L-QO001. L-Q002, L-POOL, LDTOIL, - ;
2. 013 014 018, -016 017 } ! 1
B 1
40 Venfv that the Data Aguisiton Svstem 15 operational and l ’]
(he conversion costants and formulas have been correcty | '
inseried in the DAS ‘
| |
£0 Veniv that the foilowwng valves e closed FO3S and| {
- P27 FO36 are not | 1
« FN28 | instalied | |
« F1129 ’ | |
« P00 |
¢ FN1)
« FON2 i
« FNA ! J
« F03S
.« FOIVG
’ wil \Venty that the tollowing valves are open |
‘ « 011 i
‘u « P4 S ) il |
l *0 Verily that the tollowing wanks are tull |
i
A0 ADD2, ATOY ' .
=0 \emty that the pump COOK 15 svailable
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PANTHERS PCC PRE-TEST CHECK LIST
Page 2 of 2

Lle \gruicauon Qb ArMCIural capabIlity of pool JdpROIT SITUCILTES Tests C-01

e

Date Fxperiment Manager Signature

—TTars T
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PANTHERS PCC TEST PROCEDURE

Page | of ]

| Phase Descriptios Note  States | Oper.
| ¢ LSignet
10 Siart the water supply pump COO04 | l
] 1
:0 Open valve FO26 ull 1o reach the maximum flow | 1
- _ 1
28 \easure waier flow rate F- MO0} l |
| ]
|
0 When ievel L-Q00! = | m, siop pump C-004 and close valve | i
P026 !
| Thus durauon can
a0 Measure displacements l be changed
|  LDTO11. 012, -013, 014, -018. 016, -017 l"‘W‘l thetest |
every 30 s for 20 munutes ' | L
‘ Table with | |
<0 Compare the measured values with allowable deformation ;“:'“’" { t
spiscement {
.nown in Lable | i |
atached 1o thus |
| Check List ! |
f T |
|
Ll if anv measured deformauon s 2 the commﬂﬁtm‘ I i
Jlowable value. (hen stop the 1est and drain ihe pooLs P. Q| ' 4
Is# conunue |
| 1
-0 \enfy the icakage (rom the pool P Q | |
|
%0 {f leakage 1s > | /s (hen siop the est and drain the pools P.|
() eise conunue '
| |
90 San the water supply pump 004 !
100 Open alve FO26 ull 10 reach  the mamimum  flow | I
110 When level LQOOI = 2 m. slop pump CO0d and close valve | ; '

FN26

.
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PANTHERS PCC TEST PROCEDURE
Page [ of [
ruve \ erisicazion of Sructural capabiiry of pool support siructures Tess C01
Phase Deseriptann 5 “ote . Stats | Oper.
P ‘ _ Sigmat.
120 Repeat phase 40 ! 1:
| M 2 epeat phase S0 | !
1 40 Repeat phase &) | ,
150 R epeat phase 70 | l
166 Repeai phase 80 | ‘
170 Stan the water supply pump C004 l !
180 Open valve FO26 uil 1o reach (he maximum ﬂow} i
!_
190 When level L-Q001 = 2.5 m. stop pump CO04 and close |
valve FD26 “
200 Repeat phase 40 L
r2l0 Repeal phase SO |
! t |
230 Repeat phase ) ‘ |
> M Repeat phase 0
240 Repeat phase K0
| 250 Sian the water supplv pump CNO4 |
‘,r:oo Open salve FO26 ull 10 reach the maximum Now |
| 270 A hen jevel L-QO01 3 3 m. stop pump COO4 and close valve |
e
R0 Repeat phase 40 ;
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PANTHERS PCC TEST PROCEDURE
Page L of ]
Tule \ grificauon of Srucudral capabiliny of pool SUpROrL JTMCUres Testo C-0)
Phase | Descripuot Note | States , O-r
e T L Sgnat
29 Repeat phase <0 l
300 Repeat phase &0 | i '
110 Repeat phase *0 I
120 ﬁqua phase »0 | |
13 | Stan the water supply pump CO0d : |
a0 Open valve FO26 ull 10 reach the maximum flow t ‘
| |
150 When level L-Q001 = 1.8 m. siop pump CO04 and close | |
valve FD26 - |I
w0 Repeat phase 40 1 . |

170 Repeat phase 50

ARG Repeat phase i) |

194 Repeat phase 71

40 Repeat phase X0

1410 San the water supply pump CO04
420 Open vaive 026 uil 1o rcach the maximum flow | |
43 When level L-Q001 = 4 m, siop pump CO04 and close valve | ‘ \'
F026 ' | ‘

) Repeat phase 40

450 Repeat phase <
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PANTHERS PCC TEST PROCEDURE
Page 4 of ]

Tie b gryicanen f sructural capabiliny of pool Support SIFMCIUres Test# C-0]

Phase | [Descripuon Note - States | Oper.
. ; Sigmat
i
i Repeat phase &0 | J
470 ‘ Repeat phase 0 ' ’
480 Repeat phase %0 | 7[
| | |
490 Sian the water suppty pump C004 | |
, |
200 Open vaive FD26 ull 1o reach the maximum ﬂow1 i
| 1
510 When level L-Q001 =4 5 m. siop pump CO04 and ciose | [
valve FU?.b | {
1
| ! |
€20 (“lose hand valve F013 | L |
Measure displacements a This durston <an | 1
£30 LDT-011.-012. 013,014, 018, -016.-017 he changed |
svery 30 s for 10 minutes | duning the test |
T |
! |
|
44 R epeat phase S0 after 16 h | !
| Open | or both | |
g C h =09 | the valves,
38 Open hand valves FO29 FOIR | |
! . w | mcording © (he | %
maignum |
| discharge  flow | |
rale achievabie
60 \easure and record {low rate F-ROO1 '
&0 When level L-Q001 = 4 m_close vaives FOJR ! | !
|
N9
| The dursuon can | |
% e changed |
g hase 40 ¢ ,
e e | xcording 10 the | !
results ol the |

losding ggm
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PANTHERS PUC TEST PROCEDURE

Phase Descriptos Note Statws | Oper.
. L Sigast
Cen | Of moth | |
590  Open hand valves FO29 FO28 e vuves. |
xcoring 0 (he
maxumum p !
discharge flow | |
raie achievable |
|
~0 \easure and record low raie F-ROO1 ’ {
i !
| |
610 When level L-Q001 = 1.5 m. close valves FO28. i :
F0O29 | | !
| The durauon can | 7
620 Repeat phase 40 | he “hanged | s
| wcording 0 1he | |
! resuits  of the | 1
loading phase | |
' Open | or both ‘ .
30 Omen hand vaives FO29. FO28 | the valves, ;
| acerdng © the | l
| maxumum
| ducharge  flow | '
! rate achievable | |
I ]
hebd) Measure and record flow rate F-RO01 | ‘ {
l L
650 When level L-QO01 = 3 m. close valves FOI8 | .
ma9 |
The durshon <an | i
Y Repeat phase 401 be changed | ‘
| mcording 0 (he | |
resuits  of he | |
L oad)ng phase |
| Cmen | or hoth |
A70 Open hand valves F029. FO28 | the vaves, | \
acording W the |
i maximum ! ]
| | Jischarge flow |
rate achievable i
1
) “deasure and record {low rate F-ROO| '
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PANTHERS PCC TEST PROCEDURE
Page & of

Phase | Descriptios . Note | States T Oper.
L] ' Signat
590 When level L-Q001 = 2.5 m, close valves FO28 l

FN39

DO Repeat phase 40
xoarding © he
resuls  of the
'oading phase
Open | or both
10 Open hand valves FO29, FO28 the valves,
weording 10 Uhe
mAXimwn
duscharge (lorw |
rate schievable |
| ' {
720 Measure and record flow rate F-R00) ! ' l
730 When level L-QO01 = 2 m. close valves FO28. i | !
F029 i |
The dursaon van | i
T4 Repeat phase 40 e changed | !
wcording 0 the | |
results  of  (he | I
losding phase 4
' Open | or both ’
b 1] Cipen hand valves FO29 FO28 the valves {
xcardung 0 the | |
meumum 1 |
| decharge  Now | }
rale mhievabie |
"t Measure and record flow rate F-ROO]
770 When level L-Q001 = | m, close valves FO28,

FN29
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PANTHERS PCC TEST PROCEDURE

Page 2 of 1
rie \ pruitic v W { Teste -0l
Phase Liescriptson Noee Stutus ‘ Oper.
: | S
| The dursuon can
- w be W
%0 Hepeat phase l e o |
I resuils of e ‘

00 Drain the pools P O

R phase 40
— e acarding 0 the

Node casapenie

Date ) f yperiment Manager Mignature
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PANTHERS PCC PRE-TEST CHECK LIST
Page | of o

e ool Make-up System Veryficauon

Test# C-02

Phise #

[escriptson

Sul

Oper,

Venfy that the pool suppon SsUuCture 15 sutlable 1o perform
eqt C-02 !

Venfv that the plant configurabion is complete and sunable
{or the scope of test C-02

10

vemfy (hat the following instumentauon has been |
“alibrated. instalied. filled, vented and 1s in operation |

« F-MO001

« F.RODY

+ L-QO01. L-Q002
+ L-POOI

+ T-MO001

« T-ROOI

e

Venfv that the Daia Aguisiuon Sysiem 1S operational and
(he conversion costants and formulas have been comulyl
inseried in the DAS |

20

Venfy that the following valves are closed: | FO3S

|
and |

+ FO28 | FO36 are not |
« FN29 ‘ instailed 1

« FO1

« PO \
<N '
» FDAS
v FOAH

60

Venfy that the following vaives arc open
s FOYY
« FOAD
s FOI3
 FTS
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PANTHERS PCC PRE-TEST CHECK LIST
Page 2 of 2

Tate Popl Make-up Siuem \ erificauon

Phase # | Descriptios &  Stmes | Oper.
i | Si
*0 Venfy that the following tanks are full | i
i
« ADO) | '
« AOO2 |
« AQ01 !

ventiy that (he toLOwINg cONLOl Sysiem 1S avalable.
Wil » LIC-Q001

) Verfy that (he pump CO04 18 available

Frperiment Mansger Signature

Date

.
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PANTHERS PCC TEST PROCEDURE

Page | of 2
Tive Pool Make-up Sxsiem b erigcanon. Testo C-02
Phase Descriptos | Note ‘ Statms | Oper.
o ‘ Segnat
s Thus vatue can be
10 Set up the pool Q level control LIC-Q001 1042 m | Mm ‘ dunng
L] s !
t
20 a1 the water supply pump CO04 |
| Thus value can be |
15 Fill the poois P. Q 1o level L-QO01. L-PO0I =42 m ch::.: dunng
the &
TOpen | or bah
30 Open and regulaie (he pool P dramn valves FO31 FO32 10| e vaives
Inbmnadnchwge flow rate F-ROO01 = 1 0 kg/s """": ‘“no":
Lte schevabic
| |
| |
40 Measure and record | [
« F-M001. F-R001
+ L-Q001. L-Q002. L-POO! ;
for 600 5 l
! | |
€0 Adiust the parameter of controlier LIC-Q001 o optumize the | “ |
level control | |
\ |
ol Regulate the pooi P dran vaives FO11 FOA2 10 obtaun a| : |
fischarge Now rate F-ROO1 = 10 kg/s ! | |
[t coud he| .
0 Repeat phase <0 necessary |
adjust agan 1he |
| cangolber
parameters as in | |
L hase 50 :
'1 | i
%0 Regulate the pool P drain valves FO31 FNI2 10 obtan a| |
ischarge low rate F ROO! = A 0 kg's ‘ | |
It ouk e |
v Repeat phase 40) NETERIRTY o |
adjust agun the |
| cunurolier |
| parameiers s 0 | i
phase 30 ‘ ‘
| | |
100 Regulaie the pool P drasn vaives FO31 FOIZ o oblaun 3l | ;
nischarge flow rate F-ROOL = 90 kg/s or the maximum | |
¥ hievahle i
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PANTHERS PCC TEST PROCEDURE

Page o of 2

Tie Pool Make-up Sysiem b erificauon Test s C-02

Phase Description \ Note | Stanes ' Oper.
. ; Signat
Th coud he|

110 Repeat phase 40

Nome

Date Faperiment Mansger Mignature
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PANTHERS PCC PRE-TEST CHECK LIST

Titie j“ E“}h ]f“

Phase #

Descripton

10

1

i

\Venfy that the plant configurauon s compiete and sustable |
for the scope of est 01

Venfy (hat the folowwng nstrumeniation has heen |
-alibrated. insialled. filled. vented and 15 10 Operation: '
« £-2001. P-2001, T- 2001 ‘
« F-TO0L. P-TDOI, T-TOO)
« Pal0]. P-2002
« L-L0O01. L-L002, P-LOO]
. DP-001. DP-002. DP-D03.DP-004. DP-005
« DP-006. DP-07. DP-NO8. DP-00S. DP-010
« DP-011. DP-OI2. DPO13 |
. DPO14, DP-01S. DP-016. DP-017. DPOIR. |
. DP019. DP-020. DPO21. DPO22. DP-023, |
. DPN24. DP-026. DP027, DP-N28. DP-029. |
« DP-030, 1{
|
|

« P-AOOL
« P.CO0I

Al

Venfy that the Data Agwsiion Sysiem is operavonal andi
‘he conversion costants an¢ formulas have been comectly |
nserted in the DAS '

1

iul ine purge |

Venfv that the tollowing vaives are closed:

. £001, FOO2 F003. FO11. FOI3. FOIS. FO17. FOIR
. EN21 F028 FO17 PR, F41 FO47 FO4R ;

;wvmmv.i
| must be close

0

Venfv that the following valves are open

CENDS FN20. FN30 F044. FOR9
« SFO01 . SFON2

Venfy that the following safety vaives are set at | MPx
« FO16, FOSO. FOR0
1nd the valve F4M13 is set at 4 MPy

*0

Venfv that the air compressors C002. CNO1 are available
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PANTHERS PCC PRE-TEST CHECK LIST
Page 2 of
Title AL t.lgzh' 2"“ T.I‘Qm
Phase & Description Note Status | (per.
Signet

Venfy that the following control systems are avalable:
« PIC 4002
« FI1C- 2001

Noe

Date

Fapenment Manager NMignsture



PANTHERS ™ TEST PROCEDURE
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PANTHERS PCC TEST PROCEDURE
Page L of 1
tive Aur Flow Tests Testa C-0J3
o Descrptos Note ‘ Status ‘ Opr_-
. e Sigmet.
_ It (hanges he ‘ i
(80  Open valve F19 and close valve F-038 . mf:'mm | ‘:
. ‘
190 Repeat phase 30 | |
200 Repeat phase <0 - |
,- -
210 Close valve F039 and open valve FO18 ; ine et fiow rae | [ -
220 Set FIC-2001 3 0 3 ks | \
M Repeat phase X0 l ' 4
j’“’ Repeat phase SO | L |
h‘_‘_o Set FIC-2001 at O 6 kg/s N '
=60 Repeat phase 80 L
| . i
| 370 Repeat phase S0 '1 | :
[ About | ki/s ‘
! 280 Sot FIC.2001 a1 the maximum (low rate available | i
290 Repeal phase x0U
M) Repeat phase 50
L 110 Tum oif the air compressors CNO2 CNO1
10 Depwessunie the svsiem
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PANTHERS PCC TEST PROCEDURE
Page J of 1
Tite Az ow Teils Test# C-03
Note
Date Faperiment Manager biguature

PRy gL e a—

b=

. DEIRS—t
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PANTHERS PCC PRE-TEST CHECK LIST

Title W grer QCﬂ‘a 2‘“

Page | of o
Tes s C-04

Phase # |

Descriptson I “ote

' Status Uper,
Suguat._|

10

 because  hus

Venfy that the piant configurauon 15 compiete and NW\, P "
for ihe scope of test C-04, i parucular (hai the wemporary 27 “umamm

ch 40 feed waier fline connects line M (before the valve F-| 5 Gl :
1141 and the Upper Header A, nozzie A i.mmmu.

U

@luw

_alibrated. installed, filled, vented and 15 in operaton

+ £.2001. F-2001. F-2002. T-2001

. P-4002. P-AO0), DP026, P-CO0I

. DP-017. DP019. P-5001. DP-029

+ P-LO01, L-L0O2. L-LOOI . F-LOO1. T-LOOS
. DP.024. F-MOO!. T-M001. DPO20, DP-018
- DPO16

Venfy (hat the inllowwng instrumenauon has b:a\‘
|
!

{

Venfy that the Data Aquisiion System is operauonal and |
(he conversion costants and lormulas have been cofmuy1
nsented in the DAS

Verify that the tollowing valves are Closed: !

. FOOL. FO2S. P01 L F0YT, FOIR
. SF0O2. FO33. FO34, FOI3. FO21 |
 FENA FIaA FNIRFND6

0

Vendy that the tollowing vaives are open
. F4d FOI9 FDOO. SPN0L. FOLT FNIS. SFO0

Venty thal the tollowing salety valves are set 31 | MPa

+ FOiI6 FOSO
und ihe vaive Fdd s set 4 0 MP3

0

Venty that the following conuol svsiems e avalable
LIC-LuoL, PIC-LOOI
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PANTHERS PCC PRE-TEST CHECK LIST

Page Jof 2
e Warer Drawn 1est Test o (-04
Phase & | Descriptaoe Note S onows Oper.
: Siguet
Loy Venfy that the pump CODS and the r compressors C002
003 are availabie

None

F aperiment Manager Sigasture

ate
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PANTHERS PCC TEST PROCEDURE
Page | of 1

rie Yrer Draun Tesl

Tem# C-04

e Decriens e[ e | O
1 . .
|10 Set LIC-LOO1 in manual mode and fully open pncummc‘
vaive FOI9 {
| Drscharge of CcT
| 20 San pump C-004 snd fill Condensate Tank to reach level | from  the
L.LO02=1 75 m (when ihis level is reached. the waier stans mﬂ u"!:,;
(o drain in hine L. through F-LOO1 CT inlet
Presawre w2
L) Set PIC-LO01 in auiomauc mode and set pressure sei point absolute Vil
PIC-LOO1 = 2813 kPa and s controlled
by FO21 veive
£ Sian air compressor C-002
0 Open FDOR and piessunze (he sysiem uil 1o reach sieady
\Lle pressure condition pPiD0I=281 3 kP
UCLOO1 s
e Adyust water flow rate F-MOO! = F-LO01 = 1 0 ki/s. acung | manual mode
n valve F-026 {
0 Wmt 1o reach  sieadv-swie  flow  rate F-MOG 1 =F- .
L0O01=1 Okg/s and pressure P-1.001=281.3 kPa | i
\ieasure and record il instruments tor 1000 5 ' 1
| 1
Bl Adjust water flow rate F-MO001 = F-LOOI = 10 kg/s. xwul
wn valve F-N26
I | I
| 100 Wt 10 reach sieadv-staie flow rate FM(XH:F-L(X)I:BO! ’

g s angd pressure p-LO0I=2R] 2 kP2

\

Wit 10 reach sieadv-swle flow rale F-MO01=F-LO01=0.0 |
i

kg/s and pressure P-LOOI=2RI ! kP2

110 “feasure and record all instruments for |00 < !
|
120 Adjust water flow rate F-M001 = F-LODI = 6.0 kys. acung |
wn valve F-N24 | l
: l |
130 ‘ i
|




SIET Document Rev | Page of |
" i
cnone Heswn Lanoveliv) NNRPPO | ) 133 53 1
PANTHERS PCC TEST PROCEDURE
Page 2 of
tule Warer Drain Test Test o C-04
Phase Descripton ‘ Note - St , Oper.
' ﬁ ! ﬁ!
140 \Measure and record all instruments for 1000 s " ‘

150 Adjust water flow rate F-MO0! = F-LOOI = 9 0 kg/s. acung |
on valve FL26

160 Wal © reach sieady-siaie flow rate F-anas-womot
xg's and pressure P-1L001=281.3 kPa

170 | Measure and record all instruments for 1300 s ‘ |

iDu:nup of C‘T]

180 Open valve F018 and close valve F-017 s  from  ihel

&g/s and pressure P-LOOI=T01.2 kP2

| wotom of CT '
i .
190 5 witch level controller LIC-LO0! 10 auiomanc mode and ul | |
lovel setpoint = | 78 m ‘ | !
!
200 | Set PIC-LOO! pressure set pownt = 701 3 kPa | | ‘
|
210 adiust water flow rate F-M001 = F-LOOT = 90 kg/s. acun.‘ | |
n valve F026 { | |
|
22 Wl 1o reach sieadv-siate flow raie F-M001=F-L001=9.0 |

230 \easure and record all instruments for 1000 s

140 Adwust water flow rate F-M001 = F-LOOT = 60 ke/s. acung

|
s
|
1
|
n valve F26 {

250 Wwait 10 reach sieadv-siate flow rate F-MOOI=F- LM!-&O‘

‘ isMwPL(X‘ISMI‘hPJ

260 Measure and record all instruments tor 1000 s

70 Adjust water flow raie F-MOC| = F-LODI = 1.0 kg/s. acunl'
n valve FO26

|
280 Wt 10 reach sieady-stie flow rate F-MO001=F-LO01=3.0|
kg's and pressure P-LON1=701 1 kPa
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Page L of

Tie M grer Draun [est

Tesa (-04

Fhase Description . Nove | Status | Oper.
'] I 54
i
290 Measure and record ali instrutnents (or 1000 5

100 Adjust water flow rate F-M0O01 = F-LOO! = | 0 kg/s. acung
nn vaive F-026

—

110 Wait o reach steadv-suue tlow e F-MO01=F-LO01=1 0
kg/s and pressure P-LO01=701 3 kPa

120 | Measure and record all instruments for 1000 s {

——— e e

14 Tum off au compressor C-002

130 Tum off pump C -4

\uu_ sk

Date Frperiment Manager Mignature
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PANTHERS PCC PRE-TEST CHECK LIST
Page_| of L
Tue Heat Losses in frueciion line. b ent Line and Vent Tank ~ Tess H0L
Phase # Descripaos | 7 S tetas q()nr
AT - ﬁ—m
10 Veniv that the plant configurauon 15 complete and smubb} | !
for the scope of test H-O1: pool P. Q and CT cmpry. sieam | | I
upply line | desuperheaung lines. inecuon line 4. PCC. | ;
Lent line . vent ank. ine T, drain line § Condensate wank. | | l
T duscharge tine L are avauable |
|
20 venfy ihat the (ollowing inswumentauon has heen | |
calibrated. installed. filled, vented and 1s in operalion: | ' ]
« P-1001. T-1001. T-4001 , ] !
. P4001. T-4002. T-4003. P-4002, T-5001. P-A001 | | |
« T-%002. T-L0O1, T-L002. T-L003. T-LOO4 . [
. P.$001. P-LOO1. L-LOOT. L-L002, T-L0OS. L-LO03 | ‘ g
. DPO0L, DP-O02, DP-003. DP-004. DP-024 ':
. DP026. DP-017. DP-D19. DP-021. DP-029 | ;
+ P-AD01. DPO16. DP-O18DP-0O20 { l
DP-022. T4001, T-6002. T-1001. T-1002 ! '
- T-1003. L-1001. L-1002. P-1001, DP-023 | :
. p.TO01. T.TO01_PCC flusd and tbe wall thermocoupies | 1
{
0 Venfy that the Data Aguisiion Svstem s operatonal and 1
\he conversion costants and formuias have heen comectly ‘
nserted in ihe DAS |
Eh Veniv that the tollowing valves are closed: !
« 001 FO02, F0O3. FO1 1. FOOY. FO13. FOI7, FOIS. FO23, |
FIaG SPONG FNSO FOnd  SFOO01. FAds
| £0 Yenfy that the tollowsng valves are open:
| < 028 FOO7. FOIK. SFDD2. FOSE, FO4R
SEON
| o0 L enfv that the following satety valves are set ot | U MPa:
< FN1A FDSO. FO40 |
L enly thal the tolowing conurol sysiems are avalable.
*0 « PIC4002. TIC 4002, LIC-LOOI {
| 1
80 erifv that the pump COO 1 is avaulable ‘
) Venfv that the condensers are cooled (" Fluviale pump s ni
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PANTHERS PCCU TEST PROCEDURE
Puge o of 1
e Hear Losses inimecuon hne, Vent Lune and Venl Tank Testo H-OL
Phase Descriptios . Note St s ' Oper.
# { ! Sm
The sieam i vent | |
1M Wl o reach sieady state condition in pressure P<4002 and ""' must be ‘
T.6002 <002
remperature T-6001. T-6002 T-T00L.T ‘mndnm ,
o
1 40 Measure and record all instruments and plot water level m }
_eni tank versys time for 1200 s z 1 ‘
150 Set PIC 4002 pressure set point = 701 1 kPa : ‘ |
About  (UC o | ‘
160 Set TIC 4002 emperature set pownt = 175 °C 'r""‘ u "CC ‘
injet
-+ *
| i
170 Repeat phases 60 and 70 ' |
| The steam i ihe | 1
IR0 Wait 10 reach sieady state condiion n pressure P-4002, PCC upper i |
P.ADO] and terperature T-6001. T-6002. T-TOOI. T-4002. '_"m“::“u ‘ r
74003, T-A004. T-A002, T-DO0I, T-DO02 o Saba :
conditons |
| |
190 Measure and reeoed all instruments and plot water level in
.ent tank versus (ime for 1200 s !
204 St PIC 4007 pressure set pownt = K25 1 kPa i |
i About 10°C of | [
110 Set TIC <002 iemperature set pont = 1R1°C | -:‘m w PCC | |
niet
| 220 Repent phases b0 and 70 l ‘
| | The sweam in vent |
ll.‘ﬂ Nal 10 reach sieady state condison n pressure P<S002, line musi he in |
., P.ANDI and lemperature T-6001. T-6002, T-TNO1, T4002, | ‘areied
| T HOOY T-A002. T-DOO1. T-DON2 | Longitions
[ .
pET \easure and record all instruments and plot waier level in |
ont 1ank versys ime for | 200 s
! |
<50 Close sieam flow conwol valves F-001. F-O08. F.002 F003 l 1
260 Tum otf pump COD1 and close valves FOLI / FN49 !
o’/ D Depressurize and drain the sysiem
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PANTHERS PCC TEST PROCEDURE
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Tute Hear Losses in imecuon line, Vent Line and Vent Tank Tems HOL

Niwe

Date Fxperiment Manager Signature
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PANTHERS PCC PRE-TEST CHECK LIST

Page | of 2

Tute Heat Losses in Drain Line and Condensate Tank  Tete H02

Phase #

-

Note

 States

Oper.
Siguat.

1

Venfv that '»~ pilant configurauon is compiete and suitable
for the scope of lest H-02 . Pool P and Q empty and the
folowing lines are avable: sieam  supply line L.
jesuperheatng line ' mecuon hine 4 drun line S|
condensale ank. emporary feedwater hine 10 module |
upper header

| FOO9. FOI3, SFO03. SFO02. F0i7, FOIR. FO1IS. FOOL. FOO2.

D

Venly that the lollowing vaives are closed FOI8. FD39.

FN03, FD28. FD11, FOS9.FO33. FO34 FOOS

Very that the foliowang valves are open: FOS8. FOO7.
SFO0!. FSO6

|
|
i
1
|
!
|
|
I
|
|

Verdy that the (ollowing instrumentaton has been |
calibraied. installed. [illed. vented and 1s in Operanon

P.1001. F-1001, T-1001, T<001. P-4001, T-4002, T-4003.
P.4002. P-L0OO1, T-L0OO4. T-LOO2. T-L003. T-L0O4, T-5002.
DP-029 L-L001 L-L00J

|
y

0

\ventv thal the toliowing salety valves are set at 1.0 MPa:
« B0l
« BN&O

]
|
|
|
|
|

Venfv that the sieam desuperheating control svsiem TIC- |
<007 1s avaible |

SRR -

0

Venty that the Daa Aguisition Svstem v operabongd and |
the conversion costants and formulas have hoen comrecdy |
nsened in the DAS

Veniy that the condensers are cooled (“Fluviale pump 18 |
peratonal )
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PANTHERS PCC TEST PROCEDURE
Page | of 1

rie Heat Losses in Drawn line and Condensate Tank .

Test# HAO2

Phase Descriptos li Note - Stanws | Oper.
- il Sigmat.
{ |
10 Open the valve FO17 and close F 06 |
20 Stan pump COO4 and il fully PCC with water |
W When the water comes out from FO17 vaive stop CO04 and | '
Llose valve FO17 ‘
40 | Open fully vaive FSO1_and drun injection line
i Manuun vaives
<0 ' Open valves FD28, FOO!. FOO4. and open FDOS atl us FOO1 and FOO2
mmimum value and begin 10 feed the nser, ihe dran line cianed bucaune
und the condensale 1ank with sieam the leakage of
(hese vaives |
shoulkd be i
sufficient 1o |
perionm (he ws! 1
i
o) Start pump COO1. open vaives FC4O / FOLI and begin 10 |
jesuperheaied sieam :
Il required open
" Throttle valve £S03 1l 1o have o absolute pressure P-4002 | v lutle  FOOI
- 281 1kPa and PO vaives |
| About | °C o ‘
%0 Sot TIC <002 temperature set pownt = 141°C ; *:‘W" a PCC | |
| fAdet
|
“ Adst steam emperarure 1ill 10 reach required temperature ',
af T-3002 (10°C o wzme:lmkui .
| The R Y ni ‘
100 Wil 10 reach sieady state condiuon in pressure P4002. P- | condensaie  ank | 1
LOO! and temperature T-L0O1. T-L0O2, T-L0OY, T-LO04. T- |mest e 0 .
002 vaturaied [
gnoions :
110 Measure and record all instruments and pio. waier level mk

condensale wank versus ume for 1200 |
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PANTHERS PCC TEST PROCEDURE
Page o of 1
rive Heat Losses in Drain line and Condensate Jank Test o H-02
Phase Descr i ptaoe l Note . Statws | Oper.
' . Siguet

| .
129 Trhottle valve FOS3 ull 10 have a absolute pressure P-3002 5 | l
501 3 kPa \ l

| About 10 of |
| M Set TIC 4002 1emperature set point =162°C ‘“:""‘“‘ s PCC
| inlet |

1

| 4 Repeat phase %0

150 Repeat |0

| 6 Repeat |10

|
l |
|

170 Throttle valve FS03 ull 1o have a absolule pressure P-4002 & 1 w :

*0] 1 kPa ‘ ‘
About |0°C d} !
180 Ser TIC-4002 temperature set point 175°C T |
iniet :
190 Repeat phase 90 L ‘L
| |
200 Repeat |00 '

210 Repeat |10

' ‘
2 Throtte valve F503 il 10 have a absoluie pressure P-4002 & | ! |
NS T kP I ‘
Apout (0"C  a 1

1% Set TIC <002 iemperature sel point 181°C o .

| nlet

140 Hepeat phase ¥)

p—— — 4

150 Repeat |00 1

26l Hepeat | 101

|
370 Close valves FOOS FOO4 FOOY. FO2S and if opened close |
valves FOO2 ang FON I
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PANTHERS PCC TEST PROCEDURE
Page L of 1
Tt Heat Losses ia Draun line and Condensate Tank Test # H-02
Phase | Description ’ Note ' Statws | Oper.
- ; Sigeat.
180 ‘ Smppump(‘mlﬁa‘ng close valves FO%9 / FO11 | ‘
190 Depressunze the sysiem
00 Close valve FII41 ’
Some
Date _

b aperiment Manager Signsture

.
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PANTHERS PCC PRE-TEST CHECK LIST
Puge_| of 2
Title Test # w
Phase & Descriptioa - Note Stntes Oper.
i0 Verify that the plant configuranon 1s compiete and suiabie
for the scope of west H-03 complete closed PANTHERS-
PCC test loop =
The PCC
20 Venfy that all the instrumeniauon (with the exception of | MTumenial
nstrumentation of aif injecton line 2) has been calibrated. | ™ s luded
insialied. filled. vented and 15 in operation i
M Venfy that the Data Acquisiuon Sysiem is in operanon and
he conversion constants and formulas have heen comecuy
inseried i DAS |
i
it Venfy that the following valves are closed:
. FNdd FOIR. FO39. FOOS, FD11. FO37. FO47. FO23. FOM8,
| FO15. FOIS. FU36, FO31, FO32. FO30. FO3M, FO28, FO29. | ‘
FN3s a2 FNal FOO2. FOO3 FO2S. F0$9. FOL1 i
FO19 and t
50 Venfy tha the following valves are open: FOO7  are l
. E0%8 FOO7. SFOOL. FOI7. FO19, SFOO3, SFO02. FO49, | Pamslly open | |
Fias FO4S PN11 F027. FOSS. F020. FO22. FOSO0 . l !
{ § {
) Venfy that the following sajety valves are set at 1.0 MPa: : " ‘
. FN16. FOSO. FO40 ‘ | !
Vet that the lolowing control sysiems are available: { | 1
0 « LIC-Q002. TIC-1001. FIC-1001 !
|
R0 Verfy that the pump C001 and COOMd are available | I
|\l poois P and | :
90 cerdfy that the tanks ADOL. A002, ADO3 are full ‘Q"”“““"‘! i
| ranks can he |
| paruaily full
L0 cenfv that the condensers are cooled ("Fluviale™ pump 15 10 | ‘

e ralion )
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Tothe (et daises o ihe Pl Cunnecion duine and bine to Ciict Lunk Test H-03

Note

Date _ Faperiment Manager Signature
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PANTHERS PCC TEST PROCEDURE

T itle i daciies of the Pl Conneclion bune and line 10 Wica Laak  Test# H-03

Page | of 2

Descriphios Note

AL

£ m below e

Set LIC-QO01 ievel set point = 375 m normal water
level, W reduce

tlht carry  ove
dunag the boul off

—

Start pump C0O04 and fil! the pools il the required level

| The levei s 25 m
(open vaive FO41 and fill the condensate Lank up 0 level L.|wove he CT
LOO2 =1.75 m (When this level is reached. (he waier sian 10 et nozzle

drain 1l Line L. through F-LOOT

l
[
|

Open valves:
FOO2. FOO). FO2S, FO59, FOI
and purge the PCC by sieam

S tan pump COOI

l
|
Open valve FOO6 and valve FO12 beginning daupuhul%
1he sieam :

—— g —

Throttle valve FO19 (in manual mode) 1n order 0 keep level ;
L LOO1 higher than 0 S m and L-L0O2 = | 78 m \

Open valves FOOS and FODA. 10 reach the maximum steam
fow rate. controtling that temperalure T<002 shaill be less
men | %0°C" and pressure P-4002 less ihan 790 kPA |

Measure the PCC inlet pressure P-4002 and adjust |
temperature 7002 acung on vaive FOO6 in order 10 have
.uperneated steyn ai PCC inlet with less than 10°C of
yperhealing ‘

|
Heat up the PCC pool waler ull o reach the equiibnum |
hulk average lemperature (sicady Stale CoNQILIONS) repeating
nenodacally phase 90 in order 10 have superheaird sieam al
#CC inlet with less than 10°C of superheating

1o

Thus flowraie
should be
suffcent 10
mauntan the PCC
| paol i botling
comdiHons

Decrease sieam flowrate 10 about 05 ks (F- 1001+F-3001).
Jdiusting the desuperheaung n order 0 have superneaied
qeam at PCC inlet with less than 10°C ol superheating
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PANTHERS PCC TEST PROCEDURE

Page 2 _of 2
[ itle (s Lasies ot the Paol Cunnecion lune and lune i Caich Laak  Test# HO3
| Phaee Hep— i Note Statme | Oper.
| ¥ si
| .
120 Close vaive FO&0 l
1f required the
|\ Veasure and record all instruments and plot water level in measuring and
“atch tank line loop seal (L-0002) for 1200 s ::::ncnn
140 Stop the test I
Note

[hate b xperiment Manager SMignature
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PANTHERS PCC PRE-TEST CHECK LIST
Page | of o
Tute Sieam Only Tedl Tem s HO4
Phase # | Descriptwn | “ote  Stetes , Oper.
! . Segmst
| » o ’ m—

10 Venfy that the plant configuranon is compieie and suitabie l
for the scope of test HO4' compieie closed PANTHERS- |
PCC lest l00p |

The PCC ‘

20 | Verfy that ali the insgrumentauon (with the excepuon of | \nstrumental) l
nstrumentation of air nection line 2) has been calibrawed. | ™ uncluded ‘
installed. filled. vented and 1§ in operation |

| !

10 Venfy that the Data ACQuisition Sysiem 15 in OpeTanon and { i

| the convermon consants and formulas have been correcuy | |
inserted in DAS ' |

40 Verify thai the following valves are closed: ' !
. ENdd FOIR. FOI9. FOO9. FOIY. FO37. FO4T. FO23. FOA9. ;
FN1S. FOIS, FD16 FDIL, FO32, FO30. FO34. FO28. F029. ; |
FO3S. P42, FD41 FOO2. FOO3, FO2S. FOS9. FOIL. FOSO. ; }
F022. FS0} | |

FO19 and |

0 Venfy that the following valves are open. Foo? are ‘
. §nss. P07, SFOOI. FOI7. FO19. SFO03. SFO02. FO48, | Pamially open l
mas FO4s. FO1Y FO27 FOSS. FO20 1

| 1
|

o) Venfy that the following safety valves are setat | OMP | *
- FN16 FNS0._FO40 | ‘ ‘

0 Venfy 1+ he (ollowing conrol systems are avaslable:
¢ LIC.Q1 TIC-1001. FIC-1001

%0 Verfy that the pump CO01 and CO04 are available ’ 1 i

if poois P and |

;) cenfy that (he tanks AOO1. ADO2, ADO3 are tull | Q are full. the |

janks ran oe |
| paruslly full |

100 Venfv that the condensers are cooled (“Fluviale™ pump 15 in | |
OPeTaion | | !
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Page 2 of 2
Tive S eam Qnly Tesl Test# H04

Node

Date F zperiment Manager Signature
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Title \;cﬂ:n ’2!” 3 2 cs‘

PANTHERS PCC TEST PROCEDURE

| Phase
e

[escriptson Note | Statws | Oper.

Set LIC-QO001 level set pownt =4 26 m ]

Sian pump C004 feed the pools and control level L-QO001 =
46m |

|
- ot 4

| The level s 25 m |
Open valve FO4 1 and fill the condensale tank up 10 levei L- | S5 he CT |
L0 =1 75 m (When (his level is reached. the waler stan 1o | et o l
drain line L through F-LOO! 1= -

.Openvuvcs

Al the operung of
valve FOO3 sieam

FOO2. FOO3. FOD4. FO2S. FOS9, FOL1
and purge the PCC by sicam 1FO03 must be fully open)

50

{
siary w flow E
|

Stant pump COO! and begwn 10 desuperheal the stml
opening valve FO12. FOO6 |

Acoeieromeiens
e m’
10 runutes
| every 30 munutes

:
Measure and record all instrument signals including | *Ul
Aceleromelers | fe

|
Open vaive FO01 and increase the sieam flowraie |

|
i

.
|

Throttle vaive FO19 (1n manua’ mcae) in order 10 keep level , |

L-LOOT higher than 0 Smand L L002 =1 7S m |

| 10°C of superneat |

Open valves FOOS. FOO1 and FO06. 1o reach sieam flow rate | less a1 PCC|
F.1001 + F-3001 = 66 kgs. conwrolling that lemperaiure T- | ¢

4002 shall be less then {BO®C and pressure P-4007 less than

") kPa

-

Measure the PCC  inlet pressure P4O02 und adjust |
iemperature T-3002 acung on valve F006 in order o have |
.uperheaied steam at PCC inlet with less than 10°C of |
uperheating {

110

|
Heat up the PCC pool waier ull 1o reach the equutbrium
hulk average temperature (sieady siaie conditions) repeaung
penodicaliv phase 90 in order 10 have superhealed steam at |
PCC iniet with less than (0°C of superheating |
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PANTHERS PCC TEST PROCEDURE
Page _Lof 2
Tuie Sgam Only Teid Test # H-04
[ Phase escripton ‘ “ate Setates | Oper.
il Si
120 | Adjust steam flow rate 10 the required value F-1001 + F-
101 = 66 kg/s. conrolling (hat the sicam i the PCC niet
shall be superheaied with iess (han 10°C of superheaung
oM pergiure T-4002) {
130 When Sweady state conditions are reached. keep measunng
_and recording all insorument signais lor 15 minutes
| 40 ' Stop the test
Noe

Date

Frperiment Manager diguaiure
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Tate Sdlurated steam’@ir MIXULres [CSL Tens H-05

ote

Faxpernment Manager Signature

Date
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Conditions in order 10 have the required sieam (F-1001 +
FI001) and awr (F-2001) Nlowrates coLuoiling that the inlet
emperature T-002 shall have 3 superheaung degree Iess
than {0 °C

| superheat or
| less at PCC
Imm
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PANTHERS PCC TEST PROCEDURE
Page 2 _of 4.
Fite Sllratod QLT MUXIKres (el Ten s H-05
[ Phase # Description - Nate Oper.
- s&-
120 Open valve FOOB till 10 have 3 air flow F.2001=083 kg/s ‘ If 1t 18 not
venfving that the aur pressure P-2001 must be higher than t possibie 10
T0MPa | reach the
| requured aur
| Dow
| ineTease the
| openung of
| the valve
| FOOS
130 Operate valves FOO) . FOOS, FOO®. (If requured adjust 'i
valves FO2S and ~007) 1o reach steam flowrate E
i !
5100, « F-3001 = | 4 Kg/s, conwrolling that iemperature T- %
A% 3 shail be less than 1807 C |
|
140 ieasure the PCC inlet pressure P<4002 and adjust PCC | 10°Cof
‘nlet condutions in order (o have the required following (est ’ syperheat or
Londitions: iess a1 PCC
et
F-1001 « F-3001 = | 4 Kws ; y
F.2001 = 0.83 kG/S ‘
! |
P.N02 = 453 KPa (maximum nlet test value) E
75002 £ 148°C | | |
| ; I
150 When steady swaie conditions are reached measure DP-N2S. | '
‘I Jf DP-0% is higher than 14 KPa stop the 1esi eise keep ﬁ
| measunng and recording all instrument Signais 1or (5
minutes j 1
| |
160 Decrease the pressure set pomnt of PIC <002 of about 2 |
suanter of the PCC inlet pressure vanation range: ihe sel i
point o) PIC 4002 15 = 190 KPa l {
+ ;
170 \feasure the PCC inlet pressure P-4002 and adwst PCC inlet | 10°C of !
%
{
|
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PANTHERS PCC TEST PROCEDURE

Pagel of 3
rae Sgiurated steqmiair mIXIUres (€3 Tems H-05
Phase 8 Descriptios  Noue Sams | Oper.
‘ -
| 80 Repear phase |50 1 ‘ l
190 Decrease the pressure set pownt of PIC <002 of about 2 ! l

quaner of the PCC inie1 pressure vanauon range: the sel ‘ |
point of PIC-4002 s = 325 KPa | | .

200 Repeat phase 170 \
\ T

‘ |

210 Repeat phase | 50 ‘ !
- t

, |

220 Decrease the pressure set pount of PICS002 of a quaner of { |
the PCC inle! pressure vanauon range: the sei pownt of PIC- ! |
1002 1 = 260 KP | 8

i
230 Repeat phase 170 1 '
l {
|

140 Repeat phase |50 ] | :
| | |

| | |

250 Decrease the pressure set point of PIC4002 of about 3 l |
quarter of the PCC iniet pressure vanation range. the set ' ‘ |

point of PIC 3002 15 = 198 KPa { | |

160 Repeai phase 170 [ '
270 Repeat 170 {

o) Stop the 1est
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Title _ ;mrq;gd sream @iy mIXIUres 1est

Nwe

Date F xperiment

— FUNSEBESEREE-

Manager

Sumsture

Tet# H-05
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PANTHERS PCC PRE-TEST CHECK LIST
TESTS WITH TWO MODULES
Page L _of 2
rine Test npe AL L - Saturated sieqmiair mIXKres 1Sl Test# | +30
“Phase 8 [ rescriptos - New Stam | Uper.
,Sgmat
10 \Venfy that the plant configuranon is compiete and suitabie l l i
for the scope of test A | | compiete closed PANTHERS - | ! :
PCC 1est loop { ‘ |
l " ‘
0 Venfy that all instrumentauon has been calibrated. installed. | The PCC 9 !
filled. vented and is in Operauon | instramentat ‘ ‘
100 18 | |
ncluded | L
Teriv that the Data Acquisiion Systems 18 in operauon and | | ;
30 ihe conversion constants and formulas have heen comectly | ] |
nserted in DAS ! ! |
| ‘
30 venfy that the following valves are closed ' ‘ |
FO38. FO39. FOO9. FO13, FO37 FO47 FO23. FO4R. FOLS. | i |
FO18. FO36, FO3 1. FOI2. FO30. FO28 . F029. FO3s FO42, | { |
Fo41, FOOL. FOO2. FOO3. FOO4, FOS9. FOL L. FO60. FO22. 'l \ ;
FS03. FOM ) | .'
| ‘
50 Venfy that the following valves are open: | POSS. FOO7 l !
SENO1. SFO02. SFO03. FOO7. FO2S. FO44 FOSR. FOM49 | and FO25
FO17. FO27. FO4S, FO33, FOSS | are parually |
| Lopen ‘ |
Ceniv thal the tollowing salety valves are set 3 1.0 MPa |
) FOl6. FNSO. FOR0
70 Venfy thai the following control sysiems are avadable: PIC- | |
2002 . FIC-1001 FIC-2001. TIC-1001. LIC-Q001 |
%0 Venlv that pumps CO01. CO04 and COMPressors €002, C003 |
i ue avalable H
90 Venfy (hat the wnkes A0OT. ADO2, A0 are tull e poois P. !
Q. e full. | |
the lankes
can be |
;mmﬂv full |
106 Venfy that the condensers are cooled | "Flyviale” pump s in | I
IPErAION | }
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PANTHERS PCC PRE.TEST CHECK LIST
TESTS WITH TWO MODULES
Page 2 of o

Tie [esz npe - AL Saturgled sieamiaur mixires (651 Tens 1+30

e

Date _ Frperiment Manager Mignature

e
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PANTHERS PCC TEST PROCEDURE
TESTS WITH TWO MODULES
Page | of S
rute Toss npe - Al Sawurated Steqmair muXidres (el Test# 1+30
| Phase # Descripton Noke Status | Oper.
Siguat |
|
10 Set LIC-QOO! level set pownt = 3 26 m inomal ! ‘
| waier evel | |
Sian pump CO04 feed the poois and control level L-QOOL = | ;
20 i6m | i
Open valve FO4 1 and fill the condensaie Lank up 10 ievel L | i
30 L0023 = 1.7 m (when this level is reached. the waier stans | The level is 1
\0 drasn in hine L. through F-LOO1 | 2.5 m above |
l the CT inlet ‘
nozzie | !
|
e Open valves: FO02. FOO3. FOO4. FO%9. FO11 and purge the x Al the |
PCC by steam, | Valve FOO3 must be fully open) | opeming of ‘
| valve FOO3 |
| steam staris |
10 flow |
Stant pump CO01 and began to desuperneat the sieam ‘ {
£0 opening valves FO12. FOOS {
\easure and record all instrument Signals including ‘ |
ol Jccelerometers \ Acceleromet | \
| ers will be
| recorded for |
' 10 minutes
l every 30 |
| munutes
Open valves FOO1, FOOS, F006 to reach a sieam flow rate F- |
*n (01 » F-1001 » § Kws controlling that iemperare T<4002 | ‘
.hall be less than |X0° C and pressure P-4002 less than 790 | i
\Pa | |
I
U] Heat up the PCC pool waler uil 10 reach the equibbnum
sylk average lemperature | sieady state conditions )
90 S1an compressors C002 and C003. open paruially vaive FOOS | ;
nd wait ull 1o have pressure F-2001 = 2.5 MPa ' '
1 { |
100 Open valve FOI8 or FO39 10 insen the adequate onfice for ; From | Ky's | 1
the 1est l100.1 Kgs i
| open valve
| FOAR below
| open vaive
FNie
110 Open paruaily vaive FOD9 and begin 10 inject 7 ‘
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PANTHERS PCC TEST PROCEDURE
TESTS WITH TWO MODULES
Page J__of S_
rive [egr npe - AL Sauarated stegqmualr MULAres (est Teste |+30
Phase # Descriptoe Nove Stetus | Oper.
‘ g‘u—-«
1
120 Set the PIC <4002 pressure set point equal 1o the PCC pressure in |
 maximum iniet absoiute pressure value required for ihe lest. absoiute | l
¢ table n.7 fof the required pressure value) value .
| |
| 30 Open valve FOO8 till 10 have a ar flow F-2001 or F-2002= Lif 1 1s not |
e table n 7 for the required air flow value) venfying that | possible 10 | |
ihe aur pressure P-2001 must he higher than 2.0 MPa | reach the l [
; reqwed awr {
mcmume ‘ I
opening of |
the valve | |
| P09 ' |
| |
140 Operate valves FOO1. FOOS. FOO06, (1f required adjust valves <
#1178 and FOO7) 10 reach steam flow F-1001 « F-3001 =(see |
(able n 7 for the requwred steam tlow value) congrolling that i
remperature T-<002 shall be less than i80)° C '
150 \easure the PCC inlet pressure P02 and adjust PCC ! (*) See Wbie l
nlet conditions in order 10 have the required following test [N 7 for
_ongions , sieam flow. |
| ar Now and |
F.1001 « F-3001 = (*) ke/s | PCC inlet
| pressure
| F.2001 =" kgs | values
] ]
pain? = * kPa imaximum PCC iniel pressure) [ !
emperature T-4002 must be superheated with 3 ‘
.uperneatng degree less than 10 °C ‘)
160 W hen sieady stale condinions are reached measure DP-02S.

{ DP-0S s hagher than 14 KP2 siop the test else keep
measunng and recording ail insurument signals for |5
minutes H

]
Decrease the pressure set point of PIC =402 of about 3

quanter of (he PCC injet pressure vanauon range. (see Lable |
N7 |
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PANTHERS PCC TEST PROCEDURE
TESTS WITH TWO MODULES
Page 3 __of §__
tuve Test npe - AL Saudrated steamiaur mudurestest . Test# 1+30
Phase # Dhescription L Note | States I Oper.
180 \easure the PCC iniet pressure P-4002 and adjusi PCC intet { 10° C of t
- onditions 1 onder 10 have ihe requured sieam (F- 1001 « superheat of ‘
71001 and aw flow (F-20010r F-2002) as specified in adle ' less ai PCC |
w 7 controlling that the iniet tempergiure T-4002 must he inket
.uperheated with 3 superheaung degree less (han 10 °C l
196 Repeat phase |80 l )
! |
200 Decrease (he pressure set pownt of PIC-<002 of about 3 | \ i
| uarnter of the PCC iniet pressure vanauon range (see able | |
I NT) i { {
; | l
210 Repeat phase 1R | 1
| 1 {
|
120 Repeat phase |60 ‘ 4
‘» | |
bR Decrease the pressure set pownt of PIC-4002 of about 2 | ; |
Jquaner of the PCC inlet pressure vanauon range (see wble | ; !
N7 | |
| ' i
14 Repeat phase | %0 ’ |
1 1
250 Repeat phase |60 | ‘
260 Decrease the pressure set point of PIC <002 of about 3 '
Juaner of hte PCC iniet pressure vanalion range ull 1o reach |
‘he PCC minimum inlet absolute pressure value required (or | |
ihe st (see able N T ! |
270 Repeat phase (%0
280 Repeat phase |60
290 S1op the 1est
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PANTHERS PCC TEST PROCEDURE
TESTS WITH TWO MODULES
Page_4__of S
e Test npe - AL Squrated sieam/air MUXIres (3l Test# | =30
| Phase # Descripioa \ue | Sutes | Oper.
—S—m'—-
200 Repeatphase |70 | ' !
| | |
210 Repeal phase |40 | | |
- .
i | '
220 Decrease the pressure set point of PIC-3002 of a quaner of | | |
ihe PCC inlet pressure vanauon range: the et point of PIC. | | |
4002 15 = 260 KP - I b
130 _ Repeat phase 170 ! 1L i
240 | Repeat phase | S0 * '
| . |
250 Decrease the pressure set point of PIC4002 of about 2 : ; ‘
quarter of the PCC inlet pressure vanation range. the set | . l
point of PIC4002 15 = |9% KPa ! |
| {
260 Repeat phase |70 ‘ | |
! | ‘
[ 270 Repeat |70 | , {
T T !
| |
| 280 Stop the 1est ‘
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PANTHERS PCC TEST PROCEDURE
TESTS WITH TWO MODULES
Page 2 __of S

T [ey npe - A Saturated sieamiair muxtures 1est Teste |30

Sote

Liate Expervment Manager Signature
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PANTHERS PCC PRE.TEST CHECK LIST
TESTS WITH TWO MODULES
Page | of 2
Tie [eu pe ALl Superhealed SCQMQALL MIKILIES Tem#31+36
Phase & Description i N Status | Oper.
l Sigmat
e | |
10 venfy that the plant configurauion is complete and suitable ‘ |
{or the scope of test A1 2. compiete closed PANTHERS - ‘ l
PCC 1est ioop { | ‘
| i
0 Venfy that all instrumentauon has been calibrated. instalied. l The PCC |
[ilied, venied and s in Operation | instrumentat |
0N 18 :
| inciuded {
Cenfy that the Data Acquisiion Sysiems is in operaton and | ,: |
30 (he conversion constants and formulas have been correctly 1 i |
inserted in DAS ) |Y |
1 :- |
it Venfy that the following valves are closed | | 1
FOIR. FOI9. FDO9. FOI13. FN37. FO47. FO23, FOMB. FOIS. | | '
FOIK, FO36, FD11. FO12. FO30. FO28 . FO29. FO3S. FO42, ] | x
FOd | FOOL. FOO2. FOO3, FOO4. FNS9. FOI 1. FD6O. FO22. | .
401 FOM i
{ i
20 \enfy that the following valves are open: | FOSS. FOO7 “ |
SEODL. SFO02. SFO03, FOO7. FO25. FO44. FOSS. FOM9. | ana FO2S
FOL7. FU27, FO4S. FO33, FOSS | are parally |
| npen
venty that the following salety vaives are set at 1.0 MPx: ! _
w) ENL&. FOSO, FNa0 {
.
0 \ wfy that the following control svsiems are avaulable: PIC.
2 FIC- 1001, FIC.2001, TIC-1001. LIC-QM01 '
80 Venfy that pumps CO01. COO4 and compressors C002. CO03
wre available
a0 Venfy that the nkes AD01. AUG02. ADO3 are tull I poots P.
| Q. are full.
| the Lankes
can be
' parually full |
| |
100 Venfy that the condensers are cooled ¢ “Fluviale™ pump 15 in | | |
Peration ) |
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PANTHERS PCC PRE-TEST CHECK LIST
TESTS WITH TWO MODULES
Page . _of L

Tine [ogt ipe Ao Superhealed JeamiQir MIKIUIEs _Test# 31+36

e

Date ) Expernment Manager Signature
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PANTHERS PCC PRE-TEST CHECK LIST

TESTS WITH TWO MODULES
Page | of 4
e Tou pipe Ao Superheated Sieamiair MAKIUIES. Tesa 31+36
[ Phase ® escription Note  Smms | Oper.
—sigmat |
1
10 Set LICQO0) level set point = 4 26 m normal l
waier jevel i
Sian pump CO04 (eed the pools and conrol level L-Q001 = .T
20 426m 1
Ppen vaive FO4 | and fill the condensale Lank up 1o level L- 1 1
30 {002 = | 75 m (when this level 1s reached. the water stans | The level is
1o drasn in hine L. through F-LOUL) | 2.5 m above
| the CT inlet
' nozzie | |
@ Open valves: FO02. FOO3. FO04_ FDS9. FOI1 and purge the | At the
PCC by steam, (Valve FOO3 must be fully open) opemng of
valve FO03
sieam stans
10 flow f
Stan pump CO01 and begn 1o desuperheat ihe sieam l l
20 ypening vaives FO12. FOO6 |
Measure and record all instrument signals including } T
&0 Kceleromelers Acceleromet | '|
ers will be | |
| recorded for |
| 10 minutes | '
| every 30 _
| minutes | !
Open valves FOO1. FDOS. FOO6 to reach a sicam fNow rate F- | { 1
0 1001 + F- 1001 > ¢ Kg/s conuoiling that iemperature T-4002 ;
hall he less than |80° C and pressure P-<4002 less than 790 |
wPa | ‘ |
80 Heat up the PCC pool water tll 10 reach the equilibnum ' 7

hulk average [emperature (sieady swle conditions)

‘3

4 Sian compressors CO02 and CO03. open partially valve FOOR |
nd wast ull (o have pressure P-2001 = 2.5 MPa | ' *

|
100 Open valve FDI8 or FO39 10 insent the adequate onfice for | From | Kgs |
ihe test 100.1 Kgs |
l open vaive |
FOIR beiow |
| open vaive |
| FN19

|
110 Oper partially valve FO0O and begin 1o inect aif | |
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PANTHERS PCC PRE-TEST CHECK LIST
TESTS WITH TWO MODULES

tie [egt npe Al o, Superheated SIeQmualr MUXIALES. _Tem#31+76

Phase ¢ [hescrptuos | Nee | . Oper.

120 St the PIC <4002 pressure set pount equal 1o the PCC pressure in | }
maximum tniet absolute pressure value required for the test. absoluse { |

see tabie n & (or the required pressure value)  value L [
| |

130 Open vaive FOO8 1l 10 have a ar fNlow F2001 or F-2002= If 1t 18 ndt
| see table n ¥ for the required awr flow value) veniying that possabie 10
(he aur pressure P-2001 must be higher than 20 MPa reach the

required aur

flow |

increase the

operung of

the valve

FOO8 ;
1

140 Operate valves FOO1. FOOS. FOO6. (If requured adjust valves |
F02% and FOOT) to reach sieam flow F-1001 « F-3001 =(see !
table n B for the raquured steam flow value) congroliing that I
jemperature T-4002 shall be less than 1K0 °C | | |

l .
|

150 ' qeasure the PCC inlet pressure P-4002 and adjust PCC I (*) See table
niet conditions 0 order 10 have the requured following test | N8 for f
conditions:  sieam fow. |

|ar flow, |

F-1001 « F-3001 = (*) kg/s PCC inlet |
pressure and | |

F.2001 = (") kg/s 'supu~ |
heaung |
p.4002 = 1*) kPa imaximum PCC inlet pressure) ‘ degree |
emperature T-4002 must be superheaied with a values !

.uperneaung degree of (*) °C { ’

160 When steady <(aie conditions are reached measure DP-025, 1 !
\{ DPOS is higher than |4 kPa stop the iesi else keep | .
measunng and recording all instrument signais for 19 ' ‘ [
minsies ! |

170 Decrease the pressure set pownt of PIC4002 of about a | l
quarter of the PCC inlet pressure vanauon range. (see Lable L i
N 8

|
180 Measure (he PCC iniet pressure P-4002 and adiust PCC inlet |

_onditions in order 10 have the required steam flow (F-1001
+ F1001) and asr fow (F-20010or F-2002) as specified 1n

(able N ¥ convrolling that (he iniet lemperature T-3002 must
he superheaied with a superheaung degree of 20 *C or 30 °C
sor Lable N R 1

RN
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PANTHERS PCC PRE.TEST CHECK LIST
TESTS WITH TWO MODULES
Page l of 4
Tite [oslipe A 2. Superhealed JAMIQLr MUKIMIed Ten# 31436
Phase & Description ~ote  Smtus | Oper.
‘ . Sigest.

| |

190 Repeat phase |60

200 Decrease ihe pressure set pownt of PIC<4002 of aboui 2 i |
Juanter of the PCC iniet pressure vanation range isee Lhie
NOR) 1 l

110 Repeat phase | R0

320 Repeat phase |60

130 Decrease the pressure set pownt of PIC <4002 ¢l about 2 |
quaner of the PCC inlet pressure vanauon ringe (see wble |

NR)
| |
240 Repeat phase |30 |
.
250 Repeat phase |60

160 Decrease the pressure set point of PIC <002 of about a
quarter of hie PCC iniet pressure vanation range 1ill to reach
(he PCC minimum 'wlet absoiute pressure value required for |
ihe test (see table N 8) ‘

T Repeat phase | X0

280 Raegea phase | )

290 Stop the 1e5i v
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PANTHERS PCC PRE-TEST CHECK LIST
TESTS WITH TWO MODULES
Page 4 of 4
Tave [esr npe AL2. Superheaied steamuQir mukiares . ... Tes® 31+36

Nite

Faperiment Manager Signature

Date
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PANTHERS PCC PRE-TEST CHECK LIST
TESTS WITH TWO MODULES
Page | __uof .
ruve Test type AL 3 Steam Qniy (No wr in PCC lubes) Test# 37+49
Phase # Descripton | Note Statas | Uper.
_ Signat. |
|
i0 Verfy that the plant configuration 1s comdkete and suilabie {
for the scope of test A | 3. compiete closed PANTHERS - ‘ ’
oCC iest loop | '
3 {
20 Venfy that all instrumentation with the excepton of The PCC | !
nstrumentation of air ijection fine ) has been calibrated. | instrumentat | !
nstalled. filled. vented and (s in operation on s f ‘
included f
Venty that the Data Acquisition 5ysiems 1s in operation and ' T’
M (he conversion constants and (ormulas have heen correctly i l
inserted in DAS ] ‘
T 1 1
i | !
4 Venfy that the following valves are closed : 1 '
FO4d4 FOIR_ FDI9. FOO9, FOI3. FO17, FIM7 FO23. FiM9,
FO1S FOIR. FD36. FO3 1, FO32 F030. FO34, FO28 . FO29.
FO1S FNd? FD4 1. FO02, FOO3. FO2S. FOS9. FO1 1. FO6O0.
F022. FS03 4 N
|
0 Venfy thal the following valves are cpen: | FO19, and |
FOSR. FNOT. SFDOL. FOI7. FDI9. SFDGA, SFN02. FIMK, FOO7 are ‘
Fas F4S, FO33, FO2T. FNSS. FO20 parually | ‘
open : !
% eniy that the tollowing satety vaives are setal | U MPa: | |
) FNle. FNSH FORD :
{ i
0 Venty that the following control sysiems are avalable: LIC- | ‘
Q001 TIC- 1001, FIC- 1001 \
| X0 \ eniv that pumps CDO1. CODY and are avanlable
| |
| 9 Venly that the tankes AOO1, AOG2. A003 are tuli | |f pools
! | Pand Q are
! I full. the
l | (anks can be |
, parually full |
1 %) Veniv that the condensers are cooled ( Fluviale™ pump s in | |

PErAION ¢
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PANTHERS PCC PRE-TEST CHECK LIST
TESTS WITH TWO MODULES '

Page 2 __of o

rute [esr npe AL2 Steam Only (No@ur in PCC LuDES) e Test # 37+49

Note

Fxperiment Manager Signature

Date
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PANTHERS PCC TEST PROCEDURE
TESTS WITH MODULES

Page_L_of >

rate Tect npe A L3 - Steam QOnaly (No Aurin PCC Tubes)  Tema37+49

Phase # Description © Note  Smum | Uper.
: - Siguat
|
10 Set LIC-QO01 level set pownt =4 26 m normal
water level
Stan pump C004 feed the poois and conurol jevel L-Q001 = | \ 1
20 4 26m | |
Open vaive FO4 1 and fill the condensale Lank up 10 level L. |
10 LOO2 = | 7€ m (When this level s reached. the water starts | The level s
10 drain L:ne L. through F-LOOD) ' 2.5 m above
ihe CT inlet
notzie
Y Open valves: FO02, FOO3. FOO4 FDS9. FOI 1 and purge the | Al the
| PCC by steam. ( Valve FOO3 must be fully open) opening of
valve FOO3 l
steam stars
| 10 flow 1
Sian pump CO01 and begun 1o desuperheal Ihe sicam | - j‘
0 spening vaives FO12. FOO06 i |
Measure and record all instrument sigils including | ‘ |
od wieleromelers | Acceleromet '
| ers will be
| recorded for | ‘
‘ 10 minutes | |
cvery 30 ‘
minutes !
Cipen vaive FOO1 and increase the sieam flowraie ‘ 1
N
Throtie salve FO19 (1 manual mode) in order 10 keep level ‘ 1“
wo L-Lmlhqhermanosmml.-sz- 178 m
Open valves FOO1. FOOS. FOOG (0 reach 2 sieam How rae F- |
o) 0] « F- 1001 =(*) Kys conwrolling (hat iemperature T- | (*) See wable |
40072 <hall he iess than 180° C and pressure P-5002 lcss than | N 9 for
o0 kPa | steam fow
L inlet
| ondiions

| | |
100 Measure the PCC inlet pressure P-4002 and adiust ‘| | ;
emperature T-4002 acung on vaive FD06 in order 10 have |

.uperhealed steam at PCC inlet as.

. tess than 10°C of superheaung 1or €518 17«41

team 10%C 10 30°C of superneating 107 1es1s 4 + 4V
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PANTHERS PCC TEST PROCEDURE
TESTS WITH MODULES
Page 2 _of _°.

Te Test npe A L3 - Steam Only (No Aurin PCC Tubes) . Temd 37+49

"Phase # | Description |‘ Nowe | S.-‘ Oper.
i Sigaat.
1i0 | kupchCCpoolmwwuhwmth
huylk average temperature (sieady siale condiions)
repeaung penodically phases 0 and 100 !
Adjust sieam flowraie (0 the required value F- 1001 + F-3001 |
120 = (*) kg/s. controlling that the sieam al the PCC inlet shall | (*) See table
he superheaied with the required superheaung degree (T- N9 for
4002) sieam flow
inlet
| condsuons
| When Sieady state conditons are reached. keep measunng
1 | M | and recording all instrument signals for |5 minuies
l i
140 Stop the test
Change PCC sieam inlet condilions |
150 j
Note
!
ate Faperiment Manager Sgnature
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pPANTHERS PCC PRE-TEST CHECK LIST

TESTS WITH TWO MODULES
Page | _of 2
rite Test tipe. AL Steain Only L AL PCC tubes) Test# 50+53
Phase & Description o Nowe States | Oper.
| Siguat.
10 Venfy that the plant configuration is compleie and suitable | Vent ine

{ox the scope of test A | 3 complete closed PANTHERS - | closed:
BCC test loop with iemporary line connecting the 1" air | emporsry

supply line with valve FOS1 line ot
shown in the
PAID
0 Veniv that all instrumentauon has been calibraied. installed. | The PCC
filled. venied and 15 1n operauion insgumental
| 10N s
nciuded
Venty that the Data Acquisition Sysiems 1§ in operation and
ki) | (he conversion constants and formulas have heen correctly
nserted in DAS |
40 Venfv that the following valves are closed

1R SFOO4. FOO9. FO11, FO37, FO47, FOIS. SFOO2. FOSI,
FO17 F036. FO3L, FO32, FD30, FO28. FO29. FO3S FOal,

Fial FOOL, FOO2, FOOY. FOO4. FOS9. FO11. FO60. FO22, ?

FEN, FON4
0 venfv that the following valves are open: FOO7. and
SEO0L. FOIR. SFO03, FOO7, FO2S. FO4d FOSR, FOIR. F0O27. | FO2S are
FO4 S, FO partually
,.open
wonly that the followsng salety vaives are sei at | O MPa: | ;
o FN16 FOSO. FO40 { |
0 venfy that ihe tollowing conuol svsiems are avaslable:
LiC-LoGL. FIC. 100, FIC-2001 nc- 1004 LIC-Q001 t
R0 venfy that pumps CO01. COO4 and compressors CO02,
C001 are available i
% venfy that the tankes A0OT, A002. AOOY are tull l If pools P.Q
are full. the
ranks can be I
_ parually ful
|
100 Venty that the condensers are cooled ( “Fluviale™ pump 15 in | i

ﬂumloﬂ i
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TESTS WITH TW0O MODULES
Page J _of I
Tute Loz ope A3 Sieam Only ( A in PCC lubes) - Tem # 50+53
Noe
Date f xperment Manager Signature
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PANTHERS PCC TEST PROCEDURE

TESTS WTITH TWO MODULES
Page | _of 2
tute Tectripe A3 - Steam Only (Alrin PCC Tubes) . Tetd 50+53
Phase ¥ Descriptod L Nowe St Oper.
- Sgmat
10 Set LIC-QOO! level set pownt = 4 26 m normai
| waler level

|

Set LIC-LOO1 level set pownt = |75 (level controlied by L-
LO02)

Sian pump CDO4 feed (he pools and CONEroi level L-QO0I =

20 i6m '

——
|

Open vaive FO41 and fill the condensate ank up to level L+

30 LO02=1.75m The level s
When the level L-L002=1 79 m is reached. close valve 2.5 m above
FNd | and control the level L-L0O02 in automauc mode. the CT inlet
nozzie
0 Open valves: FO02, FOO3. FOO4 . FOS9. FO11 and purge the | Al Lhe
PCC by steam. acting on vaives F037 and FOSO7 operung of
valve FOO3
steam starts
| 10 flow
Stan £ wmp CO01 and begin 10 desupernheat ihe sieam i
0 opening valves FO1Z. FNO6 L
|
it | Acceleromaet
\easure and record all instrument signals including | ers will be
Kieleromelers ! recorded for
110 minutes
every 30 1
| minules
Omen vaive FOO1  FOOS. FOOB 10 reach 3 sieam (low rate F- 1 I
0 1001 « F-2001>¢ ks controlling that iemperature T<002 i ]
.hail be less than %0 °C and pressure P-4002 less than 790 | l
P2

Sian compressors C002 and CO03. open a hitle vaive FOO8 |
and waut ull 10 have pressure P-2001 3 2.5 MPa |

Heat up the PCC pool water 1l 10 reach the equilibnum
hulk average iemperaiure isieady state conditions )

100 Omperate valves FOO) . FOOS. FOOS (if required adjust valves
FN2% and FOO7) to reach sieam flow F-1001+F-3001=(see
(able N 10 for the requured sieam tlow ! congrolling that the
temperature T-<4002 shali he less than | K0 °C

il <
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PANTHERS PCC TEST PROCEDURE
TESTS WITH TWO MODULES
a0

Titke Wmmﬂnﬂ.mun.ﬂmanWﬁ

Phase # Lescriptios T Nowe | Ststws | Oper.
‘ Signat.
110 ‘Ma-nm:PClezlumwadeCCmm (*) See wble
~ondizons 1n order 10 have (the required foliowing N.10
| condibons:
| LF-1001 + F-3001 = (*) Kg/s
74002 = (*) *C (minumum superheauny degree 6°C) and
| want to reach sieady state condilions
120 ;ompmuymvemnwaammmmﬂmm F-2002 has
| 1ll 10 have an aur Nowrate F-2002 = 0.006 kGS becn
calculated at
P=300 kPa
and b= 34°C i
Cease (esung when pressure P-4002 siops increasing of 1
130 pressure P-4002 2790 kPa
Note
Date _ Fxperiment Manager Signature
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PANTHERS PCC PRE-TEST CHECK LIST
TESTS WITH TWO MODULES
Page | __of

tite Tess e A D | Effect of Pool Water [evel-Saluraled Sieqm.  Tes # 54

“peration )

Phase # Descroptmn - Note S tates Oper.
10 Venfy that the plant configueaion 1s complete and suiable
for the scope of lest type A L | compiete closed PANTHERS |
- PCC les loop !
|
20 Venfy that all instrumentauion | with the excepuon ol i The PCC
/nstrumentauon of air injecuion line 1) has been “aubrated. | insgumental
installed. fitled. venied and is in operation ’ 100 18
included
Venify that the Data Acquisition Svsiems 15 in operalion and |
3 (he conversion consiants and formulas have been correctly ,
inseried in DAS |
& Venfy that the followng valves are closed ‘I
FM4_FD38. FO30. FOO9, FOI3, FO37 FO47. FO23.FO49. |
FO1$. FOI8. FO36. FO31. FOI2.FU30. FO34, FO28. FO29. |
FN1¢ FO42. D41 FOO2. FDO3. FO2S. FOS9. FOIL. FO60, |
P22, FS03 l
|
0 Venfy that the frlicwing valves are open ; FO19. and
EN4R. FOO7T. SFOGL, FOIT. FO19, SFO03. SFDO2. FIMR ; FOO7 are
FDa6, FO4S, FO3Y. Fig7. FOSS, FO20 | parually
| open
Venly thai the tollowing saiety vaives are set at | 0 MPa:
i) FNnia. FOSO. FO40 |
| ‘
0 venfy that the tollowing conwrol systems are avaslable: | |
i
LIC-Q001. TIC. 1001, FIC-1001 |
l
%0 Venfy that pumps CO01. COO4 e avaiiabie '
|
40 Veriiv that the anks ADD1. ADD2. AOCY are full || pools ¥
Land Q are
; full, the
| Lanks can be
parually full
100 Venfy that the condensers are cooled ( “Fluviale pump s in |
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PANTHERS PCC PRE-TEST CHECK LIST
TESTS WITH TWO MODULES

Page l _of 2
fute Tou rine AD L Effect of Pool Water level-Saluraied «.cam . Test# 54

Nowe

Faperment Manager Signature

Date
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PANTHERS PCC TEST PROCEDURE

TESTS WITH TWO MODULES
Page | _of 1
ruve Test ripe A2 L Effect of Pool Water [evel-Saturated Sieam.  Test# 54
Phase * Descripion *‘ “ote ; States | Oper.
| | Siguat
‘ . | T ! :
10 Set LICAQ00! level set point =4 26 m gnomd | i
| water level | .
Stan pump CO04 feed the poois and control level L-QO001 = | | |
20 426m 3 |
Ompen vaive FO41 and fill the condensate tank up 10 level L- | i
30 LOO2 = | 7% m (when this level 1s reached. the water sians | The level s {
1o draan in line L. through F-LOOI 25 m above 5
ihe CT inlel '
nozzie :
30 Open vaives FO02. FO03, FOO4 FO2S. FOS9. FO11 and purge | At the |
' the PCC by sieam. ( FOO must be fully open) operang of '
valve FOO3 |
sieam stars | |
10 flow |
Sian pump L 001 4nd begin 10 desuperneal ihe sieam 1 .
&0 npening vaives FO12. FOO& | f {
Veasure and record all instrument signais including | 1 1
el Kiclerometers Acceleromet ‘
ers willbe | {
| recorded for | :
1 10 minutes | |
every 30 i
 munutes | {
Open vasve FO01 ang incredse ihe sicam Howrale t , \
-0 ‘
Throttie vaive FO 19 (n manual mode) in order to keep ievel |
X L.LOO1 higher than .S m and L-LOO2 = | 7€ m
Open vaives FO0S FNO| and P00 to reach 3 sieam flow 1
90 rate F- 1001 « F-AK)] = 8 ks, controlling that lemperature |
T4002 <hall be less than (X0°C and pressure P<4002 less
than 790 Kpa

\easure the PCC :nlet pressure P-4002 and adjust
emperangre T-4002 acung on vaive FO06 in order 10 have
.uperneaied sieam 3t PCC iniet us:
iess than | 0°C of superheating
Heat up the PCC pool water 1l 10 72ach the equiibnum | :
119 hulk average temperature (sicady staie condinons ) repEMINg i
penodically phases 9 and 100 f

s

120 Adiust sieam tiowraie 10 the reguired value F 1l eF-
0125 Kes. controtling that the steam 3t the PCC iniet
‘hali be superheated wiih the reguired superheatng degree |
TS002) ‘YL
|

i M Siop pump C N4
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PANTHERS PCC TEST PROCEDURE
FESTS WITH TWO MODULES

4 4 2r loyve yvrurateod \re 1 T 54
LLCL MAl b i A‘L‘.‘,M.&LLwdm iest ¥ -

' . 4 i p '
PP R SR B it

P

MO DUION Note SR tme Orpe |

pen fully

tprrment Manager Miguature
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PANTHERS PCC PRE-TEST CHECK LIST
TESTS WITH TWO MODULES
Page | of 2
Test# 35-36
Tute Tost rpe A2 2 Effect of Pool Water level-Sauuraied SIeamair MUIUICS.
Phase # | Description | “ote | S intas | O”I‘.
| { S!ﬂ!!
10 Venfy that the plant configuration 1s compiete and surable ‘
for the scope of lest tvpe A 2.2 complete Closed PANTHERS ‘
PCC est loop } : l
10 Venfy that all instrumentauon has been cabibrated. instalied. The PCC I
filled. vented and (s in operation instrumentat
on 1§
included
- venfy that the Daia Acquisiion Systems 15 1n Operauor: and
30 | (he conversion constants and formulas have been correctly .
" insented in DAS }
40 Venfy that the following vaives are closed . l 1
|

FNIR. FO19. FDO9. FO13, FO37. FO47. FO23. FO4E. FO1S.
FN18. F036. FO31. FO32. FO30. FO28, FO29. FO1S. FO42.

|
£041 FOO1. FOO2. FOO3. FOO4. FOS9. FOL 1. FO60, FO22. | | ‘
Fera rnig ‘
! e
50 Veniv that the following safety valves are open: | F0SS. FOO? | ‘»
SPOO1. -FOO2. SFO03. FOO7. FO25. FO44. FOSS, FO49. | and FO28 |
FN17. FN2T. FO4S FOI3. FOSS ‘mpamﬂiv i |
Lopen i '
Veniy that the tollowing vaives are setat 1.0 MPa: ‘ ’
) N6 FOSO FO4A0 |
M \enfy that the following controi sysiems are avaulable: ‘ ' |
PIC <02, FIC-1001. FIC.2001. TIC- 1001, LIC-QO01
%0 Venfy that pumps CO01. CO04 and compressors Co02.
(DN are available
| |
G Verly that the tanks A001. A2, ADOY are tull il pools |
 Pand Q are ! ;
| full, the | |
| Lanks can be | :

Daruaily full |

100 Vveniy that the condensers are cooled ( “Fluviaie” pump 15 10 |
\peraon |
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PANTHERS PCC PRE-TEST CHECK LIST
TESTS WITH TWO MODULES
Page 2_of 2.
Test#33-36

Tite Toct e A2 2 Effect of Pool Water (e el-Saturated SIeQmi@ir DPUXIMIES.

Nike

Faperyment Manager Signature

Date
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PANTHERS PCC TEST PR OCEDURE

TESTS WITH TWO MODULES
Page | of '
Test# 35-30
rute [es tipe Ao.2 Effect of Peol Water level-Sdwrated Steamyalr PUKIULES.
Phase # | [escription C Note Status | Uper.
. ‘ . Siguat
10 Set LIC-QO01 level set pont = 4 %bm ! normal ! !
| water level | 1
S1an pump CO04 feed the poois and control fevel L-QOO) = : I
20 i26m | 3 l
Omen vaive FO4 | and fill the condensaie Lank up (o level L | 1 l'
M L002 = 1 78 m (when this level is reached. the water sians | The level s |
10 drasn line L. through F-LOO1 | 2.5 m above |
\ the CT inet | !
{ M‘E‘_ {
f I ‘r
] Open valves: FO02. FOO3, FOO4. FOS9. FOL1 and purge the | Al the ’ |
PCC by steam. ( Valve FO03 must be fully open) opening of | !
valve FOO3 | ]
| sieam sans | i
10 flow { |
Sian pump CO0| and begun 10 desuperheal the sieam . \ |
<0 apening valver F212, F006 ! } '
Veasare and record all insirument SIgnals iIncluding | } ;
ol Aceleromerers | Acceleromet |
[ crs will be :
| recorded for | E
: 10 minutes ;
| everv 30 1
| _ minutes |
Open vaives FOOI . FOOS and FOOG 10 reach 3 sicam | 1
| 0 flowrate F-1001 « F-1001=5 kg/s. controlling that | i
emperature T-3002 shail be less than i50°C and pressure P- | !
40032 less than 740 kPa ‘ '
] Heat up the PCC pooi waler till 10 reach ine eyuilibnum
X0 hulk average lemperature (sicady suale condihions
|90 § 1t compressors C002 and CO03, open parually valve FOOR |
‘ nd wast till 10 have pressure P-2001~ 2 § MPy
| DO Open valve FOIR
L 110 Npen narmally valve FY9 and hegin 10 inject aif
120 Set the PIC <002 pressure set point egual 1o the PCC ‘ Pressure in ‘
; mimimum iniel absolute pressure value requured for the test | absoluie
| see Lable N 11 for the required pressure va.ue) | value
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PANTHERS PCC TEST PROCEDURE
TESTS WITH TWO MODULES
Page J_of 3
Test# 35:36
Title [esg oy P ool W, [gve]-
Phase # | Descripios I* “ote St Oper.
Open vaive FOOS wll 1o have a air flow F-2001 or F-2002= |
130 wee table N 11 for the requared aur flow vaiue) venfying that | I it is not
the air pressure P-2001 must be higher than 2.0 MPa | possable 10
reach the
requured awr
Do
increase the
opesung of
the valve
FO0%
Operate valves FOO1. FOOS. FOO6 (if required adjust vaives
140 FD2% and FOO7) 10 reach steam flow F-1001 « F-3001=(see
wble N 1] for the required steam flow value) controlling
that the temperature T-4002 shall be less than 180°C
Measure the PCC inlet pressure P-4002 and adjust PCC iniet
150 condiions in order W have the required [ollowing test (*) See tabie
conditions: N for
F-1001«F-3001=*) Kg/s sieam flow,
F-2001=*) Kg/s ar flow,
P4AN02=(*) kP (minimum PCC inlet pressure) iemperature | PCC inlet
T.4002 must be superheated with 3 superheaung degree less | pressure
than 10 °C
[
160 Measure DP-025: f DP-0252 14 KPa increase PCC inler g
wsure (adjusting P1IC-2002 set point 1l to have DP-025 <
-« kP2
| 170 If the pressure set point of PIC <4002 has been changed J (*) See table
| adjust PCC inlet conditions in order 10 h /e the required | N.11 for
f following conditions | required
| | PCC iniet
i FODl«F-001=*) Kg/s conditions
|
F2001=%) Kg/s
P402=PIC 4002 up date set point :
T.4002=superheating with a superheating degree less than |
10 °C
180 Set PIC 4002 controller 1 manual mode and mantun vent |
1ank discharge vaive (F020) posiuon ihroughout the iest
190 Measure PCC inler pressure P-4002 and adjust inlet :
iemperature T-4002 n order 10 have superheaied sieam ai
PCC inlet with less than 10°C of superheaung ‘ |
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PANTHERS PCC TEST PROCEDURE

TESTS WITH TWO MODULES
Page 3 _of 1
Tem# 35-36
Taie [ ripe A D2 Efect or Pool Water level-Sauuraied Sieanyair mIKIMIES.
Phase # Descripton Note C Status | Oper.
| | s
i ! 4
200 Stop pump COO4 { | !
| r |
210 ipen valves FO28. FO29 FO31. FU32 and begin (0 decrease !Oucnhmv l l
the level L-Q00) and L-PODI | '
| | |
220 Measure flowrate F-ROO1 if F-ROO1 s lower than 5 Kg/s | { ’
ihen open parnally vaive FO15 ‘ ’ ‘
| ' |
13 Penodically repeai phase | %) { | |
1 I |
130 \Measure pressure P-4002 and level L-QO01 if P-4002=790 | |
KPa andvor L-Q001=2.2 m then start pump COO4 and close ; | ‘
Lalves FO28_FN29 FO31 FN12 and d open FO3S 7 ,
| i {
250 Fill the pools till to reach the normal water level L- | |
Q00124 26 m f |
| l i
260 Repeaung penodically phase 100 '
-
| |
M0 S10p the test l I '
Note

Date Faperniment Manager Signsture
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PANTHERS PCC PRE-TEST CHECK LIST

TESTS WITH TWO MODULES
Page | of 2
rie [esrnpe AdL- Simulated LOCA Pressurizauen Tet# AJL
Phase & Descriptos ? Note States Oper.
Segmat.
10 | Venfy that the plam configuration is compieie and suitabie

for the scope of iest type A 3.1 complete closed PANTHERS
. PCC loop. sieam bypass Line 7 connecied (o sieam line |
and bvpass valve FOS3 in operation

i Venfy that all instrumentaton . with excepuion of PCC tube

~all thermocoupies. has been calibraied. instalied. filled.

venied and IS 10 operauon

Verify that the Data Acquisition Sysiems is in operalion and

R " (he conversion constants and formulas have been correctly
inseried in DAS

ey | Venfy that the following valves are closed .

£001. FON2. FOO3. FOOS. FO39. FOOR. FO13. FOI8. FO27.
P28, FO29. FO31. FD32. FO3S. FO36. FO1S. FO37. FOA1,
FDO42. FO47. FOD4. FSO3, FOMB. FO11. FOSS. FO17. FO46,

FO34 FOS2
50 Venfy that the following valves are open: FO09. FDSS.
SFN01. SFO02. SFO03. FOO7. FO2S, FO44. FOSK. FO49, FOO7 and
ED&S FO30, FO4S. FO13, FO3R. FOOS FO2S are
parually
L . open ‘
Venfv thal the lollowing salery vaives are set at 1.0 MPa: ‘ l
i F016. FO40. FOSO |
| !
70 Venfy the following control sysiems are avaiable: | ’
LIC.LOD] . PIC-3002 ' ’ ‘
T ! 1
K0 Venfy that pumps CO01. CO04 and compressors COOZ. ‘ g
N0 are avanlable .
" venly that the tanks AOO1, AO02. ADOD are full ' If pools P
and Q are
full. the
| Lanks can be
Iy full
100 Veniy that the condensers are cooled ( “Fluviale™ pump 15 in
nperation) |
110 Venfv that the sieam bvpass loop is suitable and in operation 1
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PANTHERS PCC PRE-TEST CHECK LIST
TESTS WITH TWO MODULES

vite Lot nipe AJL- Simulated LOCA Pressurization Tete A3 ]

e

Date Faperiment Manager Mignature
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PANTHERS PCC TEST PROCEDURE
TESTS WITH TWO MODULES
Page ) of 2
e Tess rune A 3 1- Simulated LOCA Pressurization . Te# A1
" Phase s Descripuoe t Note Satus s()pr
| o
10 Open valve FO41 and fill the condensaie ank up revel L
LO02= 175 m then close FO4 |
Set PIC 4002 set point=480 KPa. set PIC <002 controlier in
20 “manual mode* and open valve FO20
Measure and record all instrument SIgnals inciuding
] wKceleromelers '
e Sian air compressor CO02.CO03 and want uli 1o reach 3 ' If requured
pressure P 20012 2.5 MPa adjust valve
FO0S
| Operate valve FOO8 uill 1o have an ar flowrate F-2001= (*)
L1 | kg/s. (*) thus
value will be
determuned
later
Open fully valves FO0O4, F0S53.F003
60 Opening
valve FO03
sleam siars
sowlyto |
fiow l
Open vaives FOS9 FOO6 and sian pump CO01 10 desuperheat !
-0 the sieam ]
Open parually vaive FOO2 i
Open fully valve FOO| : L |
100 5diust desuperneaung acting on valve FOO6 in order 10 have l, ‘
steam in live 7 in suturation conditions conuroiling pressure | ! !
P.7001 and temperature T-7001 |
110 Set LIC-LOO1 set pownt = 1.75 m and set LIC LOOI I : !
“onwrolier in ~ sutomatic mode” controiling icvel L-L002 l |
120 Open vaive FO18 | l
Simultaneously periorm these acuons |
130 switch controtler PIC <4002 in “automauc mode” '
open valve FOOS !
.lose valve FOS3 | | ‘
- xdyust desupeaheaung 0 order 10 have salurated sieam | \ '
line 4 controlling P-4002 ang T-002 | | |
Wast ull 1o reach pressure P-4002=4K80 kP2 in sieady siate | |
140 condiions ! |
Stop the 1est | I
150 1 )|
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PANTHERS PCC TEST PROCEDURE
TESTS WITH TWO MODULES
2
rive [exs npe AJ L Simulated LOCA Pressuriiauon . Testd
Phase # Descripton C Noee Status | Oper.
‘ | | Signet

i /4

160 perform 10 Simulated LOCA Pressunizations starting with ; i i

PCC pool waler lemperalure ess than 45°C

ke

Date _ Fapenment Manager Swnaiure
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PANTHERS PCC PRE-TEST CHECK LIST
TESTS WITH TWO MODULES
Puge ) _of |
rite Test rvpe A 3 2- Simulated Leak Tesung Test ¢ Add

Phase # | Descriptos . Now Status Oper.
Sigaat

10 Venfy that the plant configuration 1s compiete and surtable

for the scope of the test A.3.2: PCC pool full up to NWL |
| vent and drain line ¢losed.

\enfy that the [ollowing instrumeniations has been

20 cahibrated, installed. filled. vented and s 1s operavion: P-
2001 F-2001.T-2001 P ADO1 P-4002 L -Q00! L-POOLL-
LD02.

“Venfy that the Daia Acquisibon Sysiems 1s operauonal and

» | the conversion constants and formulas have been correctly
| inseried in the DAS
4 Venfy that the following valves are closed |
FNO1 FOO2. FOO3. FOS9. FO11. FO13. FOI8. FOO7. SFOO2.
SEN03. FO17. FDIR. FO13, FO34. FSO3 FO39, FO28. FO29.
FO1) . FDI2, FOO8.
50 Venfy that the following valves are open. FOO9 paruly
| FOIR_FO09. SFO01. F044 FOIS. open
Venty that the control system PIC-LOOI 18 availabie
tl)
0 Venfy that the following salety valves are set at 1.0 MPa:
FP16 FOS0 | ‘
| {
R Venfy that compressors C002. C003 are available | ll
Nive
Date _ Expervment Manager Signature
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PANTHERS PCC TEST PROCEDLRE
TESTS WITH TWO MODULES
P ol ol 2
Tise [yt npeAda: Simulated Leak lesung Tests A2
Phase # [hescriphaon  Note Stans 1 Oper.
Siguat.
19 Open valve FOM 1 and fill condensate tank il 1o have a
saier level L-LOO2 2 2 m. when ihe required level 18 |
reacned close valve FM | | i
Ser PIC.LOO1 pressure set point equal (0 859 MPa and set | |
0 he pressure controlier PIC-L001 in ~ auiomatic mode” | ! |
S1an compressors CU02. C003 and waut 10 pressunze Lank U | |
M il 1o apout 2.8 MPa this phase
shalibe |
periormed v
only al the |
first cycle of
each lesung
! dav !
=
40 vieasure and record all instruments |
Operate vaive FODR and adjust aur flowrate 1n order 10 have | |
0 F-2001202 Kys. '
When P-L00 12859 MPa (steady siate condiuons) i reached i
L want for | minute f the check 1or leaks 1s not performed | ‘
: ook at PCC pool waier surface {rom the manhoie and cusc | ‘
| *9 {or leaks of PCC by venfying the absence of aur bubbles | this phase .
shall be |
pertormed 3t | i
| the furst |
| cycle and ]
| alier every
| : &N {
| | pressuNzauo | |
{ ) | ncveles "
[ Close vaive FNOS set PIC-LO0Y in * manual v Je'. open 1 |
iT ) calve FN2 1 ind depressunze the svsiem
‘ w0 S1ar1 3 new PrEsSuriZauon cvcle repeating phases
i 20,40 £0.60.70.80.
l: | Perform 100 pressunzation cycles to compiete (he 1es], i
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PANTHERS PCC TEST PROCEDURE
TESTS WITH TWO MODULES

Page ) _of 2

rue [est nipe AJ2- Simulated Leak Tesung Teste ALD

Note

Date _ Fxperiment Manager Signature

e e s
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PANTHERS PCC PRE-TEST CHECK LIST
TESTS WITH TWO MODULES

Phase #

Description

10

Vernly that the plant configuration 1§ compiete and suitabie

for the scope of test A 4

20

Veniy that the lollowing Instrumentaiion has been
. altbrated. installed. filled. vented and 13 Operanon:

F.200i. P-2001. T-2001

F-T0O1. P-TOO}. T-TOO!

pa00l. p-4a002

L-LN01. L-L002. P-LOOI

DPO01. DPOC2. DP-00Y. DP-004, DP-005
DP-006. DP-007. DP-00B. DPO0S. DPOI0

. DPOI1, DPOI2. DPGI3

DPO14. DP-D1S. DP016. DP-017. DPO18
DP-019. DP-020. DP-N21. DP-022, DP-022

| DP-0Z4. DP-026. DP-027. DP-0Z8. DP-029

DP030
P-A001. P 1001

Venfy that the Data Acquisibon Sysiems is in operational
Ind the CONversion consiants and formulas have been

correctly insened in DAS

Venly that the following valves ¥ closed

EnO1. FNOZ. FOOY, FO1 1. FO13 FOLS. FOIT FOIR. F021.

EO28 FN3T FNAG FO4L. FO4T, FOWR, FNSS

All the
purge and
veni valves
| must be

| ¢losed

B Semssms— EE————

0

Venfy that the lollowing valves are open:
EOO8. FO20. FOIR. FO44 FOME9,
SFN01. SFO02. SFOOR

!

,mu
‘[PMI.V
| open

L eniv that the tollowing salery valves are sel at | 0 MPa:

16, FOSO FOAD
nd the vavle F-0a1 15 set 3t 4 MP)

{

|

&

0

Venfy that ihe air compressors CO02. €001 are available

\ eniv that the 1ollowing conWol sysiems e avalable:

PIC-<002

FIC-2001

; 1C <4002 in
| “manual
| "
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Page 2 of 1
Tet# A4

Tite [y npe Ad Pressure (osies air only

Noke

Date

P xpeniment Manager Migaature
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PANTHERS PCC TEST PROCEDURE
TESTS WITH TWO MODULES

Page | _of o
T [ npe A4 Pressure lossesair only e Tet# A
Phase # Descriptaos © Note | Soos | Oper.
et
10 Open the valve FO41 and fill the condensate tank up 10 \ ‘ “
level L-LO02 = 1 78 m. then close FO41 ‘ |
| | |
Sian ar compressors CO0Z, C003 and waut wli to reach an | k
20 aur pressure P-2001 = 2.5 Mpa 5 If requured !
‘ adjust vaive | i
FO09 i |
Operate vaive FOOR (if requured adjust vaive FOO9) ull to { | 1
W have an air flowrate F-2001=0.25 kg/s | P-2001 must ‘
‘ be2 10 |
MPa '
| |
a0 Operate in ‘manual mode” vaive F020 ull to =ach a i Il requared ‘ |
pressure P-1001+DP-023+DP-030=110 kP2 | open valy [
| FOSS |
When sieady 5Wie COndiboONs are reached measure and | i !
=0 | record ali instrument for 300 s ! 1
Operate vaive FOOB (if required adjust vaive FOO9) uil 10 l |
i have an aif Mowrrte 7-2001=04 kg/s | P-2001 must |
|be210 {
| MPa 1 |
Repeat phase <0 ! ‘
N ‘L | ,
Repeat phase 30 I |
%0 |
i
Crperate vavie FOOR (f requured adjust valve FOO9) ull to | P-2001 must | {
have an air {lowrate F-2001=06 ks he 2 | OMPa |
! |
1 () R cpeal phase <0
110 Repeat phase S0
120 Operate valve FOOK (if required adjust vaive FO09) nll 10| P-2001 must |
have an ur Howrate F-2001=07 kgss |be 210
_MPa - I
130 Repeal phase 40
140 Repeal phase 0
150 Operate vavie FNOK (if requared adjust valve FO09) uii to | P-2001 must |
have an air Nowrate F-2001=0) 8 Ka/s ‘he 2 | OMPa | {
: !
160 Repeai phase 30 | |
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PANTHERS PCC TEST PROCEDURE
TESTS WITH TWO MODULES
Poge l_of 2
Tie Joil nipe A4 Presiure [osies dur only Teste A4
Phase # | Descriptos Note Oper.
170 Repeal pfgz_so
180 Operate vavie FOO8 (f requured adjust vavie FOO9) ull to
have an aur flowraie F-2001 = | kg/s
Repest phase 40
190
| Repeat phase S0
200
Stop the 1est
210 |
Note
Date Frperyment Manager Signature
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PANTHERS PUC PRE-TEST CHECK LIST
TESTS WITH ONE MODULE
Page | of
rute Lest e 8.1 Steam Only (No Awr in PCC ubes)  Tem#66+72
Phase 7 Descripton Note Status | Oper.
| 1‘ i
1o Vertfy that the piant configuration is complete and suitabie | ;
{ox 1he scope of iest type B | compiete closed PANTHERS | f -
- PCC test loop . one module, pool P with daphragm | | '
0 venfy that all instrumentaion (with the exception of The PCC | :
‘nstrumentaticn of air imecuon line 2) has been caubraied. | insgrumental |
\nstalied. filled. vented and 1s in operation | 1on s |
| included | |
Veniy that the Data ACQUISIION S ysStems 15 in operation and | | 1
k] the conversion constants and formulas have been correctly | ! '
nserted in DAS '
' |
40 Venfy that ihe following valves are closed { l 1
‘ {
Fras POIR. FOIO. FOO9. FOI3, FOY7 FO47. FO2) FO49. | ' |
£01$. FOI8, FO36, F031, FO32. FOY0. O34, FO28. FO29. | ! 1
F03S. FD42, FO4 1. FDO2, FOO), FO2S. FOS9. FO11. FO60. ; |
F023. FS03 ' 1
0 Veniy that the following valve, wu= open’ : FO19. and "
Ens8. FOO7. SFO01. FO17. FO19. SFOD1. SFOO2. FO4K. | FOO7 are ‘
a6, FO4S, FO13, FO27. FOSS. FU20 - parually |
| n“n |
% only that the tollowing sajety valves are set at 1.0 MPa: |
w0 EN16. FNSO FOLO |
0 Jenfv that the following control sysiems are avaulable:
LIC-Q001, TIC- N1 FIC-1001
wi) \enty that pumps CO01 . TD04 are available
W Veriv that the tanks ADOT. ADD2, ADO3 are tull | If pools P.Q
are full. the
tanks can be |
_paruaily full |
-
|
106 \eniy that the condensers are cooled ( “Fluviale pumpis in | | ‘

peration |
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PANTHERS PCC PRE-TEST CHECK LIST
TESTS WITH ONE MODULE

T-tﬂchﬂdmﬂmﬂmT-O&R

e

Page l of 2

Date Faperiment Munager Signature
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PANTHERS PCC TEST PROCEDURE
TESTS WITH ONE MODULE

Page | _of o
rute Test npe B.1-Steam Only (No awr PCC (ubes) Test# O6+72
Phase # Desc ription | Note Status | Oper.

| | g!“l'.
]
10 Set LIC-QO0] level set pownt = 4 26 m | normal l |
[ waler |evel
Sian pump COO4 (eed the poots and conuol level L-QO01 = | | 1
20 426m [
Open vaive FO4 1 and fill the condensaie tank up to level L- ‘ |
0 LO02 = | 78 m (when this level is reached. the waler stans The level is |
i drasn in hine L. through F-LOOT 2.5 m above [
the CT inlet |
nozzle ‘
b
) Open valves Al the ’,
opening of |
F0d FO02, €003 FO2S. FOS9. FOL 1 and purge the PCC by | vaive FOO3 }
steam (FOO3 must be tully open) | steam stans |
l 10 flow ’
Start pump COO1 and begin 10 desuperneal the sieam | ',
0 apening valves FO12. FOD6 | |
Measure and record all instrument signa!s ifwluding 1
o0 Xceleromeiers | Acceleromet
| ers will be
l recorded for |
| 10 minutes
E every 30|
minuiss
Open vaive FOO1 and increase (he sieam tlowrate | |
i}
Throtile vaive FOTY (in manual mode) in order 10 keep jevel |
wi L1001 hugher than .5 m and L-LO02 = | 7§ m !
Open vaives FOOS and FOO6 1o reach 3 sieam tlowrate £+
90 0] + F-1001= * kg's. controlling that iemperature T-<4002 | * See table
hall he less than 180°C and pressure P<4002 less than 790 ] 12 for steam |
npa | Now inlet
| conditions
Measure ine PCC inlet pressure P<4002 and adjust
10 jemperature T-4002 acung on valve FOO6 in order 10 have . -
.uperneated sieam at PCC inlet as: | '
less than 10°C of superheatng
Heat up the PCC pool water ull 10 rexch the cyuibbnum
110 huik Jverage 1emperature (sleady siaie Conditons) 7eDERIng |
penodically phases 90 and 100
120 Adjust sieam tiowrate 10 the requured value F-1001F- | * See wble | |
001=* Kgs. controlling (hat (he sieam at the PCC inlet 1‘ 12 for steam | ‘
.hail be superheated with the required superheating acgree | fNlow inlet ] ’

(TS0 - condihons
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PANTHERS PCC TEST PROCEDURE
TESTS WITH ONE MODULE
Page L

rie Test npe B.1-Steam Qnly (No dir PCC tubes)

Phase & Descripton Staves | Oper.
130 When Steady state conditions are reached. keep measunng
and recordung all instrument signais for | § minutes
1 40 Siop (he test
150 ' Change PCC steam iniet conditions
Sote
Date Fxperiment Manager Siguature
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PANTHERS PCC PRE-TEST CHECK LIST
TESTS WITH ONE MODULE

Page | _of > _
rue Just pe B A -Steam Only (Airin PCC iubes) Test# 73+74
Phase # Description Note Status | ()per.
| | Y
k T nat
10 Venfy that the plant configuration 1s compiete and sunable Vent line x
{or the scope of test typeB | one module. PCC pool buffied | closed: I
(st k0P with lemporary Line connecting the 1" aur supply emporary | }
line with vaive FOS1 | line not ! |
| shown i ihe |
L P&ID I
| i
20 \eniy that all instrumentauon has been calibraied. instalied, | The PCC & ‘
[1lled. vented and 1 1n operation | instrumentat | l
on s l |
ncluded | ‘
Verity that the Data Acquisiiion Sysiems 15 1n operation and | |
L ihe conversion constants and formulas have been correctly { |
inseried in DAS | |
1 i |
40 venfy that the following valves are ciosed - . | |
1 \ {
£018. SEDO4. FO09. FO13, FO17. FO47, FO1S, SFO02. FOS!. ‘ ‘
FO17. FO36. FO3 1. FO32. FO30. FO28. FO29. FO3S. FO42. | t ‘;
Fnd| 00|, FOO2. FOO3. FOO4, FOS9. FOI 1, FCO. FO22. ; }
ESN1 FO ‘ | |
| | |
] venfv that the following vaives are open: | FOO7and | |
SPNO1. FN9. SFO0Y. FOOT7, FO2S, FO44 FOSR. FOIB. FO27. [FO2Sare | '
FO4S, FO33 parually |
open
veniv that the tollowng valves are set at 1 0 MPa. '
) F016, FNSO. FOR0
b || Venfy thal the following control sysiems are avaulable: |
LIC-Lony FIC- 1001, F1IC-2001 TC- 1001, LIC-Q00 |
LU Venfy that pumps CO01. COD4 and compressors D02,
0N are available
90 Veniy that the tanks A001. ADD2. ADOY are full - If pools | !
PangQuare | :
full. the
Lanks can he |
partally full |
100 Verify that the condensers are cooled | Fluviale” pumpisan |
Aperaion)
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PANTHERS PCC PRE-TEST CHECK LIST
TESTS WITH ONE MODULE
Page ) of 0
Tiwe Jog npe B1-Sleam Only (Airin PCC tubes) Test# 13+74
Sone

Phate Frperiment Manager Signature
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PANTHERS PCC TEST FROC EDURE
TESTS WITH ONE MODULE
Page | of 2
tite [ost npe B.L-Steam Only (AL IR PCC tubes) Testa 713+74
Phase Description Note Swmas | Oper.
Sguat.
10 Set LIC-Q001 level set pownt = 4 26 m. | normal ‘
| waler ievel | |
Set LIC-LOD! level set poing=1.75 m (level conirolled by L- | \ I
LOO2) ‘
S1an pump CO04 feed the poois and conuol level L-QO01 = | | i
20 426m ! '
Open vaive FO4 1 and fill the condensaie Lank up 10 level L | 1
0 LO02= 178 m The level s [
When the level L-L0002=1 T¢m s reached. ciose vaive | 2.3 m above ‘ |
£0d | and control the jevei L-L002 in automatic mode ; the CT iniet ’ i
e Open vaives: F002. F003, FOO4. FOS9. FOI 1 and purge the ! | |
PCC by steam_acting on vaives F037and FS07 | ' |
Start pump COO1 and begin (0 desupernedi the sieam ‘ X |
&0 ~pening vaives FO12. FOO6 - ‘
Measure and record all instrument signals including ; .
LU Lceieromelers l Acceleromet | !
| ers willbe | ;
| recorded for ’ i
LN minutes | |
| every 30 ‘
| minules
Open valves FOO!  FOOS and FOO6 to reach a sieam 1 . 1
™ Nowrate F- 1001 « F-3001>5 KG/S. controlling that | |
caperature T-4002 shall be less than |R0°C and pressure P- |
007 less than 790 kPa |
S1an compressors C002 and C003. open a littie vaive FOOR ']
80 nd wat il 10 have pressure P- 200152 SMPa |
Heat up the PCC pool water tll to reach the eguiibrium
90 mulk average temperaiure | sieady siate COMILIONS)
100 Operate vaives FOO1. FO0S. FO06 (f required adyust vaives
FTI26 and FDO7) 10 reach sieam tlow F- 1001 +F- 3001 =t see
(able N 11 for the required sieam (ow) controiling that the
emperature T<002 shail be less than 1%0°C i
‘ ]
110 Measure (he PCC inlet pressure P<4002 and adjust PCC inlet | (*) See wbie |

_onditions in order 10 have the required [oflowing i N.13

Londinions
E1001«F- 0012 Kg/s

T.4002=2*)°C (mimmum superheaing degree 6°C) and want |
10 reach sieady stade Condilions
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PANTHERS PCC TEST PROCEDURE
TESTS WITH ONE MODULE
Page o
rate Jesr npe B.1.-Steam Only (Aur in PCC Ldbes) Testo 73+74
Phase ¥ Description | Sote | States Oper.
{ H S. L
| i
120 Ompen parually valve FOS| and adjust valves FOS1 and FOO8 ] F-2002 has 1
(] 1o have an aur Nowrate F-200230 003 Kg/s | heen |
l cakulaed ai g
P=300MP |
| and 1= | 34°C 1
Ccase iesong when pressure P-3002 siops increasing of - i
130 pressure P-40023790KPs { |
e
Date ____ Expenmest Manager Signature




SIET Document ; Rev . Page
Cme Healon (nmovetivi AAREPPO | N 208 i
PANTHERS PCC PRE-TEST CHECK LIST
TESTS WITH ONE MODULE
Page | of 2
ruve [ess npe -B.2 Effect of Low DRensly Noncondensibles  Tess 75+78
[ Phase # [ rescription Note | Stans Oper.
r | S gt
10 Venfy that the plant conliguranon is compiete and suiable | Vent line f ;
foxr the scope of test type B 2. one module. PCC pool buffled | closed: ! |
‘ o5t loop with temporary Line connecung the | aur supply emporary l
line with vaive FOS] ! line not ! |
shown in the | i
P&ID ‘ |
1 1
2 \snfy that 2il instrumentaton has been calibrased. installed. | The PCC i 'l
filled. venizd and 1 in Operation insgrumentat l
100 18 | ’I
ncluded | ,
Veniv that the Data Acquisiion Sysiems is in operation and I |
M ihe conversion consiants and formulas have been correctly ’ ,
inseried in DAS * ! i
0 Venfy that the joliowing valves are closed i ‘ |
£niR SPO0O4 FOO9. FOI1, FO37, FIM7Y FO1S. SFO02. FOS1. | |
F017. FO36. FO3 1. FO32. FO30. FO28. FO29. FO3S. FO42. ’ : '
rodl FDOL. FDO2. FOO3. FOO4. FOS9. FOIL. FOSO, FO22. | 1 ‘
~€N3 ENla | | |
L) Ventv that the following valves are open ; FOO7 and
SEDO1. FN39, SFOO. FOOT7. FOZS. Fas FOS8. FOIR, FO27. ‘FOIS:IR | |
FO4$, FOR3 . paruaily |
_open
Veriy that the iollowing vaives are sei at | 0 MPx: 1
o) FN1& FNSO, FOA0
| {
0 Venfv that the following control sysiems are avalabie: | |
| LIC-LO01. FIC. 1001 FIC-2001. TIC- 1001 LIC-Q00]
[
| %0 Veniv that pumps CO01 CDO4 are avaibie
w \eniv that the tanks AOD1. AOO2. AUDT are tull | If poois
' Pand Qare |
full. the ‘
' tanks can be |
_ paruaily full
100 Veniy that the conaensers are cooied ( “Fluviaie” pump 15 1n |
Operanon | !
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PANTHERS PCC PRE-TEST CHECK LIST
TESTS WITH ONE MODULE
Puge 2 _of 1

rite [ npe -B.2 Effect o!'mimmm_r-l 715+78

Phase # | Description \ Note ’ Stntus ‘ Oper.
& - - S&
i i
110 Venfy that Hebum boite or air/Hebum (3.4 pant of ar and | | Hebum for |
 pant of Helium) botie has peen connected 10 vaive FOS1 tests 75,76

we |
wur/Melum |
| for wests 77. \

Veniv thal the Hetum or air/Helium bottie has been 1 [ .

120 nstalled on 3 suiable weighung machine | { i

Note

Date Fxpernment Masager Signsture
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PANTHERS PCC TEST PROCEDLRE
TESTS WITH ONE MODULE
Page | of 2
Tive [z npe-B.2 Effect of Low Densury Noncondenubles  Tes s 13+78
Phase # Descriptios e Satus | Oper. |
| ! | o |
|
10 Set LIC-QO01 level set pownt = 4 26 m | normal ! l
| water level 1
et LCI-LOO1 level set pont=i 79m (level congrolled by L- i :
LO0Y) } !
S1an pump CO04 eed the pools and conurol level L-Q001 = 1
20 16m | |
Open valve FO4 1 and fill the condensale tank up 10 levei L- | | 1
W LOO2 =1 7%m when the level L-LO02=1.75m 15 reached. | The level s | {
“lose valve FD41 and control the level L-L0O02 i automauc | 2.9 m above | |
mokke " the CT inlet | !
el *
0 Open valves' FOO2 FNO3. FNO4. FOSY. FO11 and purge the ! Al the l ‘
PCC by steam. acting on valves FO37 and FS07 i opening ol ; |
| valve FOO3 '
! steam stans
) ' 10 flow I
Sian pump COO1 and begin 10 desuperneat the sieam | | |
T opeming valves F012. FO06 | | !
Measure a3 record all instrument signais including t ‘ |
ol Kcelerometers Acceieromet | {
| crs will be .
| recorged for |
[ 10 minuies | |
' every 30 § {
_ minutes :

Open valves FOOL  FOOS ang FOO6 to reach 2 sieam

"0 flowrate F- 1001 « F-3001>5 kg/s, conwolling that
‘emperature T 4002 shall be less than 180°C and pressure P- % |
4002 less than 790 kPa ' |
Heat up ihe PCC poot waker till 1o reach the equilbnum | ,
hylk average lemperature (steady staie conditions)

Operate vatves FODL, FOOS. FOO6 (1f required adjust valves
FN2E and FDOY) 10 reach sieam flow F1001+F- 300 1=we
Lable N 14 for ihe requus * steam (low ) controliing that ihe ! '
emperature T-4002 sh* . be iess than |K0°C | |

100 \easure the PCC inlet pressure P-3002 and adyust PCC inlet | (*) See table |
_ondions in order 1o have the required (nllowing IN14

condiions ! |

i
FADD«F-3001=i%) Ky/'s |

|

1]
T 400220 °C (mmimum superheaiing degree 6'C)and wait | {
1o reach steady stae condiions ‘

110 Weight the hottie ihe weight is ng
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PANTHERS PCC TEST PROCEDURE
TESTS WITH ONE MODULE

2
rute Tost rope -B.2 Effect of Low Densuty Noncondensibles.  Tes # 715+78
Phase # Descripioes ‘ “ote | St tus i Oper.
‘ -1
Open valve FOS1. open botue valve and adjust the bokue
120 pressure reducing valve. S a chronomeier 10 measure the | The pressure
hiseding tume of the gas inio the sicam. The Helum mass reducing
Nowrste (test N 75, 76) should be about 00002 kg/s. | valve | ,
The aur/Helium mizture mass Nlowraie (test N.77. 78) should | posuon to ' |
he about 0.0008 Kg/s  obtaun the
| required gas
} Mowraie can ‘
- |
determined i
' hefore |
Lesung |
" When pressure P-002 siops increasing or reaches 790 kPa | i
130 close gas bottie. stop the chronometer and weight the bottle: 1

- 1he Ras iNJECLION LIMe 15..........8 ; |
- ihe bottle werght X . ... Kg | |
Stop the test ‘l |
140 | !
Nte
Date ___ Fxpenment Manager Mignature
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I INTRODLCTION

The tests in the PANTERS facibues are periormed by SIET under a regearch contract with ENEA. in the
amework of (he [ous-party Agreement (General Electnc. Ansaido. Enel and Enes) on the Desigr.
Oevelopment. Procurement. Fabncauon and Tesung of ICS and PCCS Components.Bemides PCC lests

he contractual Siel aivives include: the design and implementauon of the [(aclity
ormance. and all addiuonal services Enea

lests n complance with the Qualny

nerformance.
modificanons necessary (0 achieve the best condiuons for est peri

may request, including specific acuon necessary 10 periorm ihe
\ssurance Reguirements

This secuon summanzes the contents of the document “Quality Plan for
Area” (O0006-QQ). with parucular regard 10 aspects of interest for - or specific 0 PCC tesung in the
PANTHERS faclity

The purpose of the QA Plan 1s 10 define the aclions NECessary (O assure that the (esis are performed in
| mannet sch that high guality. non ambiguous dota 15 obtained. thal the data have been processed.
and published 1n compliance with fully qualified procedures. that all these sieps
nave heen checked using appropnale venficauon means, and that adequale records of these data are kept.
on salf Techmcal Service: QA Unuts) 15 extensively \llustrated in the above menuoned

the Work Orders in the Nuclear

reduced. interpreted.

Siets Organizali
Cyuality Plan. Enea's Organizauon is represenied by

‘he Test Program Manager (RPS). who coordinates all the techmical/adminisgrave acuvities

relating 1o the Test Program. and the official relanonships among the Organizanons involved:

ihe Responsible Tes: Engineer (RTE). appownied wilh the agreement of the Test Requesior (GE) as

‘he RPS's delegate with the assigned responsibiisty for making the reviews, approvals venficauons

ind decisions on lechnical matiers as designaied in Sections 36.37and 1% of GEs ICPCC

Test Reguiremenis Specificauon
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;. DESIGN RECORD FILE (DRF)

Wl intormanon  recerved by SIET or issued by SIET for exiernal distnbuuion are recorded and filed
n the DRF under the responsibility of the |C-PCC Project Manager (RPG in order 10 keep full traceabuity
| input daia

ORF 15 (ormed by files where documents. letters. (axes. ielexes, reponts, eic. are subdivided according ©
ne issaing Organzation and coliecied in a progressive and chronological order.

Deacumenwauon filed in the DRF cnables 10 reconspuct at any 1ime the development of project acuviues.
Aput data contained in the DRF and actually used. are taken (rom official documents. which are venfied
nd issued v SIET and then approved by ENEA's Test Program Manager (RPS) (or Responsible Test
£n neer -RTE-) and (1f required by the Work Order provisions) by other external Organzauons.

DOC. SIET 0006 - QQ- 92 QUALITY PLAN Sect. 4 in
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| PRE-TEST CONTROLS AND PROCEDURES

Helore the heginning Of 1eS1S. (he correciness of plant configuranon 1s v nfied by using a Check-List of
~reluminary controls Final control of correct plant preparation is perform d by the Eaperiments Manager.
nd confirmed by tis sigrung Lhe Check-List.

The signed Check-Lists are filed in DRF and in SIET File.

nOC. SIET 0006 - QQ - 92 QUALITY PLAN Sect. 7.0
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|C-PCC  PANTHERS
PRE-TEST QA CHECK LIST

TEST SERIES. i -

The personnel meet the requirements for any ol iney posivon They have been trained in the requarements

nd responsibbues of exn of them for the 1es1 program.

POSITION QUALIFICATION

DAN

uGQ

The tollowing procedures related (0 iest perlormance have been regularly issued and venfied:

~ “PROCEDURE | APPROVED | NOTAPPR. | DAN

UGQ_

>

Lo

—3-

e DAS (Data Acquisition Sysiem) has been verified as prescribed in Dot 00098-PP-9] Rev. 0. Part | and

| was lound in accordance with prescnplions.

YES NO
DAN LGQ
i Plant Log and SAD Log have heen regularly prepars.
YES NO
" DAN UGQ

DMe......oooocnee
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IC.PCC / PANTHERS
PRE-TEST QA CHECK LIST
TEST SERIES...ccoviminian
TEST TYPE
| The following systems of the faciliues used for the test have been checked. inforrmung all the
'nits involved.
VSTEMFACILITY | UNIT RESPONSIBLE | OK NOT OK

i

— ——4

DAN UvGQ
2 Test Bnefing has been performed.
YES NO
“DAN | UGQ
PRESENTS | QUALIFICATION
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i TESTING CONTROLS, PROC EDURES AND RECORDS

L. . jted helore, the Expenments Manager 13 responsibie for the quality of st performance and for the

Luality of resuits obuned in the tests.in order 10 assure such quality, each Test Procedure 1s completed
. 1 Check-List which s used 1o vendy the correct periormance of every single siep in the iesL

in ks phase. (e Expenments Manager has the authonity © inroduce some modificapons 10 the Test

ivecedures o he deems such modificalions necessary for ataiming the requured quality ievel of 1est results.

L uch modifications are reporied n an appropnaie Deviation Form (Doc. SIET 0006 QQ 92 QP Sect. 7.2).

Ahen the modificavons affect Tesi Procedures approved by ihe Test Requeswor. the Expenments

\tanager has the duty 10 obtan approval by the Responsible Test Engineer directly of via telex or fax.

Such modificauons are included in the applicabie Check-List, fled in the Test DRF.

Anv instrument replacements are recorded both in the Test DRF and in the Insgument List.
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: DATA REDUCTION AND ANALYSIS PROCEDURES

Tost results are reponed in documents called “Experimental Data Reporis™ contawning balances and
LONRIUENCE ANAIYSes. &S requured by the singie test procedures.

These documents are sent 10 the Test Requestors for approval and 0 a workung  Rroup including SIET.
ENEA ANSALDO and Test Reguesior. for review and analysis. The working group s co-ordinated by
£NEA 5 Expenimental Program Manager (RPS)

The procedures for data elaborauon and evaluanon are dealt with in specific documents.

Magnetic supports are archived in the Acquisiuon Data room as well. This Documentanon is kept by
SIET for a five vears penod maintaning also reading sysiem of Programs and magneuc supporns efficient
The onginals of all the techmcal Documents contaned in DRF and of Work Order documenis: (he
Jocuments produced tunng st aUVILES (Plant and Test Logs: completed Check-Lisis: trauning repons
\nd sudits. eic ), the magnetic suppons of dawa recordings. are archived in a dedicated room. in order 10
ssure thewr retneval (File Cards: and thewr protection agarst damage or loss and in order 1o preent the
wcess by unaythorized people

Doc - SIET 0006 QQ 92 QP Sect. Y and 4 3)
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n DESIGN VERIFICATION

ection reiates 10 the sieps which must be Laken in Oroer 10 assure that all aspects of est planning.
iesung procedures. 4 reducton and data analysis are apprognately venfied. and

This
ity constuclion

hal adequate records of this venfication process are kept

#.1 Document verification

Actually. the sieps concerming documents issue and venficanon procedures are dealt with in the
ntemal procedure " Document Control” (0002-QQ). par. § + 12 and SIET 0006 QQ 92 QP Sect. 4 .
Facibty verfication, mechamical and electncal sub-sysiems and controls. instrument installation, instrument

_ahibrauon are specified in appropnate PRE TEST CHECK - LISTS.
SIET 0006 QQ 92 QP Sect. 7.1)
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RAI Number: 950.24
Question:

Provide a description of PANTHERS that contains information to facilitate review of
the test plan and to develop a RELAPS input deck, including:

geometrical design data

valve characteristic data
mstrumentatuon and calibration data
control systemn data

test documentation

PRCON

GE Response:

a. Geometrical design data for the test facility will be contained in the document
“PANTHERS-PCC TEST FACILITY DESCRIPTION™ to be 1ssued November 15,
1993,

b. PANTHERS-PCC test facility valves are standard, “off-the-shelf” valves. The only
readily available characteristics are the valve size and type which are indicated on
the P&ID included in the Test Plan and Procedures. Since the tests are to be
performed at steady-state and the valves are not part of the PCC, the valve
characteristics do not impact the PCC performance.

¢. The instrumentation is described in the Test Plan and Procedures. The
calibration data for the PCC instrumentation will not be available until the
instruments have been calibrated which is expected to be in November 1993.

d. The PANTHERS-PCC test facility control system is shown on the P&ID drawing,
which is included in the Test Plan and Procedures.

e. GE believes that the available documentation on thePANTHERS-PCC tests have
been supplied either with this submiual or previously.




B e Sy = T Rl Ao oy TE g g e o P T Y L P B o T TRy g iy e s e e e M DR e e L . 4

RAI Number: 950.25
Question:

To facilitate the transfer of information on the PANTHERS facility, provide the
TRACG input deck, noding diagram, and input description.

GE Response:

TRACG is currently being used for PANTHERS-PCC pretest performance predictions
but the inputs have not been finalized and adjustments are still being made to the
model. The requested input deck, noding diagram and input discription are
expected to be available by the first week of January 1994
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RAI Number: 950.26

Question:

Provide the following documents:

a.

b,

Isolaton Condenser Svstem Piping and Instrumentation Diagram, Drawing
No. 107E5154.

Isolation Condenser System Design Specification, Document No. 25A5013.

Isolation Condenser System Interlock Block Diagram, Drawing No. 137C9292.

Isolation Condenser System Process Flow Diagram, Drawing No. 107E6073.

Passive Containment Cooling System Piping and Instrumentation Diagram,
Drawing No. 107E5160.

Passive Contammment Cooling Svstem Design Specification, Document No.
25A5020.

Passive Containment Cooling System Process Flow Diagram, Drawing No.
107E6072.

SBWR Composite Design Specification, Document No. 23A6723.
Containment Configuration Data Book, Document No. 25A5044.

IC H.X. Equipment Requirements Specification, Document No. SBW 5280
TNIXNO014000.

PCC Equipment Requirements Specification, Document No. SBW 5280
TNIXNO015000.

Passive Containment Cooling and Isolation Condenser Prototype Structural
Instrumentation, Document No. SBW 5280-TN1X-1115000.

31

T SER——

T ——

———



m.  1C Pool Compartment Arrangement, Drawing No. SBW5280DMNX1103.

Documents listed in this question were referenced in the following:

a "Confirmatory Tests of Full-Scale Condensers for the SBWR Isolation
Condenser System and the Passive Containment Cooling System.” 8. Bouwi, G.
Fitzsimmons, and P. Masoni, undated.

b. "PANTHERS Test Program,” Presentation 1o the ACRS by P. F. Billig, June 2,
1992.

C. “Isolation Condenser & Passive Containment Condenser Test Requirements,”
GE MPL Item #B32-3030/T15-3030, November 12, 1992,

d. "PCC Test Plan & Procedure,” SIET 00096 ED 91 Rev. A, undated.

e, "Technical Specification for PCC Instrumentation Installation,” SIET
001578T92 Rev. A, undated.

GE Response:
Documents a.-SSAR Fig. 21.5.4-1 sh 1-2, ¢.-21.7.4-5 sh 1-183, and €.-21.6.2-1 are included

in the SSAR, although the document numbers have been replaced by figure numbers
Copies of the remaining listed documents are enclosed.
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