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B.4.1.) Flow tests data acguis./elab.
B.4.2.) Leak tests data acguis./elab.
TESTS SEQUENCE

B.5.1.) Hydrotest

.2.) Proximity instrumentation calibration
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B.5.3.) Baseline leak tests (hard seat and disk seal)
B.5

.4.) Baseline low flow tests (lift pressure, stroke/speed

adjustements, flow s+tability with/without damper)
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Full flow tests (V.B., head # flow curve)

B.5.6.) Systematic controls (leak rate, lift force, proximity

probes functional tests)
B.5.7.) Grit ingestion test (silicon flour blow)

B.%5.8.) Reliability test (3000 strokes)
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- the shaking table of ANSALDO RICERCEE, Genova, for mechanical
vibrations application
- the steam chamber of BPD-DIFESA E ESPAZIO, Colleferrc (ROMA) for

D.B.A. simulation.

Therefore the present document 1s composed by several sections
relating to:
- General references (Section A), as:
* reference technical documents
* descriptions of the test item
* identification of the general gualification program, also
specifying operative competences

* general organization of individual test procedures

~ Detailed operative test procedures (Sections B#F), represented by
specific documents written by the individual cooperating firms on

a uniform structural format.
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A.2) TEST SAMPLE DESCRIPIION

The V.E. is a low pressure opening and gravity assisted closing
check valve, which vents the wet well to the dry well of the
SBWR. A general sketch of the V.B. prototype is shown in
Attachment A; its principal features are:
a cylindrical body, provided with four discharge nozzles
- a vertically guided sealing disk, equipped with the primary
elastomer soft seal
- a metallic hard seat, facing to the sealing disk and acting
as a secondary seal.
- a double acting damping device, optionally mounted in line

with the stem of the sealing disk.

Additional provisions of the V.B. shown in Attachment A are:

- a set of proximity sensors, to detect any displacement of
the sealing disk.

- a pallast weight, placed on the sealing disk to adjust the
operative lift pressure.

- a flanged stand-pipe, supporting the V.B. and simulating the
real air flow duct of the V.B. installation arrangement in
the SBWR building.

- outlet and inlet screens, acting as anti-missile devices in
the SBWR plant: they are assembled on the V.B. during the
flow tests of the gualification campaign to reproduce the

total head loss of the nominal V.B. system.

reference technical data for the V.B. are the following:
- materials:

* V.B. body : 316L stainless steel

* BSealing disk: 316L " =

* Hard seat: 400 series stainless steel
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A.3) GENERAL QUALIFICATION PROGRAM

Table 1 shows the detailed V.B. prototype general gualification

program in terms of:

- tests/activities identification

-~ tests/activities attribution to the individual cooperating
firm

- reference to the specific paragraphs of the general test

procedure.
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Tests

Activities

FIAT CIE1

Fertaining to

.
R

-~

B-P.D.

See paragraph

N©

10)

il

i4)

15)

16)

X7)

Resonance search
(Complete V.B.)

Fragility test
(with leakage
monitoring)

Seismic test
S.£.,E. time histories
application)

Sistematic conirols
(leak rate, lift
force, proximity
probes functional
tests

Design basic accident
simulation (complete
V.B., with leakage
monitoring)

Sistematic controls
{leak rate, liaft
force, proximity
probes functional
tests)

Grit ingestion test
(silicon flour blow)

Sistematic contrcols
(leak rate, lift
force, proximity
probes functional
tests).

E kNSALDf
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A.4) DOCUMENT ORGANIZATION

Operative procedures for the different kinds of tests #

activities of the V.B. prototype gualification program are

defined in the specific documents written by the cooperating

firms, attached to the present general procedure.

Each specific test procedure has the following structure:

~ a general introducticon on the operative background dealing
with the performance of the tests.

- a description of the test facilitv arrangement, fitted with

reference sketches.

- a description of the test instrumentation, explained by

means of a flow diagram.

- a description of the data acguisition and elaboration

system, helped by simplified block-diagrams.

- the identification of the test seguence, with followang

details explored for each test:

* test set~up preregquisites

* test performance operative procedures

* test data recording reguirements

* test standard records to be utilized

* test results acceptance criteria
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ATTACHMENTS :

B.1.) FIAT CIE1 TEST HALL PERSPECTIVE VIEW

B.2.) V.B. FLOW TESTS FACILITY INSTALLATION PLAN VIEW

B.3.) FLOW TESTS STAND LAYOUTS

8.4.) LEAK TESTS STATION LAYOUT

8.5.) TLOW TESTS STAND INSTRUMENTATION

6. LEAK TESTS STATION INSTRUMENTATION

NES) FLOW TESTS DATA ACQUIS.,/ELAB. DIAGRAM
+B:) HYDROTEST CERTIFICATE

8 PROXIMITY PROBES CALIBRATION CERTIFICATE
LEAK TEST CERTIFICATE

s 3 LOW FLOW TESTS CERTIFICATE

»32) FULL FLOW TESTS CERTIFICATE

«23) RELIABILITY TESTS SUMMARY CERTIFICATE
.14) EXPERTISE CERTIFICATE
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~ Lest data central acquisition and elaboration system

-~ instruments calibration laboratory

= the Primary Pumps Test Loop anti-noise structure, built for
P.W.R. R.C.P. testing

general lifting devices.

Assembling and disassembling operations on the V.B., prototype will be
performed by CIEI specialists coming from the nuclear components
assembling hall, who wusually act in collaboration with test hall

personnel .
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The by pass includes:

* a flow requiating shutter type valve

* a fixed flow calibration gate, set to obtain a low
static pressure under the V.B. disk while the fan
discharges its full flow through the by-pass, across

the fully open shutter valve.

A flow veins staightener, to increase flow measurements

precision

A pipe connection with section varying from rectangular

to circular shape

A horizontal duct made of circular thin walled pipe of

1m (3.2 Feet) diameter, 2.5 x 10"°m (0,1 inch)

thickness, 15 mm (48 feet) length, reguired for

standard flow measurements

A bend and a vertical pipe segment of the same

dimensions

A V.B. "stand pipe" mock-up 0,6 m (24 inches)

diameter, 0,660 m (26 inches) length showing

* at the top end, a 150 LB ANSI B1l6.5 SCH.20 flange
supporting the V.B. prototype

* at the bottom end, a sructural flange carrying the

inlet screen and bolted to the vertical pipe segment

A V.B. supporting structure, partially made of welded
beams and showing a detachable section to facilitate
disassembling.

The structure rests on the frame of the antincise cage
and on the massive pump casing utilized during the
P.W.R. R.C.P. tests.

A anti-noise structure, made of sound absorbing panels
and equipped with doors, operative floors and an

openable roof allowing items handling operations.
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5.2.2) Leak Tests Station

Attachment B.4 shows this multi-purpose station,

identified by means of its prevailing function. The

staticn really acts as:

- a generic V.B. prototype support for any service
operation

- @ V.B. support and pressurized water supply during
hydrotest

= a handy V.B. support during proximity instrumentation
~alibration

= a fully equipped station for V.B. systematic leak

tests .,

Main features of the leuk tests station are:

- the V.B. supporting seat, taylored for easy assembling
and disassembling of the test item

- the demineralized water supply systen, equipped with a
tank, a pneumatic charging pump, isolating valves and a
pressure measurement section

~ the nitrogen supply system, equipped with a pressure
reducer, a safety valve, isolating valves and a
pressure measurement section, and connected to the test
hall general nitrogen supply system (racks of nitrogen
bottles with a seguence of pressure reducers)

- the leak conveyer cover, to be assembled toc the V.B.
bottom in order to detect primary seal leaks by means
of a small diameter tube submerged in water (see.
ANSI/FCI 70-2-1991, note to table 2, pag. 7).

Complementary features of the leak tests station are:
-~ the atmospheric pressure high precision monitoring
system available in the instruments calibration

laboratory of the test hall
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che ambient temperature monitoring devices available
for generic test hall services

the 4 leak tight test flanges supplied with the V.B.
for discharge nozzles closure during leak tests,

equipped with a fast joint for water and nitrogen

supply.
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B.3.) TEST INSTRUMENTATION

B.3.1)

Flow Tests Stand Instrumentation

A schematic instrumented flow diagram of the flow tests

stand is shown in Attachment B.5.

Following instrumentation is foreseen:

Air flow measurement and recording; techn. data:

* Flow sensor:
type multiple "Pitot" tube
flow range: 0480.000 m®/hr (042.84.10%ft"/hr)
operative temperature: ambient
air speed : 29 m/sec .. (95 feet/sec)
precicsion: 1% of instant flow, over the full

flow range

* Differential pressure transducer and sguare root
operator:
power supply : 24 VDC
output signal: 4%20 mA (proportional to the
flow)

precision: %+ 0.5% full scale

* Digital indicator:
. led type
. 4 digits
power supply: 220V - 50 hz

precision : t 0.25% full scale

V.B. differential pressure measurement and recording
techn. data:
* PRelative pressure transducer:

pressure range: 01000 mmH,0 (0%40 imches of

water)
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- v B, disk displacements measurement and recording
{instrumentation and electronics supplied by G.E.);
techn. data:

* Proximity sensors:
n® 4 "Kaman" KD1950 extreme environment probes

n® | "Kaman" KD197% " " o -

* BSBiznals amplifier
n® S "Kaman" KDM-8200 electronics modules

output signal: 032V

* Tower supply:
n® 1 3V/42HP half-rack enclosure, 220 V -

50%60 hz

Attachment B.5 indicates ailso power supply and control
devices for the motors of the primary and auxiliary

fans of the flow tests stand.
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B.4.) TESTS DATA ACQUISITION AND ELABORATION SYSTEMS

B.4.1) Flow Test Data Acquis./Elab.
The complete flow tests data travel is simplified in
Artachment B.7.

The indicated staticns have following functions:

= FLOW TESTS STAND 5 esperimental data production

= ANALOGIC AND DIGITAL

TRANSDUCERS : data monitoring and transmission
- DATA ACQUISITION SYSTEM : . data reception
(D.A.S.) . data engineering identif.

data arrangement

. data packaging

= DATA ELABORATION SYSTEM t . dialogue with D.A.S.
(D.E.S.) . data mathematical elaboration
("DIGITAL* PDP11-34 double . data recording ("DIGITAL"
unit elaborator) standard disks)

. data supply organization

= DATA SUPPLY SYSTEM £ . dialogue with D.E.S.

data final presentation:

# monitors

¥ printers

$ plotter

$ p.c. floppy disks (34" &)

3
:
;
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P2 = final relative pressure in Volume V (Pa)
T2 = final ambient temperature (°K)

Patm, = final atmospheric pressure (Pa)

Being morecver by convention:

Patm, = ‘"standard" atmospheric pressure (Pa)

TO = "standard" ambient temperature (°K)

a "mean leak rate" Qm in the time interval tl + t2, expressed in

(st.cc/sec), is given by:

v To TO
om = x | (Pl+4Patm;) === =~ (P2+ Patm,) —— ]
(t2-tl) Patm, Tl T2

The overmenticned mean value of tne leak rate is finally put in
correlation with the mean value of the pressurization of volume V,

pm = % (pl+ p2).
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B.5:1:3:)

e)

Open feed water valve and reduce V.B.
internal pressure to 357 KPa (51 psi) Dby
means of the discharge valve. Close feed
water valve.

Maintain this pressure during examination
for leakage of the V.B. structure. If
necessary restore pressure with the

charging pump.

Direct away from the surface of the V.B.
any leakage from temporary :eals utilized
for the test, to avoid masking leaks from

other joints.

Open feed water valve and depressurize the

V.B. by means of the discharge valve. Open
the venting plug on the bonnet and unscrew
the damper cover. Open the drain valve and
one of the bottom cable penetration plugs
and empty the V.B. Close all isclation
valves and disconnent the V.B. from the

water supply system.

Data recording

a)

b)

During the top pressurization phase record
top pressure

pressurization time

During the leakage examination phase record
reduced pressure
pressurization time
any leakage from welded joints,
connections, regions of high stress,

thickness transition sections.
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B.5.2) Proximity Instrumentation Calibration

B.5.2.19 Pre-requisites

a) Proximity probes installed on the V.B.
prototype, equipped with nominal cable
penetrations, and connected to their
electronics modules by prototypical cable
lengths.

h) V.B. protot'pe placed on the supporting
seat of the leak tests station.

c) Test flanges and discharge screens absent
(free discharge nozzles)

d) V.B. bonnet unscrewed and equipped for
fregquent handling.

e) V.B. disk stem equipped for fregquent
liftings and lowerings

£) V.B. disk nominal primary seal absent

g) Calibrated shims and feeler gauges
available.

h) Probes electronics power supply available

i) Disk and seating ring mating surfaces

cleanness controlled.

B.5.2.2.) Operative procedure

B.5.2.2.1) Systea accuracy/repeatability

demonstration

a'! Verify probes behaviour at varying
disk+seat distances placing sets of
calibrated shims (3 shims each time
at 120°) wunder the disk of 0.76,
1.018, 2.036, 2.54, 3.8.107°m
(30,40,80,100,150 mils) thickness
and back. Gap tolerances shall be %
2.5.107%m (%0.1 mils): feeler

gauges will be used Letween the
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.} &tandard records

Tests data will be recorded on standard module

shown in Attachment B.S.

) Acceptance criteria

B.5.2.5.1) System accuracy/repeatability
demonstration
Proximity probes readings shall match
the actual gaps indicated at point
B.5.2.2.1 within ¢ 7.5.10 "m (%3 mils)
B.5.2.5.2) Particle test
At least two of the proximity probes
shall indicate values greater the:
0.76.10"7m (30 mils) for 1.52.10"%*nm
({60 mils) feeler insertion, reguired
at point B.5.2.2.2., and greater than
1.018.10""m (40 mils) for 2.036.10 °m

(80 mils) feeler insertion.

Paragraph B.5.2. meets the reguirements of ref. G.E. Spec. 25A539%

Rev., 0 and

the

first calibration shall be carried ocut at FIAT

premises by G.E. technical responsable personnel with FIAT CIET

assistance and training.
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d) Let the V.B. body depressurize
zompletely.

e) nNisconnect the V.B. from the
nitrogen supply system,
depressurize the nitrogen feed
line and close all isclating

valves.

B.5.3.1.3) Data recording

Record during each test sequence:

A1 The initial stable pressurization
of the V.B.

b) 1Initial ambient temperature and
atmospheric pressure

c) Time at the five depressurization
steps.

d) Final ambient temperature and

atmospheric pressure.

B.5.3.1.4) Standard records

Test data will be recorded on standard

module shown in Attachment B 10-1.

The module structure foresees for each

test seguence:
mean leak rate calculation at each
depressurization step

- correlation of the mean leak rate
to the mean value of V.B. body
pressurization at each step.

- hard seat leak mean eguivalent
area (A/V/K) calculation at each

depressurization step.
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B.

5.3.2) Disk seal base line leak test

B.5.3.2.1) Pre-requisites

a)

b)

d)

e)

Jg)

Proximity instrumentation
nominally instailed on the V.B.
prototype.

V.B. disk nominal primary seal
installed

Leak tight test flanges assembled
on the discharge nozzles.

Seal leak conveyer cover
installed, with bubble monitoring
tube placed in a transparent water
container.

V.B. placed on the supporting seat
of the leak tests station,
connected to the nitrogen supply
line.

Test hall general nitrogen supply
system available.

All nitrogen isolation valves

closed.

B.5.2.2.2) Operative procedure

a)

Open nitrogen feed valves and
pressurize V.B. body up to 245 KPa
(35 psi) acting on the pressure
reducer .

Close the nitrogen feed valve and
wait for stabilization of possible
leak from the primary seal,
conveyed by the ccocllecting cover
to the water contaziner (pressure
under the collecting cover must

grow over the water head f the
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B.5.3.2.%) Acceptance criteria

V.B. leakage across the disk seal must
be less than 10" “cc/sec = 1 bubble /

25 min.
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i) 200 daN (450 1lb) dynamometer
available. (better than 5%

k)

precision}
main and auxiliary fans power

supply aveailable.

B.5.4.1.2) Operative procedure

a)

b)

c)

Lif* three times the V.B. sealing
disk by means of service lifting
devices, to identify a "baseline
Jift force" on the dynamometer.
Install the damper cover on the
V.B. bonnet.

Start-up the main fan and, slowly,
partially open the suction
regulating valve: the fan flow is
totally diverted tc the by-pass,
and the pressure under the V.D.
sealing disk 1s lower than the
expected lift pressure, owing to a
previcus adeguate calibration of
the by-pass flow calibration gate.
Control instrumentation readings
and recordings.

Slowly close the by-pass flow
regulating shutter valve, in order
to increase the pressure under the
V.B. sealing disk, until the disk
1ift pressure is reached and disk
displacements are noticed. Go on
closing the by-pass shutter valve
until the V.B. is completely open,

then slowly re-open the shutter
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B.5.4.1.3) Data recording

Following data must be recorded during

the test:

al

h)

e)

1)

V.B. sealing disk assembly
"baseline" lift force

rime history of the differential
pressure ACross the disk:
particular attention must be paid
to the identification of the disk
"lift pressure” and of the V.B.
closing pressure. Adijustements may
be made by ballast weight

calibrations.

} time histories of the disk

displacements indicated by the §
proximity probes: particularly
important i3 the behaviour of the
signals in the “"opening start® and
"closing end"” periods. Instability
phenomena ought tc be detected by
means of signals oscillations.

time history of the vertical
acceleration of the disk, in order
to ceonfirm and possibly amplify
detection capabilities of above -~
mentioned instability phenomena.
time history of the air flow
behaviour during V.B. opening and
closing phases.

V.B. opening and clousing strokes
Time lenghts, derived from
proximity probes signals time

higstories
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NOTE:

If point b) and c) criteria are not
fulfilled tests of paragraph B.5.4.2
must necessarily pe performed

I1f point b) and ¢} criteria are
fulfilled G.E. and FIAT CIEI might
agree either to stop V.B. LOW FLOW
TES.3 at paragraph B8.5.4.1, or tc go
on to paragraph B.5.4.2 tests to
explcre V. B performances

implementation capabilities.
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s B

4.

3} Tests with anti chattering disk and with

damper

BaSa8.8.1)

B.5.4.3.2)

8.5.4,3.3)

B.5.4.3.4)

B.£.4.3.5%)

Pre-requisites

As per B.5.4.1.1 with the exception of
the antichattering device and the
damper nominally assembled on the V.B.

sealing disk.

Cperative procedure

As per B.4,5.1.2.

Data reccrding

hAs per B.5.4.1.3. V.B. sealing disk
"lift pressure” may be adjusted by
ballast weight calibration. The disk
benaviour in the "opening start* and
"closing end" periods may be corrected
by means of antichattering disk
calibratic.s. V.B. opening and closing
times may be modified acting
parametrically on the damping

coefficient trigger.

Standard records

/s per B.5.4.1.4

Acceptance criteria

As per B.5.4.1.5.
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)

£)

Glowly close the by-pass flow regulating
shutter valve, in order to increase the
pressure under the V.E. sealing disk, until
the disk lift pressure is reached and disk
displacements are noticed. Go on closing
the by-pass shutter valve until the V.B. is
completely operni, and then go on closing the
shutter valve to increase flow across the

V.B.

Stabilize flow with increasing differential
pressure at 400, 450, 500, 550, €00, 650,
700 mm H,0 steps (0.57, 0.64, 0.71, 0.79,
0.86, 0.93, 1l psid): when necessary
(by~-pass shutter valve completely closed)
open the fan suction regulating valve to

increase flow across the V.B.

Partially close fan suction regulating
valve and then re-open by-pass shutter
valve to decrease flow across the V.B.,
and stabilize flow with decreasing
differential pressure at same steps as

point ¢).

Repeat twice operations of points ¢) and d)
Slowly go on reopening the shutter wvalve
until the V.B. closes, then fully reopen

the shutter.

fhut dov- the main fan, and close its

suction regulating valve. Stop recording.
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B.5.6) Systematic controls (Leak rate, lift force, proximity
probes functional tests))

B.5.6.1) Disk seal systematic leak test

B.2.6.1.1) i"" step bubble test

B.5.6.1.1.1) Pre-requisites

a) V.B. prototype nominally assembled,
with the exception of the sutlet
screens replaced by the leak tight test
flanges on the discharge nozzles.

b) Seal leak conveyer cover installed,
with bubble monitoring tube placed in a
transparent water container.

¢) V.B. placed on the supporting seat
of the leak tests station, connected to
the nitrogen supply line.

d) Test hall general nitrogen supply
system available

e) All anitrogen isoclation valves closed.

B.5.6.1.1.2) Operative procedure

2) Open nitrogen feed valves and
pressurize V.B. body up to 20.5 KPa
(3psi) acting on the pressure reducer.

b) Close the nitrogen feed valve and wait
for stabilization of possible leak from
the primary seal, conveyed by the
collecting cover to the water container
{pressure under the collecting cover
must grow over the water head of the
monitoring tube immersion to produce

bubbles ).
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P.5.8.1.1:3)

Suggested stabilization time: some
secornds,

¢ Count bubbles rising from the
monitoring tube diring a minimum

period of 1 minute.

1f bubbles count is wunreliable (too
many bubbles per second) open nitrogen
feed valve, depressurize V.B. body and
set-up paragraph B.5:6.1.2 test

performance

d) Open nitrogen feed valve and
depressurize V.B. body . Close
nitrogen feed valve.

e) Repeat twice operations from a) to
d)

f) Repeat operations from a) to e) at
41, 69 and 103 KPa (6,10,15 psi) of
V.B. body pressurization.

g) Depressurize nitrogen feed line and

close all isclation valves.

Data recording

Record for each test sequence:

a) V.B. body pressurization level
b) leak stabilization wait time
~) bubbles counting period

d} N° of bubbles counted
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B.5.6.1.1.4)

P.5.6.3:31.0)

B.5.8:5.35 2™
B.5.6.1.2.1)

B.5.6.1.2.2)

Standards records

Tests data will be recorded on standard
module shown in Attachment B.10-2.

The module indicates also the
transformation of the "bubbles count
rate" into a standard "“leak rate" in
accord with ANSI/FCI 70-2-1991, note to
Tabc. 2 (1 bubble = 0,15 CC).

Acceptance criteria

Leak rate shall not exceed values
provided in Attachment B.10-4 at test

pressure.

Failure of elastomers doesn't

constitute V.B. failure. The time and
manner of failure will be the basis for
conservatively defined replacement

intervals.

step Pressure Loss test

Pre~requisites

As per B.5.6.1.1.1 with the exception
of the absence of the seal leak

conveyer cover.

Operative procedure

a) open nitrogen feed valves and
pressurize V.B. body up to 20.5 KPa
(3 psi) acting on the pressure
reducer

b) =lcese nitrogen feed valve and wait
for 10 minutes to  allow V.8

internal pre « decrease
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B.5.5.1:,2.5)

Resulting mean leak rates for each
V.B. pressurization level are obtained
by averaging over single pressure loss

tests.

Acceptance criteria

Leak rate shall not exceed values
provided in Attachment B.10-4 at test

pressure.

Failure of elastomers doesn't

constitute V.B. failure. The time and
manner of failure will be the basis for
conservatively defined replacement

intervals.
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R.5.6.3.

B.5.6.3.

B.5.6.3.:

P.5:6.3.

B.5.6.3.

Proximity prches calibration systematic

controls

Pre-requisites

1)

3)

4)

a)

b)

d)

e)

f)

V.B. prototype nominally assembled, and
placed un the supporting seat of the
leak tests station

proximity probes connected to power
supply, amplification and recording
systems

V.B discharge nozzles free from flanges
or screens

V.B. bonnet unscrewed and equipped for
frequent handling

V.B. disk stem equipped for frequent
liftings and lowerings

calibrated shims and feeler gauges
available

probes electronics power supply

available

Operative procedure

As per B.5.2.2.1

Data recording -

As per B.5.2.3.1

Standard records

As per Bt£.2.4

Acceptance criteria

As per B.5.2.5.1
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b) Slowly close the by-pass flow regulating shutter
valve to increase the pressure under the V.B.
disk, until the lift pressure is reached and disk
displacements are noticed. Go on closing the
shutter valve until the V.,B. is completely open.
Completely close the shutter valve.

m) Slowly empty the silicon flour container in the
2ir flow at the main fan suction, to blow it
trough the V.B.. Maintain flow for at least 1
minute.

d) Re-open the by pass shutter valve to reduce flow
across the V.B. and then to close it. Fully open
the shutter valve.

e) Shut-down the main fan, and close its suction
regulating valve. Stop recording.

B.5.7.3) Data recording

Record proximity probes signals during test

operations, and possible annotations on their

behaviour.
B.5.7.4) Standard records

Test data will be recorded on or attached ¢to

standard module shown in Attachment B.11-2.
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7.5) Acceptance criteria

€ilicon flour composition in

MIL~-STD-810 £ (July 198S), method

I-3.2.4 (1) (b),

Silicon flour captured by the oil
surfaces of the V.B. must not
subsequent tests ("RELIABILITY
SENSITIVITY TEST")}

accordance

film on the

with

section

inside

before

"SEAT
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B.5.8) Reliability test

B.5.8.1)

8.5.8.2)

(3000 strokes)

Pre-requisites

a)

c)

d)

£)

h)
i)

3)

V.B. prototype nominally assembled (same
configuration as per "Full Flow tests”
paragraph B.5.5).

V.B. insgide surfaces contaminated by
silicon flour blown through the V.B. during
"Grit Ingestion test", paragraph B.5.7.
Proximity instrumentation connected to
power supply and amplification electronics.
V.B. prototype installed on the supporting
structure of the flow tets stand.

Main V.B. reeding fan in line on the flow
tests stand.

Flow tests stand nominally equipped with
pressure, temperature and flow transducers.
V.B. prototype and flow tests stand
instrumentation connected to data
acquisition and elaboration systems.

Main fan suction regulating valve closed.
By-pass flow regqulating valve fully open.

Main fan power supply available.

Operative procedure

a)

Start-up the main fan and, slowly,

partially open the suction regulating
valve: the fan flow is totally diverted to
the by-pass and the pressure under the V.B.
disk is lower than the lift pressure owing
to the by-pass calibration gate. Control

instrumentation readings and recordings.
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d) Reference air temperature and atmospheric
pressure during the test.
B.5.8.4) Standard records
Test data will be summarized on or attached to
standard module shown in Attachment B.13
Sample records nf ¥.B. *life pressure”,
"opening time", "stabilized differential
gressure", “"stabilized flow", "closing time"
are foreseen every 100 strokes.
B.5.8.5) Acceptance criteria

No failure in V.B. lift on demand over 3000

operations.
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b) Connect the V.B. to the nitrogen supply
system, open nitrogen feed valves and
pressurize V.B. body up to 20,5 KPa (3psi)

acting on the pressure reducer.

¢) Close nitrogen feed valve and wait for 10
minutes to allow V.B. internal pressure

decrease.

1f the depressurization rate is too high to
allow a wait time of 10 minutes, stop the wait
time when one half of initial pressurization

is reached.

d) Open nitrogen feed valve and depressurize
V.B. body.

Close nitrogen feed valve.

e) Repeat twice operations from b) te d).

f) Repeat operations from b) to e) at 41, 69,
and 103 KPa (6,10,15 psi) of V.B. body

pressurization.

g) Disconnect the V.B. from the nitrogan
supply system, disassemble leak tight test

flanges and damper cover.
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Regulting mean leak rates for each

TR

pressurization level are obtained by averaging

over single pressure loss tests.

B.5.9.5) Acceptance Criteria

Leak ratee will be compared tc values provided in

Ertachment B.1l0-4. at test pressure:

Results are for G.E. information only, out

V.B. prototype qualification test campaign.

of the
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B.5.10.3) Data recording

al

b)

Take annotations (and if necessary pictures)

of V.B. items surface sonditions, with

particular attention for:

- Disk soft seal

- Hard seat

= Disk stem

~ Disk stem bearings

- Proximity pobes

- Proximity probes connectors, cables and
penetrations

- Inlet and oulet screens

Important features are:

- Structural deformations

- Wear marks

- Local grit accumulation

- Possible oxidation traces

- Initial corrosion indications

Make dimensional checks (and if necessary
surface roughness checks) on:

- Disk

~ Disk stem

-~ Lower and upper bearings

- Hard seat

- Disk soft seal
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152.4 mm (6”) . ,»"(::j

~— -
&
H
| o)
! .
©)
4 | UPPER DRUM 24 SCH. 20 R
2 | 24" ANSI - 150 SERIES FLANGE
3 | INTERMEDIATE ASSEMBLING FLANGE T
4 | FLOW TESTS STAND ASSEMBLING FLANGE
| 5 | INLET SCREEN AND PIPING _ASSEMBLING FLANGE
6 .| LOWER DRUM 24" SCH. 20 s
NOTE :

(%)

FITTING EITHER WITH FIAT CIE| FLOW TESTS SIAND,

OR WITH ANSALDO RICERCHE SHAKING TABLE

DIS N°

2136331 - REV. 0 - 01/02/1994
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10.

it.

12.

13.

14.

LEGENDA

. DEMINERALIZED WATER CHARGING

PUMP

. CHARGING PUMP I1SOLATION VALVE
. DISCHARGE VALVE

. DEMINERALIZED WATER FEED VALVE
. V.B. ISCLATION VALVE

. HYDROTEST PRESSURE MEASUREMENT
. WATER LINE CONNECTION

. V.B. SUPPORTING SEAT

. LEAK TIGHT TEST FLANGE

NI1TROGEN BOTTLE

PRESSURE REDUCER

PRESSURE REDUCER

DISCHARGE VALVE

V.B. ISOLATION VALVE

18 SAFCIY VALIVF
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V.B. SEALING DISK

LEAK CONVEYER COVER

\,

\\

\\
b8
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BUBBLES COUNTING DEVICE ED45533
Page 54
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380V. SOHZ
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PO 3

PO 3 B = MAIN FAN POWER SUPPLY
PO 3 . AUXILIARY FAN POWER SUPPLY
HIS 3B = MAIN FAN START + STOP
HIS 3 = AUXILIARY FAN START + STOP
F 11 - FLOW MEASUREMENT CHAIN

E oty



ED45833 ED 45834

Page 85 Page 67
ATTACHMENT B.5.

S

>

AEC V.B. PROTOTYPE QUALIFICATION TESTS

220V v FLOW TESTS STAND INSTRUMENTATION
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BREAKER

PRESSURE MEASUREMENT CHAIN

= TEMPERATURE MCASUREMENT CHAIN

15 = ACCELERATION MEASUREMENT CHAIN

SENS 16/1+5 = DISK DISPLACEENTS MEASUREMENTS
DA /B8, DATA ACQUISIT ON/CLABORATION SYSTEM
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DATA ACQUISITION SYSTEM (D.A.S.)

DATA RECEPTION
DATA ENGINEERING IDENTIFICATION

DATA ARRANGEMENT

i

DATA PACKAGING

ANALOGIC AND

DIGITAL TRANSDUCERS

TEST FACILITY
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ED45833
Page 87

V.B. PROTOTYPE QUALIFICATION TESTS
FLOW TESTS DATA ACQUIS./ELAB. L1AGRAM

ED 45834
ATTACHMENT B.7. Page 69

DATA ELABORATION SYSTEM (D.E.S.)

DIALOGUE WITH D.A.S.

DATA MATHEMATICAL ELABORATION
DATA RECORDING

DATA SUPPLY ORGANIZATION

MONITORS

PRINTERS -

PLOTTER f’ !
{

|
|
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|
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Mog CiE1 8022 - Tip GABO

FAT - COMPONENTI E ATTACHMENT B.8. FD4s834
IMPIANTI PER L'ENERGIA E
L'INDUSTRIA Sp A V.B. PROTOTYPE QUALIFICATION TESTS
CIFl HYDROTEST CERTIFICATE Page 70
TESTING FIRM: ... ..ciovvnnoscan CERTIFICATE N°: o o Al
DATEL oo s apmannn PR IAN T .
TEST FACILITY: LEAK TESTS STATION
ED4%5833
Page 88
TEST PROCEDURE: DOC. N° ED45834, REV. ......
TEST MEDIUM: DEMINERALIZED WATER
TOP PRESSURIZATION FHASE DATA:
Nominal top pressure Peal top pressure Pressurization time
472 KPa cseses RPE- = issesesees min
(67.5 psi) P psi)

LEAKAGE EXAMINATION PHASE DATA:

Nominal pressure Real pressure Pressurization time
387 KPa = seienws KPR @ iisaaspewns min
(51 psi) P psi)
ANNOTATIONS:  ....covevincannnncns o bk f T .
TEST REBULT! oo vasanosnosnananas
TEST CONDUCTORS  ..... CsFEE N G.E REPRESENTATIVE: .....cv0000040




Mod. CIE! 2022 - Tip. GABO

FIAT - COMPONENTI E

ATTACHMENT B.9.

IMPIANT! PER L'ENERGIA E ED45834
L'INDUSTRIA S.p.A V.B. PROTOTYPE QUALIFICATION TESTS
3 PROXIMITY PROBES CALIBRATION CERTIFICATE Page 71
- TERTING PIRN: -~ connsasanaaiass CERTIVICATE No% .scdsipenis x
DATES cisionsnmaik b Bahd Shaie e
- TEST FACILITY: LEAK TESTS STATION PAGE: 1/2
- TEST PROCEDURE: DOC. N° ED45834, REV. ...... SDAERS3
Page 89
o TEST BASELINE SYSTEMATIC
- PRECEDING OPERATIONS ON THE V.B.: ........4. GRS R FEad G W U
- PROBES IDENTIFICATION:
Lower Probes Upper Probe

ANTIROTATION O

= ¢
\

4

10

—

O 0 —

- ACCURACY /REPEATABILITY TESTS DATA:

PROBE N°

PROBE READINGS

TEST N°

SHIMS
THICKNESS
0.76 mm
(30 mils)

1.0:8 mm
(40 mils)

2.036 mm
(80 mils)

2.54 mm
(100 mils)

3.8 mm
(150 mils)




Mod CIE! 8022 - Tip GABO

FIAT - COMPONENTI E ATTACHMENT B.9. SAas
IMPIANT) PER L'ENERGIA E EDAE34
L'INDUSTRIA Sp A V.B. PROTOTYPE QUALIFICATION TESTS
CiEl PROXIMITY PROBES CALIBRATION CERTIFICATE Page 72
SERTIFICATE W: s aisis.iwnsa
PATE: .. ii:s k6 ek a3
PAGE: i
-  PARTICLE TEST DATA: ED45833
Page 90
PROBE READINGS
PROBE N° !
FEELER i | 2 3 4 5
CAUCE
1.52 mm
160 mils)
2.036 mm .
(BD milg)
- ANNOTATIONS:
ACLUFACY /NPt EBLLATY THBCEY .irecctcbontonsxavbasdsedesmbsidsss
PRECLETR TBEE oo no s 56 7 o mlefs b 1 B 5 Tl B R g ¥ S 8 R, T P S

.............

” TEET MBBULTE oo v araste 55 aaiii ap ol d i dod & & b o
- TEST COMDUCTOR: ....... 2 i 8 ek Aowod i @

.............




Mod CIfl 9022 - Tip GABOD

FIAT - COMPONENT! £ ATTACHMENT B.10-1

IMPIANTI PER L'ENERGIA E ED45834
LIK™USTRIA S p A V.B. PROTOTYPE QUALIFICATION TESTS
CIEl LEAK TEST CERTIFICATE Page 73
HARDSEAT BASELINE LEAK TEST
- TESTING FIRM: c..civivcnnsnnon CERTIFICATE N%: L.oudssmanann
PATEA savipwssomba 2.3 w8 cuoe
PAGE: 1/%
- TEST FACILITY: LEAK TESTS STATION
EDa%833
Page 91
- TEST PROCEDURE: DOC. N° ED45834, REV. ......:..
- TEST MEDIUM: NITROGEN
- V.B. BODY DEPRESSURIZATION TESTS DATA:
Initial ambient temperature: ........ BC Rizivvas “F)
Initial atmospheric pressure: ...... EPE d:iasus psi)
Depressurization history:
V.B. BODY TIME
PRESSURE
- - na il Tear
100 KPa 1 Tes 2 Test 3
(14 psi) 0.00 sec 0.00 sec 0.00 sec
S0 KPa
(12.6 psi)
80 KPa
{11.2 psi)
70 KPa
(9.8 psi)
60 KPa
(8.4 psi)
50 KPa
(7 psi)
Final Ambient Temperature: ....... L £ e v ¥id ")
final Atmospheric Pressure: ....... P8 {cssseas psi)




Mod. CIE! 8022 - Tip GABD

FIAT - COMPONENT! E ATTACHMENT B.10~-1 58
IMPIANT| PER L'ENERGIA E : ! KD43834
L'INDUSTRIA S.p A /.B. PROTOTYPE QUALIFICATION TESTS
CIEl LEAK TEST CERTIFICATE Page 74
HARDSEAT BASELINE LEAK TEST
= MEAN LEAK RATES CALCULATION:.. CERTIFICATE N°: ..,.:a sesene
{ SEE NOTE i ) DATE: . vsusiase anessissimee ‘s
PAGE: 2/5
ED45833
Fage 92
V.B. BODY MEAN LEAK RATES st.m”/sec (st.ft’/sec)
PRESSURE
100+ 90 KPa 90#80 KPa 380#70 KPa| 70+60 KPa 60450 KPa
14%12.6psi [12.6%11.2psi|l11.249.8Bpsi|[9.848.4psi 437 psi
lst TEST
(ssssrana ) §esnnenn ) Lovoseos ) €onanion «v) (ensoosse )
2nd TEST
ladispeissa b dincarrne ) wsesrsan ) (esonnpen ) i S
3rd TEST
K des ¥ > evg s ) o senecn) { (woomsis ; Cesanwmwan ) {sisssnes )

m~ HARD SEAT LEAK MEAN EQUIVALENTE AREAS (A/VK)
DEPRESSURIZATION STEP):
(SEE NOTE 2

CALCULATION (AT EACH

V.B. BODY MEAN EQUIVALENT AREAS m* (ft?)
MEAN PRESSURES
95 KPa 85 KPa 75 KPa 65 KPa 55 KPa

(13.3 psi) {11.9 psi) (10.5 psi)| (9.1 psi) (7.7 psi)
1st TEST

$oimmasdan ) PP RR K suwanis ) , (TP ) € oo e )
2nd TEST

faspwnsaesq ) bsomwasns . | PR ) linvrsosa ) K 51 5 ve s }
Jrd TEST

(. : ) (R } B sina el 2s i = = > 5 n ) QP e )




Mod. CIE! 9022 - Tip GABO

FIAT - COMPONENT) E ATTACHMENT B.10-1

IMPIANTI PER L'ENERGIA E ED45834
LINDUSTRIA Sp A V.B. PROTOTYPE QUALIFICATION TESTS

CIEl LEAX TEST CERTIFICATE Page 75

HARDSEAT BASELINE LEAK TEST

RESULTT™NG HARDSEAT LEAK MEAN CERTIFICATE N®: <csvocosonsns
EQUIVALENT AREA CALCULATION DRTRS - 00w & 505005 0 wdis & 556 B aalaloiah
(AT EACH TEST): (SEE NOTE 3 ) FAGE: 3/5
ED45833
Page 93

RESULTING MEAN EQUIVALENT AREA m® (ft?)

IRt TEST | 3= v ssasesessshatass s K2 e 6 o 3 v B )
S0 TEET 1 30 cshemdadkwrawsnsssvesd A Gt s s )
304 TEBT | 2 sk vsedapsassearssafeas T T LT e )

FINAL HARDSEAT LEAK MEAN EQUIVALENT AREA CALCULATION:
(SEE NOTE 4 )

(AR il cHERRE] B sersweiess m* L n ik e e p £ )
PERE BBBUDRYR . icisiamsanenonsis o rsgas st idise
TRET COMOUCPOR: ... .aiisissaassnn G.E. REPRESENTATIVE .......0000..




Mod. CIF! 9022 - Tip. GABD

FIAT - COMPONENT! £ ATTACHMENT B.10-1
IMPIANTI PER L'ENERGIA £ ED45834
LINDUSTRIA S pA. V.B. PROTOTYPE QUALIFICATION TESTS
o LEAK TEST CERTIFICATE Page 76
HARDSEAT BASELINE LEAK TEST
NOTES : CERTIFICATE MO . .viivosoinss
DIRTERE wo'dlc s 4 570 & bow wneien ans B gl in
PAGE: 4/5
EDA%5833
Page 94
NOTE | MEAN LEAK RATE CALCULATION (Qumas. AT EACH DEPRESSURIZATION

STEP (BEING AMBIENT TEMPERATURE AND ATMOSPHERIC PRESSURE
PRACTICALLY CONSTANT DURING THE TESTS A SIMPLIFIED
EXPRESSION FOR Quuawn IS USED)

V) T

(st.m”/sec)

(rtd)-[] ,
2 -1 amh.
m,
WHERE :
v B V.B. INTERNAL VOLUME = ....... I . £e*)

P, = INITIAL V.B. INTERNAL RELATIVE PRESSURE (Pa)
P, = FINAL V.B. INTERNAL RELATIVE PRESSURE (Pa)
t, = DEPRESSURIZATION STEP INITIAL TIME (sec)
t, = DEPRESSURIZATION STEP FINAL TIME (sec)
Pawme = "STANDARD" ATMOSPHERIC PRESSURE = 760 mmHg

= 1.01 x 10® Pa = 14.6 psi
To = "STANDARD" AMBIENT TEMPERATURE = 20°C =

= 293°K = EBOF
Tume = TEST AMBIENT TEMPERATURE (°K)




Mod. CIEi 9022 - Tip. GABO

FIAT - COMPONENTI £ ATTACHMENT B.10-1 i
IMPIANT! PER L'ENERGIA £ ED45834
LINDUSTRIA § p A, V.B. PROTOTYPE QUALIFICATION TESTS
LEAK TEST CERTIFICATE Page 77
CIEl
HARDSEAT BASELINE LEAK TEST
CERTIFICATE MNO: .ovvvvevunanns
DATE: o veivsnsnssenmssnnsuans
PAGE:  5/5
EDA45833
Page 9%
NOTE 2 MEAN EQUIVALENT AREA (A/VK)masw CALCULATION AT EACH
DEPRESSURIZATION STEP:
(A/TE) pmarne = Quemar [ -ﬁ (m*)
2 F
méan
WHERE :
Qumass * MEAN LEAK RATE (SEE NOTE 1 } (st.m®/sec)
,/P = "STANDARD" AIR DENSITY, AT 760 mmHg ATMOSPHERIC
[
PRESSURE AND 293°K AMBIENT TEMPERATURE =
= 1.205 kg/m® = 7.55 x 10™% 1b/ft?
Prxan = MEAN V.B. INTERNALL RELATIVE PRESSURE DURING THE
STEP (Pa)
NOTE 3 RESULTING MEAN EQUIVALENT AREA CALCULATION AT EACH TEST:
A 25 A
AEenN
1
NOTE 4 FINAL MEAN EQUIVALENT ARER CALCULATION:
- A
. _ 1 o
. S
\I K [Megoseq) \] K MEBn
i fjee.
Fomn o




Mod CIEI 9022 - Tip GABO

FIAT - COMPONENTI £ ATTACHMENT B.10-2 ED458 34
IMPIANT! PER L'ENERGIA E
L'INDUSTRIA § p.A. V.B. PROTOTYPE QUALIFICATION 1ESTS
CIEl LEAK TEST CERTIFICATE Page 78
DISK SEAL BUBBLE LFAK TEST
TESTING PIRM: . cveaniornsssas CERTIFICATE N®%: Jiiieessas i
DATE : 0 7 T e T )
TEST FACILITY: LEAK TESTS STATION PAGE: 1/2
TEST PROCEDURE: DOC. N° ' = s A
SDASEL. WV ED45833
Page 96
TEST MEDIUM: NITROGEN
TEST KIND : BASELINE SYSTEMATIC
PRECEDING OPERATIONS ON THE V.B.! .......0+.. a3 Sk ¥ Ak SRS S S
BASELINE TEST DATA:
ist TEST 2nd TEST 3rd TEST
V.B. BODY PRESSURIZATION 245 KPa 245 KPa 245 KPa
({NOMINAL) (3% psi) (35 psi) (35 psi)
V.B. BODY PRESSURIZATION .+ KPa .+ KPa ... KPa
(REAL) (s.. pBi) f... pei) (oo PBL)
LEAK STABILIZATION WAIT
PR 000 0 s B Gdeswssdd T eed i -k . .
BUBBLES COUNTING PERIOD | ..vvewsce J  eowesmase | wswwawsss
Nt OF BUBBLES COUNTED 3 | .covcecnve | “sesensees it %
RESULTING LERR BRTE . == | scsesuses § wavswmesa 3 %odenswd
(1 BUBBLE = 0.15 ce) ce/sec cc/sec cc/sec




- Tip GABO

Mod CIE) 9022

1
FIAT - COMPONENT! £ ATTACHMENT B.10-2 EDe5834 ‘
IMPIANT! PER L'ENERGIA E |
LINDUSTRIA S p A. V.B. PROTOTYPE QUALIFICATION TESTS |
\
DISK SEAL BUBBLE LEAK TEST
ED45833
Page 97
' CERTIPICRTE P22 casessawasnis s
- l SYSTEMATIC TEST DATA: RATRE "« a8 a wae 3ems sins b o0 S
PAGE: 2,72
! ! LEAK BUBBLES N°¢ OF RESULTING
V.B. BODY TEST STABILIZ. COUNT ING BUBBLES LEAK RATE
PRESSURIZATION N° WAIT TIME PERIOD COUNTED (1 bubble =
¥ 0.15 ce
1 ce/sec
20.5 KpPa
2 ~c/sec
{2 psi)
3 ce/szec
i ce/sec
41 EPa
2 cc/eec
(6 psi)
3 cc/sec
1 oc/sec
69 KPa
2 cc/sec
(10 psi)
3 cc/sec
1 sc/sec
103 iwPa
2 ce/sec
(15 psi)
3 cc/sec
- TRET "RBBETET T o a5 5% 0 o5 5K v 575 5 ol 6 76 00 1 0 16 6 0 <% x5
- TEST CONDUCTORZ s ouesnsssmminsnes G:E. REPREBENTATIVE .....ic00s0n04
\
|
:
|
|
|
\
|
|
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Mod CiE! 9022

FAT - COMPONENT! E ATTACHMENT B.10-3 s
IMPIANT) PER L'ENERGIA £ ED45834
L'INDUSTRIA S pA. V.B. PROTOTYPE QU F ICN
cif) LEAK TEST CERTIFICATE Page 80
DISK SEAL PRESSURE LOSS LEAK TEST
- TESTING FIRM: ..... EEksaxs o nan CERTIFPICATE N®: .iscinascanss
DAPES . voassssyiensnivesd . Y
* TEST FACILITY: LEAK TESTS STATION PAGE: 1/5
-~ TEST PROCEDURE: DOC. N° ED45834, REV. ...... Lhym
ED45833
-~  TEST MEDIUM: NITROGEN Page 98
- PRECEDING OPERATIONS ON THE V.B.: ....cicevcsnrnssas & G B 9 R BRI
Particles under soft seal:
PRESENT ABSENT
Particles diameter: .........coosues mm et t andygrds mils)
- TEST DATA:
INITIAL V.B. BODY PRESSURIZATION (RELATIVE)
DATA | TesT | 20.5 kPa | 41 KPa 69 KPa 103 Kpa
Ne (3 psi) (6 psi) (10 psi) (15 psi)
¢
INITIAL AMBIENT
TEMPERATURE (°K) 2
3
1
INITIAL ATMOSPH.
PRESSURE {Pa) 2
3
h }
DEPRESSURIZATION
WAIT TIME {sec) 2
3
1
FINAL V.B. BODY
PRESSURIZATION 2
(Pa rel)
3
|
FINAL AMBIENT
TEMPERATURE (°K) 2
3
L
FINAL ATMOSPH.
PRESSURE (Pa) 2
3




Mod CIEL 9022 - Tip GABD

FIAY - COMPONENTI E ATTACHMENT B.10-3
IMPIANT) PER L'ENERGIA £ ED45834
LINDUSTRIA §.p A V.B. PROTOTYPE QUALIFICATION TESTS
CIE! LEAK TEST CERTIFICATE Page 81
DISK SEAL PRESSURE LCSS LEAK TEST
-~ MEAN V.B. BODY PRESSURIZATIONS (Pumam,; GCERTIFICATE N®: ....civaasnns
AND MEAN LEAK RATES (Quewas) OAREY  cionn o nnbibins Snd a i i i
IDENTIFICATION: PAGE: 2/95
(SEE NOTES and 2 )
ED45833
Page 99
{ V.B. BODY TEST MEAM MEAN
! INITIAL PRESSURIZATION N® V.B. BODY LEAK RATE
| PRESSURIZATION
i
) ¢ stce/sec
20.% KPa
{ 3 psi) 2 stcc/sec
3 stce/sec
1 stcc/sec
! 41 KPa
{ & psi) 2 stcc/sec
3 stec/sec
1 stecc/sec
§9 KPa
(10 psi) 2 stcc/sec
3 stcec/sec
1 stcc/sec
103 KPa
(15 psi) z stoc/sec
3 stec/sec




Mod T 3022 - Tip GABO

FIAT - COMPONENTI E ATTACHMENT B.10-3
IMPIANT| PER LENERGIAE | ED45834
L'INDUSTRIA S p A et B. PROTOTYPE QUALIFICATION TESTS
LEAK TEST CERTIFICATE Page 82
CIEI
Q}SK SEAL PRESSURE LOSS LEAK TEST
RESULTING MEAN V.B. BODY CERTIFICATE M9%: 5 vucwnasnsive
PRESSURIZATIONS (Pupamw mms,) AND o1 Y R B gl Bl Begsn.s
MEAN LEAK RATES (Quuarn nuzs. PAGE: 3/5%
CALCULATION:
(SEE NOTE 3 ) ED45833
Page 100
V.B. BODY RESULTING RESULTING
INITIAL PRESSURIZATION MEAN V.B. BODY MEAN LEAK RATE
PRESSURIZATION
20,8 KPR @ 201 eisass KPa
...... .+ Stoc/sec
{ 3 psi) (i ouyonna psi)
al EPE - O e iwa KPa
........ stcc/sec
{ 6 psi) { s P8i)
59 KRk @ 0 Y O sisea KPa
........ stoce/sec
{ 10 psi) {5 vigti 3 4 psi)
103 XPE 00000 sassas KPa
........ stce/sec
{ 15 psi) 20 x4 0 psi)
)
1
- TEST REBULT: ..o b b B Kok b o @ SR & eand i s Sk b

({COMPARISON WITH ATTACHMENT B.10-4 OF DOC. N°®

- TEST CONDUCTOR:

.............

G.E. REPRESENTATIVE:

ED 45834)

...............




Mod. CIiE! 9022 - Tip. GABO

FIAT - COMPONENT! E ATTACHMENT B.10-3 ED45834
IMPIANTI PER L'ENERGIA £
LINDUSTRIA S.p A v.B. PROTOTYPE QUALIFICATION TESTS
e LEAK TEST CERTIFICATE Page 83
DISK SEAL PRESSURE LOSS LEAK TEST
NOTES : CERTIPICATE N®: ....vuoennnns
PIATIET o was ae s oid s drs vk & 080w SRS
PAGE: 4/5
ED45833
NOTE 1 MEAN V.B. BODY page 101
PRESSURIZATION CALCULATION AT EACH TEST:
Pumam = 1/2 (Proxrazmzr + Pramax)
NOTE 2 MEAN LEAK RATE

CALCULATION AT EACH TEST:

1-’

V o
(7.* lo

- t P% -

(tz't')' Ehé : .

Qrman =

(stcc/sec)

WHERE :

v = V.B. INTERNAL VOLUME (cc)

t, = INITIAL TEST TIME 'sec) =

ty = FINAL TEST TIME (sec)

P, = INITIAL V.B. BODY PRESSURIZATION (Pa relative)
Py = FINAL V.B. BODY PRESSURIZATION (Pa relative)

T, = INITIAL AMBIENT TEMPERATURE (°K)
T, = FINAL AMBIENT TEMPERATURE (°K)
Paema = INITIAL ATMOSPHERIC PRESSURE (Pa)
Paemz = FINAL ATMOSPHERIC PRESSURE (Pa)




Mod Ci€i 3022 - Tip. GASO

FIAT - COMPONENTI E ATTACHMENT B.19-~3 ED4S834
MPIANT! PER L'ENERGIA E
L'INDUSTRIA SpA. V.B. PROTOTYPE QUALIFICATION TESTS
CIEi LEAK TEST CERTIFICATE Page 84
DISK SEAL PRESSURE LOSS LEARK TEST
CERTIFICATE N®: ...0:cccecesa
DARE v v n e b s i e
PAGE: $/5
EDA5833
Page 102
Premes-= "STANDARD" ATMOSPHERIC PRESSURE = 760 mmHg =
= 1.01 x 10® Pa = 14.6 psi
To = "STANDARD" AMBIENT TEMPERATURE = 20°C =
= 293°K = 68°F
NOTE 3 RESULTING MEAN V.E. BODY PRESSURIZATION AND MEAN LEAK

RATE CALCULATION:

(AT EACH INITIAL PRESSURIZATION LEVEL)

P
Qté

fjse.

4.2 (k..

5. |
(QMENN o "/.:{' ’ Z (OAoc»n
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Mod CiF1 3022

FIAT - COMPONENTI [ AUA:HMEN‘T B.10-4

e 2 gt V.B. PROTOTYPE QUALIF ICATION TESTS

ED45834

LINDUSTRIA § p A et R i I8 o
DIVISIONE CIE! o LEAK TEST CERTIFICATE e
MAX IMUM ACCEPTARLE LEAK RATES
FROM V.R. DISK SEAL
ED45833
Page 1
2094, ~ 3LvH MOTd TOA
[~
& & 3 s g g
= =) = =) © oo
v
0
o~
|
\
\
\
\
v i 3 - |
\ i % . a
. \ | . |
1L ] ¢ r
z
g & |
¢ ! |
= a |
3 W
2 2
S
a.
|
]
|
i
|
< =
© %

26522 - LV MOT4 TOA
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FAT - COMPONENTI E ATTACHMENT B.11l-1 ED4SE 34
IMPIANT] PER L'ENERGIA E
L'INDUSTRIA Sp A V.B. PROTOTYPE QUALIFICATION TESTS
CIE) LOW FLOW TESTS CERTIFICATE Page B6
DISK ASSEMBLY LIFT PORCE
w TESTING FIRM: o vevsvasvasnanns CERTIFICATE N®: .cssiassavnsse
DATEL ciss dbdmsie 5 R R ® B .
- TESD FACILITY? s (ssqsssnpmnecaaeara
EDARB33
- TEST PROCEDURE: DOC. N° ED45834, REV. ...... Page 104
- TEST KIND BASELINE SYSTEMATIC
- PRECEDING OPERATIONS ON THE V.B.: .. civvacavarcanssssssannssrsmssssa
- TEST DATA:
READING N° LIFT FORCE N (1b)
e (G e e e
P )
€ . R i b e ke
Locsnnsprans .)
- T R F i
I L ISP g )
ANNOTATIONS:  .uusesosssssusansnnninnnsnnans
- THET RESULT! s adisanca s swnnsss
- TEST CONDUCTOR: 2 s isiieiwansns G.E REPRESENTATIVE: ...csvcvoanana




FIAT - COMPONENT! E
IMPIANT! PER L'ENERGIA E
LINDUSTRIA S.p.A

CIEI

ATTACHMENT B.11-2

V.B. F

AL

ON

LOW FLOW TESTS CERTIFICATE

ED45834

Page 87

Wod CIE! 9022 - Tip. GABD

LOW FLOW V.B.

TESTING FIRM:

TEST FACILITY: FLOW TESTS STAND

TEET PROCEDURE: DOC. N°

TEST MEDIUM: AIR

TEST DATA SUMMARY :

ANTICBATTERING DEVICE:

DAMPER:

ED45834,

REV. ...

PRESENT

PRESENT

PR

ABSENT

RBSENT

ED4SE33
Page 105

DATA

AIR TEMPERATURE {*K)

ATMOSPH. PRESSURE (Pa)
INITIAL PROBES READINGE
- PROBE 8

- PROBE 2

~ PROBE 3

- PROBE 4

- PROBE 5
LII'T PRESSURE (KPa)
OPENINC TIME (sec)
CHATTERING

V.B. OPEN PROBES
READINGS

~ PROBE i
- PROBE

LN

= PROBE
-~ PROBE

v & W

- FROBE

------

......

......

......

......

......

......

......

......

......

------

......

......
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Mod. CIE) 9022 - Tip GARO

FAY - COMPONENT! £ ATTACHMENT B.12-1 ED4S834
IMPIANT| PER L'ENERGIA £
L'INDUSTRIA S.p.A V.B. PROTOTYPE QUALIFICATION TESTS
CIEl FULL FLOW TESTS CERTIFICATE Page 89
FUTL FLOW V.B. PERFPORMANCES
TESTING PIRM?2 coieavssssvipans CERTIFICATE N®: ..uyisssisvss
PRATEL 50 vboieds o paasssTgh-fa
TEST FACILITY: FLOW TESTS STAND PAGE: 1/¢
TESET PROCEDURE: DOC, N° ED45834, REV. ..,....
ED45833
Page 107
TEST MEDIUM: AIR
TEET DATA SUMMARY:
ALY CARPOTEENINE ..l vc s ks s rnsnsieens °K
Atmospheric pressure: ......isccseevasnses Pa
V.B. LifE DrOsspY® 1 .susssceesas KPa £ ov »onom am s e psi)
. V.B. opening time I ...cccuesaas sec
. V.B, full flows data:
FLOWS M*/SEC (PT"/SEC)
DIFFERENTIAL PRESSURE
ist TEST 2nd TEST 3rd TEST

400 mm H,O
(0.57 psid)

450 mm H,0
(0.64 psid)

500 mm H,O
{(0.71 psid)

550 mm H,O
(0.79 psid)

600 mm H,O
(0.86 psid)

650 mm H,O
(0.93 psid)

700 mm H,O
1 psid)




Mod CiB1 9022 - Tip GABO

FAT - COMPONENTI E ATTACHMENT B.12-1
IMPIANT) PER LENERGIA E ED45834
LINDUSTRIA S.pA V.B. PROTOTYPE QUALIFICATION TESTS
CIEI FULL FLOW TESTS CERTIFICATE Page 90
FULL FLOW V.B. PERFORMANCES EDAS8B33
Page 10
- V.B. FULL FLOWS DATA: CERTIFICATE V%1 s venasstnasa
{ CONTINUED) 3 7 Vi A (RN B e TIPS g e
PAGE: 2/2
' FLOWS M”/SEC (FT”/SBC)
DIFFERENTIAL PRESSURE
ist TEST 2nd TEST 3rd TEST
650 mm H.0
L (0.93 psid)
-
, 600 mm HLO
(0.86 psid)
550 mm H,O
{0.79 psid)
500 mm HO
(0.71 psid)
450 mm H_,O
(0.64 psid)
400 mm H,O
(0,57 psad)
L ]
- V.B. CLOSING PRESSURE: .....cs000v004= KPa Ko aainmsans psl1)
- V.B, CLOSING TIME: @ .cissasussnsse sec.

- TEST RESULT: ,.ccvcesonsissssnsasen

{COMPARISON WITH ATTACHMENT B.12-2 OF DOC. N° ED 45834)

= TEST CONDUCTORS: ..crvsrsnens G.E REPRESENTATIVE: .:.ccovvvancna




LARD

(™

Moa O 9072

FIAT - COMPONENT! E
IMPIANTI PER L'ENERGIA £
L'INDUSTRIASp A

DIVISIONE CIE

ATTACHMENT B.12-2

EDASB34

V.B. PROTOTYPE QUALIFICATION TESTS
FULL FLOW TESTS CERTIFICATE

Page 91

ASORT(K) = 1 04 82

INIMUM ACCEPTABLE FLOW RATES

i o S - 1 (- " T —— . ]~ - - . "

ACROSS THE V.B.

S0%/E,.H - ALVH MO TOA

§ B g

100

175

150

-
— MASS FLOW RATE

< VOL FLOW RATE
125

-
100
PRESSURE DIFFERENTIAL - psid

075

-~
050

//
ot
025

4 = % e o®

FOSAUQ| - FLVH MO SSYN




Mod CIf1 9022 - Tip GABD

FIAT - COMPONENT! £
IMPIANT] PER L'ENERGIA E
L'INDUSTRIA SpA.

CIEl

ATTACHMENT B.13

V.B. PROTOTYPE QUALIFICATION TESTS
RELIABILITY TESTS SUMMARY CERTIFIC/.TE Page 92

ED45834

TEBTING FIRMI . - -vcncrarstnirsae

TEST FACILITY: FLOW TESTS STAND

TEST PROCEDURE: DOC. N°® ED45834, REV.

TEST MEDIUM: AIR

SAMPLE TEST DATA:

ED45833
Page 110

DATE

STROKE LIFT OPENING
N® PRESSURE TIME

STABILIZED
DIFFERENT.
PRESSURE

STABILIZED CLOSING
FLOW TIME

400

500

600

700

1100

1200

1300

1400




Mod Cifi €022 - Tie GABD

FIAT - COMPONENTI E ATTACHMENT B.13

IMPIANT! PER L'ENERGIA E ED45834

LINDUSTRIA SpA V.R. PROTOTYPE QUALIFICATION TESTS
CiE) RELIABILITY TESTS SUMMARY CERTIFICATE Page 93

D45833
Fage 111
(CONTINUED) DRTE: ssssosasssncisanssssvmqs

- SAMPLE TEST DATA: CERTIFICATE W°: ...co0004 ¢ ow

STROKE LIFT OPENING STABILIZED STABILIZED CLOSING
DATE Ne PRESSURE TIME DIFFERENT. FLOW TIME
PRESSURE

1600

1760

1800

1900

2000

2100

2200

2300

2400

2500

2600

2700

2800

2%00

3000

ANNOTATIONS:  wuuvvvvecnniennnns N S

..............................
..............................

..............................




ED45833

cC

Page

Pagina

e 5 .

LO

Fornitura

Orger

Manutactured

Livelio di sccettazione
Acceptance standard

Drawing

51 Non accettabile
Umcmbh

0 Ly wviniin

-

DATA EXAMINATION

Fase
Phase

CARATTERISTICHE DELL'ESAME

INSPECTION CERTIFICATE

CERTIFICA

m Accettable

s - —

omsione CIEI

FLAT componenn €
IMPIANT! PER L'ENERGIA
E L'INDUSTRIA S.p A

Manufacturing
Customer

Object

Material

Pano di Controlio
Control plan

Specifica di controlio
Caontrol specification
Zone esaminate.
Control estension
Result
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