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EVALUATION OF 'niE MOTOR-OPERATED VALVE ANALYSIS AND TEST
SYSTEM (MOVATS) TO DETECT DEGRADATION, INCORRECT

ADJUSTMENTS, AND OTHER ABNORMALITIES
IN MOTOR-OPERATED VALVES

J. L. Crowley D. M. Eissenberg

ABSTRACT,

As a part of the Nuclear Regulatory Commission Nuclear
Plant Aging Research Program, a field test program was carried
out to evaluate a technique of valve signature analysis to

i detect and dif ferentiate abnormalities, including time-
dependent degradation (aging) and incorrect adjustments in
motor-operated valves. The technique described in this report
is the Motor-Operated Valve Analysis and Test System (MOVATS),
which is commercially available from MOVATS, Inc. In-situ
signature traces were obtained on 36 motor-operated valves at
4 nuclear plant sites. Described are the test equipment pack-
age, method of obtaining the signatures, and determinations
made as a result of analyzing these signatures. Based on
evaluations of the signature-analysis technique and on the
results obtained from the field test program, the capabilities
and limitations of MOVATS are discussed.

1. INTRODUCTION

,

The Of fice of Nuclear Regulatory Research (RES) of the Nuclear Regu-
latory Commission (NRC) has instituted a Nuclear Plant Aging Research
(NPAR) Programl to carry out research aimed at increasing the under-
standing of the causes, consequences, and methods for mitigating the
ef fects of time-dependent degradation (aging) of nuclear plant components
that are considered important to ensure safety. An important aspect of
the NPAR Program strategy is to demonstrate the utility of condition-
monitoring, signature-analysis, and other surveillance methods for detect-
ing, differentiating, and trending various types of abnormalities in the

; components so that corrective measures can be implemented prior to loss of
safety function. Oak Ridge National Laboratory (ORNL) is a contractor to
NRC, carrying out specific tasks in support of the NPAR Program, including

'
investigation of the sources of aging effects, abnormality characteriza-
tion and identification, and evaluation of inspection and surveillance
monitoring methods for selected components.

j This report documents the results of a field test program carried

j out as part of ORNL's activities in support of the NpAR Program. The
field test program involves the evaluation of a signature-analysis method4

for monitoring the health of motor-operated valves (MOVs), one of the
components under study at ORNL.

J

i
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The technique tested, the Motor-Operated Valve Analysis and Test
System (MOVATS), was recently developed and is currently marketed by
MOVATS, Inc. , of Marietta , Georgia. The tests were carried out by
MOVATS, Inc., under subcontract to Martin Marietta Energy Systems, Inc. i

The results obtained are presented, essentially as received from the sub-
contractor, in Sect. 5 and Appendix B of this report.

.; c
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2. BACKGROUND

ORNL has been investigating the aging of MOVs in nuclear power
plants as part of the NRC/RES NPAR Program. A Phase I study 2 has been
completed recently that characterized time-dependent degradation and
failure modes and causes expected in HOVs in nuclear plant service based
on analyses of designs, maintenance practices, and operating experiences.
The study also identified potential parameters for detecting, dif ferenti-
ating, and trending the degradation expected to occur over the operating
life of the HOVs. It was learned during the course of this work that some
of these parameters could be monitored by the signature-analysis method
MOVATS.

A specific request was initiated by NRC Of fice of Nuclear Reactor
Regulation 3 that a limited field test program of the MOVATS signature-
analysis technique be carried out to " learn exactly what [it] can provide
about safety related MOV operational readiness above and beyond the cur-
rently used ASME Section XI methods." It was in this context and with a
limited scope of work that a statement of work was prepared (Appendix A),
and a contract was awarded to MOVATS, Inc. This report describes the
results of that field test program.

It is not the intent of this limited investigation to answer all
pertinent questions concerning the operational readiness of MOVs in nu-
clear power plants. It is expected that upon completion of the Phase II
study of MOVs as an element of the NRC/RES NPAR (Fig. B.7 in Ref. 1), a
comprehensive report will be issued on the operational readiness of MOVs.

2.1 Obj ect ive

The objectives of this test program were to

1. evaluate the capability of MOVATS to provide useful diagnostic infor-
mation for determining the operational readiness of HOVs beyond that
currently provided by the ASIE Code Sect. XI methods and

2. identify and characterize the types of abnormalities found in some
selected HOVs installed in nuclear plants utilizing the H0 VATS tech-
nique.

Note that the MOVATS technique has been applied only to MOVs that
utilize Limitorque operators manufactured by the Limitorque Corporation.
Limitorque operators are currently used in over 90% of the HOVs installed
in U.S. nuclear power plants.

2.2 AGIE Code Sect. XI Division 1 Requi remen t s

Technical Specifications for both pressurized-water reactors (PWR)
and boiling-water reactors (BWR) require that surveillance testing of
safety-related MOVs he carried out in accordance with the provisions of
Article IWV-3000 of Sect. XI, Division I, of the ASVE Botter ami Peonnumt
Vocaat code."
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Under Article IWV-3000, category A and B valves * in nuclear plant
service are required to be tested af ter installation but prior to service;
after replacement, repair, or maintenance that could af fect performance;

Iand periodically in service as specified. Three types of tests are
required: (1) valve position indicator verification, (2) valve exercis-
ing, and (3) valve leak rate. However, because MOVATS does not address
either position indication or valve leakage, only the valve exercising
test will be discussed in this report.

The exercising test is expected to be performed every 3 months except
where other provisions are made. The tests that apply to MOVs (both cate-
gories A and B) involve two procedures that are carried out when the valve
is at its design conditions if possible:

1. exercising full stroke or part stroke to verify valve disk movement;
when movement is not verified, corrective action is initiated immedi-
ately and

2. exercising full stroke to measure stroke time; where stroke times are
measured to be >25% above the previous test, the test frequency is
increased to once per month until corrective action is taken. When
the stroke time exceeds the limiting stroke time specified by the
owner, corrective action is initiated immediately.

Other details of the test, exceptions to the procedures, and correc-i

tive actions are described in Article IWV-3000 of Ref. 4.

2.3 Valve Operability vs Operational Readiness

A component that is operable at a given point in time can be defined
as one that has been demonstrated by testing at that time to have met a
set of functional performance requirements under specified test condi-
tions. Article IWV-3000 thus provides the basis for determining MOV
operability. Periodic repetition of the operability test demonstrates
continuing operability.

Operational readiness can be defined as the ability of a component,
,

as installed and maintained, to operate properly under all anticipatedI

operating conditions when called upon at any time in the future. Thus
operational readiness is an extrapolation of operability in two dimen-
sions -- time and operating conditions.

Operational readiness can be inferred to some extent fron opera-
bility tests. A HOV that periodically passes the IWV-3000 tests has a
reasonable probability of being operabic in the future under conditions

,
similar to the test conditions. However, components can degrade with
time and eventually fail under some operating conditions if not main-i

tained properly. Operability tests as delineated in ASME Codo Sect. XI
cannot predict future failures.

Operational readiness can be more directly predicted if the degra-
dations or other abnormalities that 1 cad to f ailures can be periodically

*These include all valves that are neither self-actuating (i.e. ,
check valves) nor limited to only one actuation (i.e., rupture disks).

- -.. _ _ _ _ _ _ _ _ __ _ _ _ . _ _ _ _ _ _ _ _ . _ _ _ _ __ _ _ _.. _ ____._. ____ _
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or continuously monitored and trended so _ that incipient defects can be
identified and interpreted and corrective action can he taken prior to
failure. Signature-analysis methods, such as MOVATS, could provide the
basis for determining operational readiness, provided they cover the
range of degradations expected, and can provide sufficient quantitative
data so that the results can be trended and extrapolated.

.
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3. APPLICATION OF DIE MLWATS SYSTEM TO DIE LIMITORQUE MOV

; M0 VATS is a portable signature-analysis device designed for use in
1 the field. The system acquires, stores, and performs calculations on in-
j stantaneous readings of the following motor-operator characteristic parame-
] ters obtained during a valve cycle at ambient cond it ions :
;

j 1. axial motion of the worm,

] 2. actuations of torque and limit switches, sad I

; 3. motor current. |
!

To understand the relationship between these characteristics and MOV
abnormalities, a brief description is included of the Limitorque motor |

operator and of the instrumentation package adopted by MOVATS for obtain-
| ing the three characteristic parameters.

I |

! i

3.1 The Limitorque Motor Operator
|

I i

j This brief summary of the workings of a Limitorque operator is keyed [to Fig. 3.1, a picture of Limitorque SMB-0 to SMB-4 operators.;

i
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An electric motor (2)* rotates the worm (7) through a pinion and
gear. The worm is engaged with and drives a worm gear (8). The worm gear
is equipped with two lugs that can contact two similar lugs on the drive
sleeve (10). These are spaced about a half-turn apart so that when the
direction of the motor is reversed, there is approximately one-half revo-
lution of lost motion before the lugs reengage. The reengagement causes
a "hammerblow" that provides added impulse to lif t the valve obturator
out of its seat. Once the worm gear lugs are engaged, the drive sleeve

I rotates the stem nut (9), which causes the stem to raise or lower the
; obturator. In some gate valves the stem is fitted to the obturator with
i a clearance so that it must move a fixed distance before the obturator1 itself will move. This configuration can give rise to a second hammer-
| blow, the magnitude of which may be greater than the first.
| The torque transferred by the worm, which causes the worm gear to

rotate, also causes the worm itself to translate axially along the spline
of its shaft. This axially directed motion is limited by the counteract-
ing thrust generated by compression of the spring pack (1) such that the
distance travelled by the worm is proportional to the torque being deliv-
ered to the worm gear.

The torque switch (4) is rotated mechanically, that is, through a
rack and pinion gear, by the axial movements of the worm. When a preset
amount of rotation occurs either in the opening or closing direction, the
torque switch will open, removing electric power from the motor.

The limit switch (3), usually consisting of two rotary switches, is
geared directly to the motor shaft so that it tracks valve stem position
and actuates one rotor at each of the preset valve positions of near
full-open and near full-closed. Generally, the torque switch is wired to
stop the motor in the closed position (i.e., torque seated valve), while
the limit switch is wired to stop the motor in the open position (i.e.,
limit open valve). The limit switch also provides an interval of bypass
around the torque switch during the hammerblow to prevent an interruption
of motor power if there is enough spring-pack deflection during hammer-
blow to open the torque switch. Other contacts on the limit switch are
used to actuate valve position lights in the control room or other remote

l locations.

3.2 Stem-Thrust Signature

The basis for the F0 VATS system is the proportionality tetween the|

thrust being delivered to the valve stem and the axial movement of the

worm to compress the spring pack. Thus, if the instantaneous axial
motion of the worm throughout a valve cycle was accurately monitored, a
stem-thrust signature would result. Abnormalities that af fect stem
thrust, such as valve and/or operator binding, poor lubrication, gear,

| wear, and stem damage, potentially could be recognized by examination of t

the worm motion signature. To obtain a reading of worm axini motion, a
linear variable dif ferential transformer is used in a device developed by
H0 VATS called the thrust measuring device (TMD). To install the TMD on

<

*The numbers in parentheses ref er to the key in Fig. 3.1.

!

-- -- . _ - _ _ - - . - - - . - - - - - _ - . - . - _ - . - _ - -
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the motor operator, the spring-pack dust cover is removed and the IMD
mounted so that its plunger maintains contact with the spring-pack preload
nut. With the IND installed and its output conditioned and connected to
a recording system, axial movement of the worm is converted into a voltage
output of the IMD. The spring pack, when originally installed in the
motor operator, is preloaded to some value specified by the vendor. As a
result, the amount of deflection of the spring pack (and the accompanying
TMD reading) will reflect only that thrust caused by torque exerted by the
worm on the worm gear that exceeds the spring-pack preload. Thus, a zero
worm deflection or TMD reading during cycling of the valve can represent
any thrust less than the spring-pack preload.

Although knowledge of the worm axial motion throughout the valve
cycle provides information regarding the valve and operator mechanical
condition, calibration of movement of the worm with the actual stem

thrust is needed to properly establish spring-pack preload and torque-
switch setpoints. To calibrate the spring-pack, a stem thrust calibra-
tion fixture (Fig. 3.2) developed by H0 VATS, Inc., is installed in place
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Fig. 3.2. Stem-thrust calibration fixture.
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1

of the upper-bearing thrust cover. A load cell is mounted in the path of
; the rising valve stem. With the TMD also installed, the valve is opened
i electrically. As the rising valve stem contacts the load cell. the stem
j load rises sharply, producing a corresponding worm motion. When the
i values of worm motion are plotted against t he load cell readings, the
j slope of the resultant curve represents the spring-pack constant, given |

| either as pounds of stem thrust per inch of worm deflection or pounds of
stem thrust per volt of TMD output.

1

3.3 Switch Signatures

By means of a specially designed multicoil transformer device, a
single signature is generated that gives the exact times during the valve
cycle that the torque and limit switches actuate. By superimposing this
signature on the thrust signature, the exact points and loading condi-

i tions at which the various switches actuate are determined within the
i

valve cycle. t

To install the switch-sensing circuit. H0 VATS signal leads are
attached in series with the control circuit. An alternate technique is
available for monitoring the control-switch positions without Ilfting any

{ control circuit leads. Ilowever, this technique precludes observation of ,

; the torque-switch actuation during part of the cycle.

j 3.4 Motor-Current Signaturn
1

In measuring this parameter, a clamp-on ammeter with analog output,

i is attached to the motor power lead either at the valve or the motor-
control center. Changes in motor current provide a signature of degrading
mechanical or electrical conditions similar to that provided by spring-

j pack deflection.

!

3.5 Signature Analysis

Figures 3.3 and 3.4 are schematic representations of hypothetical
spring-pack deflections, switch actuations, and motor currents for close-
to-o' pen and open-to-close cycles of a normal 90V. Table 3 1 provides a ,

key to the signaturus in Figs. 3.1 arvi 3.4.
,
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Table 3.1. Interpretation of valve signatures
din Figs. 3.3 and 3.4

4

| Thrust signature (measured as spring-pack deflection)

) 1. Spring-pack relaxation

The beginning worm position results f rom the stem thrust remaining '

] from the previous valve operation. As soon as the motor starts, !

i the spring pack relaxes, and the worm returns to its zero deficc-

| tion condition. Because the spring pack is anslating the motor at '

; this time, this period is short.
I
'

2. Zero worm deflection
f ;

'

| During this time interval the spring pack in in its zero deflection
; position. The worm gear must make one-half of a revolution before
j contacting the drive sleeve lugs. Meanwhile, the r*> tor is acceler-
i ating to operating speed.

j 3. Itammerblow
i

! |
This thrust transient can occur when the valve stem starte naving '

j and also when the valve stem initiates movement of the obturator
j (in the case of some gate valves). Because the load on the stem
| may be much greater in the closed position, the thrusts at hammer-
! blow are usually greater in the close-to-open cycle. In this |

example, the hammerblow is large enough to trip the torque switch
' momentarily (see No. 10).
{

,

'

4. Running load,

This is the thrust required to overcome packing and gear friction.,

| In this example, running load in greater than zero because spring-
6 pack preload was less than running load. in runy cases the reverse }
I is true, and the T!!D output does not reflect running loadt in other

t
words, it shows decreasing thrust. ;

1

5. Valve seating [open-to-close cycle only (Fig. 3.4)) '

i

At this time in the open-to-close cycle, the valve obturator con- ftacts the valve seat. Motion of the worm changen f ras all rota-
i tional to partly rotational and partly axial, resulting in the ,

slowing down of the stem as the spring pack is compressed. (;
4

6. Torque-switch-trip (TST)
,

I The torque switch opens at its setpoint, shutting of f power to the
! motor (open-to-closo cycle (Fig. 3.4)].

i

$

j (

i l
4

t
i

__



_ _ _ _ _ _ _ _ _ _ _ _ _ - _ _ _ _ _ _ _

e

13

Table 3.1 (continued)
,

7. Total thrust

The total thrust is the maximum thrust produced by the valve opera-
tor at a given setting of the torque switch. This may include
inertia overshoot of the thrust above the torque-switch metpoint.

8. Available thrust

The available thrust in that portion of the total thrunt useful for
seating the valve. It consists of the dif forence between the total
thrust of No. 7 and the running load of No. 4.

Switch signatures

The various switch positions as recorded by MOVATS are represented
by the width of the bar. In these examples, it is assumed that valve
operation is stopped by the torque switch on cloning (Fig. 3.4) and by
the limit switch on opening (Fig. 3.3). t

9. Both the bypass switch and the torque switch are closed. The by- '

j pass around the torque switch negates the namentary torque-switch
! trip to accommodate the thrunt from a hammerblow withoist tripping
j the motor.
I

|

10. The torque switch opens mmentarily an a renuit of the hammerblow.
The motor continues to run because the bypann (limit) switch to
closed.

11. The bypass switch opens just af ter the hammorblow, while the torque
switch remains closed. Any nuhncquent loads in excons of the
torque-switch setting will open the torque switch and shut down the
motor.

; 12. The limit switch openn and shuts down the reitor.
1

Hotor-current nignature

13. The starting current for an induction rutor in typically six to ten
| times running current.

14. The hamnorblow, if nuf ficiently largo as it in in the closo-to-open
! example, may cauno a monontary but measurahlo current increane, as

shown in Fig.1.1.

d
j Adapted frenn H0 VATS, Inc., information brochure.

|

I
'

i

!
_ _ _ _ _ _ _ - _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ - _ _ - _ _ - _ _ - _ _ _
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4. DEGRADATION, INCORRECT ADJUSTMENTS, AND UfHER
ABNORMALITIES IDENT1FIABLE BY MOVATS

f

Abnormalities in motor-operated valves identified and dif ferentiated
by the MOVATS method are classified into two types: (1) degradation of
valve parts that, if allowed to progress, can lead to MOV failure and
(2) incurrect adjustments or other abnormalities that either cause degra- |
dation of valve parts and, thus, ultimately MOV failure or that can di- I

rectly cause MOV f ailure under some anticipated operating conditions. In
identifying and characterizing abnormalities based on the HDVATS method,

{ no distinction was made between the two types of abnormalities, although
f rom the standpoint of the NPAR Program, the former are of greater
interest.

|

4.1 Bent Stem

A bent stem is a degradation that can be recognized by a gradual
increase and/or decrease in the running load in both the close arki open i

j directions that may also be reflected in the motor-current signature.
i This degradation, if it becomes progressively worse, can result in

failure of the valve to complete its stroko because of premature torque-
switch trip.

) 4.2 Cear Wear

!

Cear wear is a degradation that can be identified in hith the thrust
and motor-current signatures in the form of cycite loading. When this
degradation is noted, the frequency of the cycling can identify the worn
gear.

j Gear wear, if it progresses, can ultimately lead to failure of the
valve to operate if gear teeth break or wear to the point where torque
cannot be transferred between gears.

,

43 Motor Pinion Binding

Binding of the motor-pinion gear can Ni recognized by an erratic
motor-current signature that does not have a comparable thrust signature,
indicating that thn degradation in occurring upstream of the worm. Bind-
ing, if it gets worso, can result in f ailure of the HOV to operate be-
cause of motor burnout or actuation of the thermal overload switch.i

j

4.4 fit em _Wea r. ;

Stem wear can ho recognized by a nonuniform thrust signature. Typt-
cally, stem wear has not hoon noted in the motor-current signature,

t

,

i
,

. - _ . . . -., -_. --, - .,,-, - -...-,,,. -. - - - --- , ..- - - - , - . - - . . . - - . - - - . , . .
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Conclusive verification that stem wear is present either in the form of
worn threads or burrs is obtained by comparing a signature with that
taken in the opposite direction of valve operation. The degraded area
should be reflected in the opposite side of the signature when comparing
open and close cycles.

Stem wear, if it progresses. can lead to failure to operate because
of gear breakage or premature torque-switch trip.

4.5 Grease liardening

Crease hardening can result f rom extended exposure of the grease to
elevated temperature or radiation environments. The effect of grease

! hardening depends on where it occurs in the operator. liardened grease in
' the region between the motor and the worm gear can be detected by an in-

creased motor current with no comparable change in stem thrust. On the
other hand, hardened grease in the spring pack can be detected as an
abnormally high spring-pack constant.

The consequence of progressive grease hardening in the gears can be
motor burnout. Grease hardening in the spring pack can lead to a broken
obturator or seat or a bent stem, resulting f rom the excess torque pe r-
mitted by the abnormally high spring constant.

4.6 Motor Degradation

Motor bearing wear and changes in the cicctrical resistance charac-
teristics of either the conductors or insulation can be detected as in-
creased motor current without a comparabic increase in stem thrunt indi-
cation. It may be difficult to differentiate this degradation from the
motor pinion gear wear. Motor degradation, if it wormenn with time, can
lead to f ailure of the valve to operate because of motor f ailure or actua-

tion of the motor thermal overland switch.

l

| 4.7 Excessivo inertia

Excennive inertia can occur when the total thrust exceeds vendor
specifications for maximu:n thrust, even though the torque-nwitch setting
in correct. Excessive inertia arinen because of the continuing inertial
movement of the obturator into the neat after torque-uwitch trip and in

more commonly seen when the valve in being tested at ambient condittons.
The excennive inertia in mennured as tho inertin overshoot, which in the

percentage by which the total thrust exceeds the thrunt at turque-awitch
trip.

Excessive inertia, if allowed to continue, can lead to progrensivo
degradation of valve parts, which in turn can caune valve fattures. Deg-
radationn that can renuit from excennive inertia includo hent stem and
dnformed or broken valve neat.
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4.8 Inadequate Stem Lubrication

Inadequate stem lubrication is reflected in the running load, show-
ing up as a choppy and rough thrust signature. Because of the small mag-
nitude of the peaks, this may not show up in the motor-current signature.

Inadequate stem lubrication can lead to degradation of the stem and
stem nut or, alternately, to premature torque-switch trip as a result of
increased running load.

4.9 Improper Seating

Improper seating involves either misalignment of the disk and seat
or discontinuities in the mating surfaces. A normal valve, upon seating,
will have a rapid linear thrust increase. Discontinuities in the measured
thrust during seating is indicative of binding either in the seating area
or the stem disk assembly.

Improper seating can lead to permanent deformation of the obturator
or seat and leakage through the valve.

4.10 Valve Backseating

Valves that are limit-opened and are incorrectly adjusted may con-
tact the backscat either before or af ter the motor has been deenergized.
The thrust signature in the close-to-open cycle for this condition will
indicate an increase in thrust when there is backscat contact. Compari-
son with the limit-switch signature can determine whether improper limit-
switch setting or inertia overshoot caused the backseating.

The ef fect of frequent backseating during normal valve operation can
be mechanical damage to the obturator or stem, Icading to failure of the
valve to operate. Another potential degradation resulting from f requent
backseating during normal operation is damage to Ltm obturator or seat
such that stem leakage cannot be temporarily reduced during plant opera-
tion by use of occasional backscating.

4.11 Incorrect Torque-Switch Calibrat ion

The thrust delivered to the valve stem at a given torque-switch
setting may not correspond to that given in the manuf acturer's specifi-

'
cations. This can be determined by direct comparison of stem thrust (as
calibrated using a load cell) and torque-switch notpoint.

premature torque-switch actuation resulting f rom an incorrect cali-
bration can result in f ailure of the valve to complete its stroke. An
abnormally high stem thrust caused by an incorrect calibration can Icad
to valve obturator or seat damage, mechanical degradation of other oper-
ator or valvo parts, thermal overload actuation, or notor burnout, re-
sutting ultimately in f ailure of the valve to oporate.
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4.12 Unbalanced Torque Switch
i

Torque switches can be installed unbalanced so that at equal torque-i

i switch trip settings, the actual thrust setpoints in open and close
directions are not equal. This abnormality is detected by determining
from the stem thrust and control switch signatures the actual amount of,

j thrust that trips the torque switch in each direction. Comparison of the
; movements in the open and close directions provides an indication as to
: the. magnitude of torque-switch unbalance.
; The effect of an unbalanced torque switch is to permit the motor

operator to deliver more thrust in one direction than in the other. This
could lead to the same types of degradation or failures listed in Sect.,

4.11.'

4 13 Excessive Spring-Pack Gap ;

;

; The preload on the spring pack is such that, when assembled in the
motor operator, no gap should exist between the spring pack and the,

j shoulder that holds it in place. The presence of a gap can be observed
| in the thrust signature as an extension of the zero load condition.
J Spring-pack gap can lead to premature torque-switch actuation (i.e. ,
| actuation at too low a value of stem thrust over that expected f rom the
'

torque-switch setting, which can result in a valve that fails to close
1 completely).

,

:

| 4.14 _ Excessive Packing Tightness
1
1

i Excessive valve packing tightness appears as a cyclic variation in
i the running load and also may appear in the motor-current signature. It

may be dif ficult to differentiate this abnormality from mechanical gear;

i wear without diagnostic testing, such as loosening or replacing packing.
| Excessive packing tightness can, under some anticipated operating
I conditions, lead to premature torque-switch actuation, resulting in fail-

ure of the valve to open or close completely.

j 4.15 Improperly Set Bypass Switch

!

) The close-to-open limit switch is intended to provide bypass protec-
| tion of the torque switch during hammerblow. An improperly set bypass
' switch, which terminates the bypass too early in the stroke, can be de-

tected by comparing the measured bypass actuation time with the hammer-
q blow time as measured from either the motor-current or stem-thrust signa-

tures. Note that the hammerblow magnitude may be much smaller during:
(subient) tests than under anticipated operating conditions. However,'

the hammerblow time will be independent of operating conditions.
| An improperly set bypass time can lead to failure of the valve to

j open under some operating conditions. :

)

i
!

:

i !
>

>
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4 16 Loose Stem-Nut Locknut

This abnormality can be identified from the thrust signature as a
period of time following the first hammerblow during which the running
load is very low or zero. Normally, following the first hammerblow, the
running load should reflect the force needed to raise or lower the stem;
however, if the stem-nut locknut is loose and the stem nut is free to
mave axially, the movement will require minimal thrust.

If undetected, a loose stem-nut locknut can gradually rotate away
from its normal position adjacent to the stem nut, allowing the stem nut
(rather than the stem) to displace during valve actuation. At some
point, if the locknut rotates off the stem, the stem can become uncon-
strained, rendering the valve inoperative.

;
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5. SUMMARY OF RESULTS

5.1 Analysis Summary

This section describes the history and significant abnormalities
"

identified for each valve tested essentially as provided by MOVATS, Inc.
In some instances the abnormality was identified wholly or in part by
visual inspection concurrent with the MOVATS testing. A more complete
description of the abnormalities found for each valve is included in
Appendix B.

Valve No. 1

Valve Type: 12-in. gate

Operator Type: SMB-1

Safety Related : No

Plant Type: PWR

History. No significant prior mechanical or electrical problems
existed with this valve other than adjustments to the limit switch, which
were made in October 1984 because of valve leakage. When the leakage was
noted, it was found that an additional 9.5 turns of the handwheel were
required to completely close the valve following motor operation.'

Signature-analysis findings. Analysis of the time between the ini-
tial hammerblow loading condition and the actual unseating of the valve
suggested that the stem-nut locknut had loosened. This condition was
confirmed by removal of the stem guard pipe and performance of a visual
inspection of the locknut. The locknut was found to have loosened ~0.8
in. This condition could explain the incomplete closure condition noted
on this valve in October 1984. The result of a loosened locknut would be
a delay in actual movement of the stem during initial motor operation.
The limit switch gear train, however, would still operate as the motor
turned.

The torque swite' vas out of balance by a factor of 3 to 1. This
condition immediately tegates any correlation of torque-switch settings
to actual delivered thrust or operator output torque.

Valve No. 2

Valve Type: 12-in. gate

Operator Type: SMB-1

Safety Related: No

Plant Type PWR

History. No significant prior mechanical or electrical problems.
Signature-analysis findings. This valve is a dupilcate of Valve

No. 1. Analysis of the thrus: and switch signatures showed that the
close-to-open bypass switch was opening prior to the valve unseating.

,

-, -- , . - - - , - , , . .,,_,..~~.,.-,,--.,,--,y-, ,e - , - - . ~ , - - - - . - , . . - . . - e.- .-- - - , . - -.

-



._ _ ___ _ _ _ _ _ _ _ - _ _ _ _ _ _ _ _ _ _ _ - _ _ _ _ _ _ _ - _ _ _ _ _ __ __ ______ __ ___ ___ _ -__ __ __ _ ________-__ _ ___ ____-______ _ _ - ___ ______ _ _

20

This situation can lead to an inability to unseat the valve under some
conditions.

Valve No. 3

Valve Type: 12-in. gate

Operator Type: SMB-1

Safety Related: No

Plant Type: PWR

History. As with Valve No. 1, this valve required adjustment of the
i close limit switch in October 1984 because the valve was leaking when

closed electrically from the control room.
Signature-analysis findings. This valve is a duplicate of Valve

Nos. I and 2. The thrust and control switch signatures showed that a
large gap existed between the stem nut and locknut, a circumstance indica-
tive of a loose locknut. Inspection of the locknut revealed that it
had backed off 3/4 in. and was significantly loading the stem guard pipe
to the point where a 5-f t pipe wrench was required to remove the guard
pipe.

Analysis of the thrust and switch signatures showed that the close-
to-open bypass switch was opening prior to the valve unseating. This
situation can lead to an inability to unseat the valve under some condi-
tions.

Valve No. 4

Valve Type: 4-in. gate

Operator Type: SMB-00

Safety Related: Yes

Plant Type: PWR

History. Valve has not exhibited any unusuat. mechanical or electri-,

.

cal problems in the past..

Signature-analysis-findings. A significant' cyclic loading condition
i that is indicative of abnormality either in the worm gear or drive sleeve

alignment or of an excessive packing load was found.

Valve No. 5

Valve Type: 6-in. gate
I Operator Type: SMB-00

. Safety Related: Yes

Plant Type: PWR

History. This is a steam bleed throttling valve. The only problem
l noted in the past with this valve has been failure to provide leak-tight

shutoff. Historically, steam cutting of the seat has been noted.

I
*

|
|

|

s

- - _. __ , ,. - . - - - - - - - - - - --
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Signature-analysis findings. Thrust signatures showed that if the
control switch was released at the control panel immediately upon receipt
of the closed light indication, the valve would not hit the seat. Thus,
complete closure of the valve was dependent upon the technique the opera-
tor used at the control switch. If the switch was held in the closed
position beyond the time that the closed indication was received, then
the valve would close. Therefore, there could be occasions when the
valve was thought to be shut by the operators in the control room when,
in fact, it was not. Because the disk was almost in contact with the

in these cases, steam cutting of the valve seat area could occur.seat

Valve No. 6
Valve Type: 6-in. gate

Operator Type: SMB-00

Safety Related: Yes

Plant Type: PWR

History. Same as Valve No. 5.
Signature-analysis findings. Same as for Valve No. 5 regarding the

incomplete closure condition.

Examination of the thrust signatures showed that this valve clearly
had a significant loosening of the locknut. Inspection of the operator
by plant maintenance personnel showed that the locknut had , in fact , com-
pletely loosened and was exerting a significant force on the valve stem
guard pipe.

Vaive No. 7

Valve Type: 18-in. gate

Operator Type: SMB-2

Safety Related: No

Plant Type: PWR

History. The maintenance history of this MOV is not available.
Signature analysis findings. The as-found torque-cwitch settings

caused the operator to develop thrust in excess of the Limitorque-desig- ;

nated maximum in both directions. This condition poses the possibility 1

of damage to the valve and/or operator, rendering the MOV inoperable.
The torque switch was out of balance by a factor to 2.5 to 1. This

condition negates the assumption that the same torque-switch settings for
both directions will cause the operator to deliver equal thrusts during a
torque switch trip condition.

The close-to-open bypass switch was opening before the valve had
unseated, which can lead to the inability of the operator to unseat the
valve under some flow conditions.

-__ _ _ ._ __ _ _ - _ _ . . _ ._ ,__ ___ _ .
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| Valve No. 8

i Valve Type: 6-in. gate

Operator Type: SMB-00

Safety' Related: Yes

. Plant Type: PWR

'
History. No maintenance history is available.
Signature-analysis findings. The as-found torque-switch settings

caused the operator to develop thrust in excess of the Limitorque-
designated maximum. This condition presents the possibility of damage to
the valve and/or operator.

The close-to-open bypass switch was opening before the unseating of
the valve, which can lead to the inability of the operator to unseat the i

valve under a flow condition. |
p

! >

Valve No. 9

Valve Type: 6-in. gates

Operator Type: SMB-00

i Safety Related: Yes ;

Plant Type: PWR

History. This operator had the tripper fingers replaced in October-

j 1983; the valve stem packing was replaced in January 1984.
: Signature-analysis findings. The as-found torque-switch settings

{ caused the operator to develop. thrusts in excess of the Limitorque-
i designated maximum in both directions. This condition presents the
i possibility of damage to the operator and/or valve. The settings were ;

i adjusted to achieve calculated thrusts at torque-switch trip.
The close-to-open bypass switch was opening before the unseating of

I the valve, which can lead to the inability of the operator to unseat the
valve under a flow condition.

,

Valve No. 10

i Valve Type: 20-in. gate
!

| Operator Type: SB-3

Safety Related: Yes

I Plant Type: PWR

i
~ History. This operator was installed in 1979, the torque switch was

replaced in August 1981, and packing was replaced in October 1984.'

Signature-analysis findings. The torque-switch settings were changed
,

to achieve the thrust at torque-switch trip values calculated by the
'

I technical functions department of this facility.
The torque switch was out of balance by a factor of 2 to 1. This

condition negates the assumption that the same torque-switch settings for i
'

i
4

!

4

t

9
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both directions will cause the operator to deliver equal thrusts during a
torque-switch trip condition.

There was a localized binding of the valve stem noted at the begin-
ning of the open-to-close cycle.

Valve No. 11

Valve Type: 20-in. gate

Operator Type: SB-3

Safety Related: Yes

Plant Type: PWR

History. This operator was replaced in 1979. No significant elec-
trical or mechanical problems were documented.

Signature-analysis findings. The torque switch was out of balance
by a factor of 2.2 to 1. This condition negates the assumption that the
same torque-switch settiras for both directions will cause the operator
to deliver equal thrusts during a torque-switch trip condition.

The close-to-open bypass switch was opening before the unseating of
the gate. This can lead to the inability of the operator to unseat the
valve under a flow condition if the hammerblow thrust exceeds the torque-
switch setting.

The open torque-switch setting was changed to achieve the specified
thrust value at torque-switch trip.

Valve No. 12

Valve Type: 12-in. gate

Operator Type: SMB-3

Safety Related: No

Plant Type: PWR

History. No maintenance history is available.
Signature-analysis findings. The torque-switch settings were

changed to achieve calculated thrust at torque-switch trip.
The torque switch was significantly out of balance, negating the

assumption that the same torque-switch settings in both directions will
cause the operator to deliver equal thrusts during a torque-switch trip
condition.

Valve No. 13

Valve Type: 6-in. gate

Operator Type: SMB-0

Safety Related: Yes

Plant Type: PWR

History. The starter button closing contacts were replaced in
November 1983.

_
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Signature-analysis findings. The close-to-open bypass switch was
opening before valve unseating. This can lead to the inability of the
operator to unseat the valve under a flow condition.

The torque-switch settings were changed to allow the operator to
deliver calculated thrusts under a torque-switch trip condition.

The torque switch was out of balance, negating the assumption that

the same torque-switch settings will cause the operator to deliver equal
thrusts in both directions at torque-switch trip.

Valve No. 14

Valve Type: 6-in. gate

Operator Type: SMB-0

Safety Related: Yes

Plant Type: PWR

History. The motor was replaced in December 1983 and May 1976. In
November 1983 the operator was unable to unseat the valve. This was
attributed to the gate being in the seat during cooldown and becoming
pinched through contraction of the valve body. (Note: this is a dc I

'

throttle valve with no " seal-in" in the control circuit.)
Signature-analysis findings. The close-to-open bypass switch was

opening well before unseating of the valve. This can lead to the
inabili:y of the operator to unseat the valve under some flow conditions.

The torque-switch settings were changed to allow the operator to
deliver calculated thrust values under a torque-switch trip condition.

Valve No. 15

Valve Type: 4-in. gate

Operator Type: SMB-00

Safety Related: No

Plant Type: PWR

History. The valve stem packing was replaced in October 1983. The
torque switch was replaced in August 1981.

Signature-analysis findings. The torque-switch settings were
changed to allow the operator to deliver calculated thrusts under a
torque-switch trip condition.

Valve No. 16

Valve Type: 12-in. gate

Operator Type: SMB-0

Safety Related: Yes

Plant Type: PWR
!

History. No history is available.
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Signature-analysis findings. This valve was found to be moderately
backseating, which can cause damage to the upper part of the gate and the
valve bonnet and wear on the stem-to-gate connection.

The torque-switch setting was changed to allow the operator to de-
velop calculated thrusts under a torque-switch trip condition.

The close-to-open bypass switch was opening before valve unseating.
This could lead to the inability of the operator to cnseat the valve
under some flow conditions.

Valve No. 17

Valve Type: 18-in. gate

Operator Type: SMB-1

Safety Related: No

Plant Type: PWR

History. Operator was removed and disassembled. Inspection re-
vealed a loose wormshaft-bearing locknut. The bearing was replaced, and
the operator was reassembled and greased in October 1984.

Signature-analysis findings. The close-to-open bypass switch was
opening before valve unseating. This can lead to the inability of the
operator to unseat the valve under some flow conditions.

The torque switch was found to be out of balance, negating the
assumption that the same torque-switch settings will cause the operator
to deliver equal thrusts under a torque-switch trip condition.

It was observed that the torque-switch limiter plate was not in-
stalled on this operator. Normally installed by Limitorque, this limiter
plate prevents setting the torque switch at a valve suf ficiently high to
cause valve or operator damage.

The torque-switch settings were changed to allow the operator to
develop calculated thrust values under a torque-switch trip condition.

Valve No. 18

Valve Type: 18-in. gate

Operator Type: SMB-1

Safety Related: No

Plant Type: PWR

History. No major electrical or mechanical maintenance has been
documented.

Signature-analysis findings. The close-to-open bypass switch was
opening before valve unseating. This can lead to the inability of the
operator to unseat the valve under some flow conditions.

The torque switch was out of balance, negating the assumption that
equal thrusts at torque-switch trip would be delivered with equal torque-
switch settings.

Torque-switch settings were changed to allow the operator to deliver
calculated torque-switch trip thrust values.

. -- - - - _ - - . . . - - _ -- - ---_
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Valve No. 19
Valve Type: -12-in. gate

Operator Type: SMB-0

Safety Related: Yes

Plant Type: PWR

History. No major mechanical or electrical maintenance has been
documented.

Signature-analysis firdings. The torque switch was out of balance
by a factor of 2.3 to 1, negating the assumption that equal thrusts at
torque-switch trip will be delivered with equal torque-switch settings.

The torque-switch settings were changed to allow the operator to
develop calculated thrusts under a torque-switch trip condition.

Valve No. 20

Valve Type: 12-in. gate

Operator Type: SMB-0

Safety Related: Yes

Plant Type: PWR

History. No major mechanical or electrical maintenance has been
documented.

Signature-analysis findings. This valve was generating excessive
thrust during backseating, causing damage to the stem-to-valve connec-
tion, the upper portion of the gate, and the valve bonnet.

This valve exhibits an abnormality in the thrust signature that is
apparently traceable to the valve guide.

Valve No. 21

Valve Type: 12-in. gate

Operator Type: SMB-3
*

Safety Related: Yes ?

Plant Type: PWR

History. Maintenance history of this HOV is not available.
Signature-analysis findings. The close-to-open bypass switch was

opening before the valve had unseated. This can lead to the inability of I

the operator to unseat the valve under some flow conditions.
The torque switch was out of balance by a factor of 1.2 to 1. This

condition negates the assumption that che same torque-switch settings for
bath directions will cause the operator to deliver equal thrusts upon a
torque-switch trip cendition.

1 f

9

.
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Valve No. 22

Valve Type: 1 5-in. gate

Operator Type: SMB-00

Safety Related: Yes

Plant Type: PWR

History. Maintenance history for this MOV is not available.
Signature-analysis findings. The motor-current signatures indicate

an excessive or unbalanced force exerted on the operator by stem packing.

Valve No. 23

Valve Type: 12-in. gate

Operator Type: SMB-3

Safety Related: Yes

Plant Type: PWR

2

History. This MOV had the motor bearings replaced in 1976. The
valve itself was overhauled because of leaking past the seal in November-
1983.

Signature-analysis findings. The torque switch was out of balance
by a factor of 2.1 to 1. This condition negates the assumption that the
same torque-switch settings for both directions will cause the operator
to deliver equal thrusts during a torque-switch trip condition.

Torque-switch settings were changed to allow the operator to deliver
calculated torque-switch trip thrust values.

Valve No. 24

Valve Type: 1-in. globe

Operator Type: SMB-000

Safety Related: Yes

Plant Type: PWR

History. No significant mechanical or electrical maintenance has
been documented.

Signature-analysis findings. The torque-switch settings were
changed to allow the operator to deliver calculated torque-switch trip
thrust values.;

Valve No. 25

Valve Type: 14-in. gate

Operator Type: SMB-2

Safety Related: Yes

Plant Type: PWR

i

- -- , - _ _ _ , . _ - . _ . - . _ . _ . . - , - . . . . - . - _ _ - - - _ - . _. - . . . _ . . , . , - - . . .-
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' History. This is a high-speed. valve with a motor brake installed to )reduce the effects of inertia and the tendency of some high-speed valves
to rebound out of - the seat.

The valve stem was repacked in 1979; the packing was tightened- ini

1981 and 1983 because of leaks.
Signature-analysis findings. The torque-switch settings were

changed to allow the calculated torque-switch trip thrust values to be i

achieved.
'

The close-to-open bypass switch was opening before the valve had
j unseated. This can lead to the inability of the operator to unseat the
!. valve under some flow conditions.
2 The torque switch was out of balance by a factor of 1.73 to 1. This

condition negates the assumption that the same torque-switch settings for
both directions will cause the operator to deliver equal thrusts during a

}: torque-switch trip condition.
The excessively tightened packing causes a high running load that

| subtracts from the thrust available to close the valve.

) Valve No. 26

E Valve Type: 2.5-in. gate

Operator Type: SMB-00

; Safety Related: Yes

Plant Type: PWR
I

History. This is a block valve designed to use a limit switch to-

stop valve travel in both directions, with torque-switch protection also
in the control circuit.

'The valve stem packing was replaced in December 1983.
i Signature-analysis findings. The close limit switch was opening
; before the gate contacted the seat. There was no stem thrust into the

seat - clearly an undesirable condition..
' The close-to-open bypass switch was opening before the valve had

unseated. This can lead to the inability of the operator to unseat the
valve under some flow conditions.

| Valve No. 27 i

Valve Type: 2.5-in. gate,

i
! Operator Type: SMB-00
I

Safety Related: Yes

! Plant Type: PWR
i
1 History. This is a block valve. The disk was reworked in February

1983, and the torque switch and limit switch assembly / wiring were replaced
in April 1984 and February 1982, respectively.

; Signature-analysis findings. This valve exhibits a loading condition
; that may correspond to operator gear wear.
I

i :

|

!

i

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



.

29

Valve No. 28

Valve Type: 2.5-in. gate

Operator Type: SMB-00

Safety Related: Yec

Plant Type: PWR

History. This MOV had the torque switch and the limit switch assem-
bly replaced in December 1983. The valve stem packing was replaced in
September 1981.

Signature-analysis findings. The close-to-open bypass switch was
set to open too long after gate unseating. This removed the protective
torque switch from the circuit for an undesirably long fraction of the
operating cycle. Should an obstruction have occurred, the motor could
have gone to a locked rotor condition.

Valve No. 29

Valve Type: 16-in. gate

Operator Type: SMB-0

Safety Related: No

Plant Type: PWR

History. No significant prior mechanical or electrical problems.
Signature-analysis findings. The close-to-open bypass switch was

actuating prior to the unseating of the disk. This can lead to the in-
ability of the operator to unseat the valve under some flow conditions.

There appears to be a slight galling condition in the close-to-open
direction toward the end of the valve guides.

Valve No. 30

Valve Type: 8-in. gate

Operator Type: SMB-0

Safety Related: Yes

Plant Type: PWR

History. Bonnet gasket replaced; limits .eset because of a steam
leak in April 1981. Valve repacked because of packing leak in May 1983
and July 1983.

Signature-analysis findings. The close-to open bypass switch was
actuating prior to the unseating of the disk. This can lead to the in-
ability of the operator to unseat the valve under some flow conditions.

-.
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Valve No. 31

Valve Type: 4-in. gate
>

Operator Type: SMB-00

Safety Related : Yes

Plant Type: PWR

History. The valve was disassembled and the packing reworked be-
cause of a steam leak at either the packing or the bonnet in April 1981.

Valve operability was checked in July 1981, because it " torqued out" be-
fore going closed. A lantern ring was installed upside down, then rein-

*

stalled, and the valve repacked in June 1981 and again in July 1983. The
valve was repacked in July 1983. The valve was stroked, and the housing |

was inspected for cracks in July 1981.
Signature-analysis findings. The close-to-open bypass switch was

actuating prior to the unseating of the disk. This can lead to the in-
ability of the operator to unseat the valve under some flow conditions.

The valve was coasting into the backseat after the open limit switch
had actuated. Most valve backseats are not designed for this type of

'loading condition.
|

Valve No. 32

Valve Type: 12-in. gate

Operator Type: SMB-1

Safety Related: No

Plant Type: PWR

History. No significant prior mechanical or electrical problems.
Signature-analysis findings. The close-to-open bypass switch was

actuating prior to the unseating of the disk. This can lead to the in-
ability of the operator to unseat the valve under some flow conditions.

Valve No. 33

Valve Type: 12-in. gate

Operator Type: SMB-1

Safety Related: No

Plant Type: PRR

History. No significant prior mechanical or electrical problems.
Signature-analysis findings. The close-to-open bypass switch was

actuating prior to the unseating of the disk. This can lead to the in-
ability of the operator to unseat the valve under a flow condition.

Unusual seating and unseating thrust signatures that may have been
caused by grease packed in the spring cartridge cap were noted.

_- - - _ - - . - _ - _ _ _ _ _ _ - . -- - - _ . - . -_
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Valve No. 34

Valve Type: 24-in. gate

Operator Type: SMB-4

Safety Related: No

Plant Type: PWR

History. Motor was removed to allow a new pinion key to be installed
in July 1981. Bonnet bolts were retorqued to 45,000 psi bolt stress in
April 1982. The valve was Furmanited and the rings were repaired in June
1982.

: Signature-analysis findings. Water was present in the spring-pack
cavity when the MOVATS spring cartridge cap was installed.

Valve No. 35
Valve Type: 16-in. gate

Operator Type: SMB-0

Safety Related: No

Plant Type: PWR

History. No significant prior mechanical or electrical problems.
Signature-analysis findings. In the absence of bypass protection,

the torque switch actuated, causing the valve to trip during the initial
close-to-open stroke. The close-to-open bypass switch was adjusted to
properly cover the unseating of the disk.

Valve No. 36

Valve Type: 10-in. gate

Operator Type: SMB-0

Safety Related: Yes

Plant Type: BWR

History. The maintenance history of this MOV is not available.
Signature-analysis findings. This MOV exhibits severe loading con-

ditions in the operator. Signatures indicate the following possibilities:
(1) the worm gear is not moving freely on the drive assembly and (2) the
worm shaf t bearing locknut is loose.

The thrust signatures indicate the existence of a spring-pack gap,
which has the effect of reducing the load at torque-switch trip for any
particular torque-switch setting.

5.2 Statistical Summary;

Table 5.1 is a summary of the significant abnormalities detected and
the percentage of the valves displaying that particular abnormality

,
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Table 5.1. Summary of significant MOV
'

abnormalities identified by MOVATS

aAbnormality Percent

Improperly set bypass switch 75

Incorrect torque-switch 50 i,

calibration |

Unbalanced torque switch 33

Excessive spring-pack gap 17

i Excessive packing tightness 8
1 |

Excessive inertia 84

Loose stem-nut locknut 8

Valve backseating 8

Steam wear 8

i Grease hardening 8

Gear wear 6

Motor degradation 3

Miscellaneous abnormalities 35

aThe percentages shown in this table are
based on a limited sampling of valves avail-

.

able for use in this test program. As a re-
2 sult, the values should be considered as in-

dicators of frequency of occurrence of the
listed abnormalities rather than absolute
measures applicable generally to all MOVs.

:

f arranged in order of decreasing frequency. Note that some of the ob-
served abnormalities involving stem thrust load conditions could only be
determined if a calibration of the spring pack is performed. Because
calibrations were obtained only on selected valves, the percentage of i

occurrences for those particular abnormalities was based on those valves>

that were calibrated.

!

4

!
:
i
.

i

.

.

4
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6. ANALYSIS AND CONCLUSIONS

In this section the results of the 36 valve tests are analyzed to
conclude what the MOVATS signature-analysis method provides regarding MOV
operational readiness. Note that all of the valves included in this study
were considered operational by the utility at the time of the MOVATS test.

6.1 Analyses of Abnormalities Found During Testing

The MOVATS test method utilized three signatures (stem thrust mea-
sured as axial worm movement, motor current, and switch actuation times)
taken during an MOV cycle to detect and dif ferentiate among abnormalities
present in the MOVs. A characterization of each of the abnormalities

,

detectable by the F0 VATS method, including six that could be identified
as time-dependent degradations (aging related) and ten that could be
characterized as incorrect adjustments or other abnormalities, is given,

in Sect. 4. Of the latter, six could also be considered as the type of
I abnormalities that could cause valve failure under some anticipated

operating conditions. These results are given in Table 6.1.

An examination of the statistics of the MOVATS test results (Table
i 5.1) shows that nearly all of the abnormalities detectable by the MOVATS

method were , in fact , observed during the tests in one or more of the

i

~

Table 6.1. Summary of abnormalities detectable
by MOVATS classified by type

Time-dependent Incorrect adjustments and
degradations other abnormalities

Bent stem Excessive inertia

Gear wear Inadequate stem lubrication

Motor pinion binding Improper seating

Stem wear Valve backseating

aGrease hardening Incorrect torque-switch calibration

Motor degradation Unbalanced torque switch"
aExcessive spring-pack gap

Excessive packing tightness

Improperly set bypass switcha

Loose stem-nut locknut"

aAbnormalities that can cauae valve f ailure under some
anticipated operating conditions.

i
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valves. The abnormalities included both time-dependent degradstions and
incorrect adj us tmen ts . In no case was the magnitude of the abnormality
suf ficiently large enough to have been noted during previous routine
surveillance testing, however.

Note that the three most common abnormalities involved incorrect
adjustments of the torque and limit switches. The most frequently ob-
served abnormality was an improperly set bypass (limit) switch, occurring
in 75% of the valves tested. All three of these commonly occurring ab-
normalities could, under some conditions, cause failure of the valve to
operate.

6.2 MOVATS Capabilities in Providing Diagnostic
Information Regarding Operational Readiness

As defined in Sect. 2.3, operational readiness is the ability of a
component as installed and maintained to operate properly when called upon
at any time in the future under all anticipated operating conditions. The
MOVATS method, which detected the incorrect adjustments that can cause
valve failures under some anticipated operating conditions, thus provided
diagnostic information that indicated specific valves that, although oper-

,able, may not have been in a state of operational readiness.
The MOVATS method also detected, and to some extent determined the

magnitude of, various time-dependent degradations present in HOVs. Al-
though it is not possible to determine operational readiness based on a
single measurement of the extent of degradation, the MOVATS method, if
utilized periodically during successive outages, could provide diagnostic
information useful for determining operational readiness with regard to
those degradations detectable by the MOVATS method.

6.3 MOVATS Limitations in Providing Diagnostic
Information Regarding Operational Readiness

Although the MOVATS method was found to be capable of detecting many
abnormalities in MOVs, it cannot be assumed capable of detecting all
abnormalities that can cause MOV failures. The limitations in that rega rd
are of two types:

1. Degradation that cannot be detected or dif ferentiated using the three
signatures obtained by MOVATS, including, for example, valve leakage,
motor overheating, loose fasteners, and cracked or corroded gears,
shaf ts, or other mechanical parts where the part is still geometri-
cally intact.

2. Degradation that cannot be detected or trended by tests carried out
at shutdown (ambient) conditions, including, for example, degrada-
tions of the obturator, seat, or stem that show up as increased run-
ning load only when there is a pressure dif ferential across the obtu-
rator or an elevated pressure or temperature in the valve body. |

.. .. __ , _ _ _ _ . _ . _ - _ _ _ .. _ __ _ - ___ - _ _ _ _ _ _ _ , _ _ _ _ _ _ - _ . _ . __. . _ _ -_ _ __



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

35

A second limitation of the MOVATS method is the requirement that it
be installed and removed manually for each valve tested. This can result
in excessive radiation exposures to the technicians carrying out the
tests in some instances. It also limits the number of valves that can be
practically monitored during a given outage.

6.4 Conclusions

Based on the field tests carried out as part of this program and on
an analysis of the capabilities and limitations of the MOVATS method, the
follow!.ng conclusions appear justified:

1. The MOVATS method can provide valuable diagnostic information regard-
ing the operational readiness of MOVs well beyond that obtainable
from ASME Code Sect. XI type surveillance tests.

2. The field tests carried out as part of this task. demonstrated that
incorrectly adjusted bypass and torque switches are extremely com-
mon. Both of these abnormalities, but particularly the incorrectly
adjusted bypass switch, can directly af fect MOV operational readiness.

3. The MOVATS method can provide useful diagnostic information regarding
time-dependent degradation (aging) of MOV parts. However, to use
that information in determining operational readiness, the method
must be applied periodically, and trending data must be obtained f rom

which operability into the future can be extrapolated.
4. The MOVATS method has limitations with regard to its ability to de-

tect all abnormalities and to its convenience. Neither limitation,
however, affects its ability to provide diagnostic information re-
garding MOV operational readiness beyond that obtained using the ASVE

i Code Sect. XI tests.
,
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Appendix A

STATEMENT OF WORK

FIELD INVESTIGATION TO IDENTIFY DEFECTS AND SERVICE WEAR
IN OPERATIONAL MOTOR-OPERATED VALVES IN

NUCLEAR POWER PLANTS

Objective

Using valve signature-analysis techniques, determine the general
condition of a representative sample of operational MOVs at nuclear power
plants. Characterize the defects and/or service wear diagnosed by signa-
ture analysis and suggest maintenance actions, if any.

Method of Accomplishment

1. Obtain the cooperation of one or more utilities in making available
for signature analysis operational MOVs in operational (preferably
older) nuclear power plants. The valves should include as many MOVs
as possible from safety-related systems, and their prior operating
and maintenance histories should be available.

2. Develop and submit for approval a test procedure based on M0 VATS
technology for both obtaining valve-operator signatures and diagnos-
ing valve and/or operator defects and service wear during both open-
ing and closing cycles based on the signatures obtained. The test
procedure dealing with diagnosis should include acceptance and/or
rejection criteria for each defect and/or service wear identified.

3. Using the test procedure, obtain valve signatures using MOVATS equip-
ment for a total of ~40 valves. Analyze data for each valve to ob-
tain a diagnosis of defects and service wear. Based on the accept-
ance/ rejection criteria, identify remedial actions, if any, for each
valve where defects and/or service wear are identified. Whenever
possible, an independent verification of actual defect, degradation,
or service wear will be obtained and documented. In those cases
where remedial action is accomplished during the period of testing, a
second set of diagnostic data should be taken and analyzed following
completion of remedial action.

4. Prepare monthly status reports plus a final report giving the results
of the task in terms of the statistics of defects and service wear
identified and of the recommended remedial action.
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Appendix B

DETAILED SIGNATURE ANALYSIS REPORTS,

Comment

The following motor-operated valve analyses are presented essenti-
ally as received from NOVATS, Inc. Codes 1 through 4 are used by H0 VATS
to designate the level of importance of their findings; Code 1 is of the
highest importance and Code 4 the lowest. These assignments of code level

' were subjective on the part of H0 VATS, Inc., and have no relationship to
i any other system.

If the valve test reports are examined closely, it will be apparent
that sometimes the plot information does not substantiate the comments.
The reason for this is that the conclusions were reached by viewing the
data on a storage oscilloscope while the plots included here were formed
on an x-y plotter. Although both methods used the same basic data, the
x-y plotter cannot match the oscilloscope for revealing the fine struc-
ture.

I

i

!

|
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Test I.D. Valve #1

4 Code Comment s

!

I 1 The thrust signatures show that the
1 potential for a loosened stem nut
j locknut exists. (See Recommendation

#1).- ,

i

4 The torque switch was found to be out < f [
d

] balance by a factor of 2.94 to 1.0, t

(See Recommendation #2).'

1

i Recommendations

[ 1. We recommend that the following actions be taken to visually determine
! if the locknut is in fact loosened:
;

a. Operate the valve to a mid-position by opening the valve.

} b. Remove the stem guard pipe if one entsts, i

i
c. Once the guard pipe is removed, visually inspect the locknut to .

i determine if it has backed itself out.
'

i
; d. Please note also that if the locknut is found to be loose,

'readjustment to the correct position will result in the limit.
bypass, and light indication switches being improperly positioned. !

.
r

'

2 An open torque switch setting of 1.0 resulted in the actuator
developing approximately 4300 pounds of thrust, while a close torquei

I

!- switch setting of 1.0 resulted in approximately 12,700 pounds of
i thrust. This data should be considered should it become necessary to
i change torque switch settings in the future without the use of the
j HOVATS Series 2000 System.

i
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TEST ID: VALVE N1

SYSTEM OPERAYOR

SYSTEM tFA TYPE : St1B

FLG4 3 0 SIZE : I
4

TEttP At1DI G lT SERInL 110. : 100817
"

PPESS : ATt10 SPHERIC CADER t10. 336* vin

SF TY PFL Ot la A ORIErsinT f uti: H0F l .'O e T 4.L I

ELECTRICAL ' %| VE

1

C0t4 TROL CIP UOLTS: 120 I D . Il0. I F C41- 74
,

AC/DC : AC TiFE : CAT E
1

| OPDA C0t4 TROL L!rtli SIZE : 12".

*
i

CLOSE CCt: TROL : TOFOUE COD ( OR I EllTAT I C41: HOP 12Ct4TAL

11CC i PO A Iti! TI AL 90i t TICit t a 's

S 04 . sells!NG CIP. UOLTAGE fit 3AL POSITiort ti'A

) TOPOUE S&4 ITCH tt0 TOP

1
i

j OPDiT.S. SETT !r10 3.0/3.0 UOLT 1 : 575 nC

| CLOSE T.S. SETT!t4G: 1.75't.75 PnTED AftPS: 6.35
,

L!tt!TER PLATE : t10t4E S PE E C- 1720

i TS BALAt1CEABLE : YES HOP 5E'Ct1EP: 12 FT #
'

TEST EQUIPtiEt4T

LO-O CELL W i 50 K--tDA

AtiP PROEE # : S!!1PSCtu 20) fl/A

t%It4FPAt1C # : tv4

TriD # : ti/A

i

I .

!
i

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



-- _ ____ _ _ _ _ _ _ _ _ _ - _ _ _ - _ _ _ _ - _ _ _ _ . _ _ _ _ _ . _ _ - - -

i

42

TEST 10: VALVE #1 BY: RLBJ DATE: 06-17-85

THRUST SIGIATURE 4LLYSIS
I

TS-0C-Ot-01 TS-CO -01 -0 2

STROFE T!?tE : 57.79 SE:C0t JDG STF0FE Tit 1E : 57.4 SECGIDS

CePs"; rittE : 0.48 1ECollD S OYFni$ Tit!E : 3.53 ". EC or 4DS

THRUST AT CST : 16J76 # PROTECT!Ott IbRG!rt 1.76 SECUt4DS

SEAT THFU$T si CST: 12744 m ttiSEATitlG T!ttE 1.78 SECCtlDS

+CE RUtf THkUST : 2*31 # #>E kute THPUST : 2293 m3

t% < PU4 THFUST : 3632 # tMX PLtl THRUST 2994 u

IriEFT! L T HPU.RT : 35 ". UllSEATir4G THPUST : Stel =

| TOTsl THRUST : 22429 # THRUST 6.T CST : tt/s

| TOROUE SH. SETT !t4G 1.75/t.75 TOROUE SH. SETT!r4G 3.0 / 3.0
1

SPR!tlG FACA EALIEPATIOtt SIG MTURE AtWLYSISj

j T L -L+.L-f i 's-f t 's K-FsCTOR: 12744 w a> PREL0sD: ( rut # 41t40

|

t-10 TOR CUPPDAT $!0inTURE AtWLYSIS

CS-0C-01-03 CS-CO-Ot-04

STROFE T!t1C t 57.94 SEC0tiDS STR0ht T!!iE : 57.4 SECCt3DS,

i

PEAK ItlRUSH : 20.72 4tPEFES PEi M lilRUSH : 20.05 At1 PERES

4'E. RUri CURFDaT 5.41 41FERES #>E. RLtl CURFEt4T 5.35 4tPERES
|t%X. Pull CURRD4T 5.41 At1 PERES FMX. PLtd CURPD4T : 5.35 At1 PERES

SEAT!!JG CUPPD AT 6.21 stiPEEES DID CORADAT 5.31 4tFERES

4

.

E

I

I

L

4

.

i

b

'i
4

i

.

i

i

f

_ - _ _ ,,. ._m.. m _. .,_,-_,.-m%- ~,_-m-, , , - , .r ,,vr. _ .,~,-r.,yw_,,-., _ , , , , . - , , , - .,-.-,_-,__..,,--,,c., , -3



TEST I C DJTI FI CAT I Cr J : VALUE #1
E'C4 3E LOCATICt4 : 01-01

PLOT 143. .

TrtD L $4;;T C HES : OPEf4 TO CLOSE

STPO*E tit"E 5'.7? 9 EC Ct JD 5 WJE PLtd THFUiT : 2931 #

f%^ F Lt d T NGUST : 3o32 #

E'tFAIS TIME 0.43 S EC Ct:D5 THPUST AT C5T 16376 #.

SEAT THPU5T AT CST: 12744 W
ItJEPTIAL THRUST : 36 %

TCROUE Sa : E T T !' c. : 1. 'E 1. 75 TOTAL THRUST : 22429 #

;- . .

V/D 2.SCCo-1 .I

I i
Vy C.e-7 !,

L -i
' (T/D 1.COCel
I iTL-8.390e1 ;

*

;
&w n ,

* (V/D 2.SCCoC t
w

j fVy C.e-S Is.'IrcH

sisATURE -
'

I_
. . _ . _ _

i j /D 1.CCCel j
'

;T j
;TL -8.4CCel i

7 ! I
'

i
; , - .
I |

*

THKUST L l |
SICNAR'RE, m. ,

, \. b.w
.

i

. ,
, .

i .
t *

: i
.
I

L_-__. . -A- _. . a. - - - - . A - --A - ---4-*-- - --- - - *

TL Vx
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TEST I CD AT I F I CAT ! 0r s: VALUE #1
?TOF-CE LOCa7!Cre : 01-03

PLOT tJ0. 3
r10 TOR CUFFD4T L SWITCHES: OPDJ TO CLOSE

STROF E tit'E 5'.94 SEC Ct4DS PEAK INPUSH : 20.72 #1 PERES
#/E . RUrJ CURREtJT : 5.41 #41 PERES
F IAX . rut 1 CURRENT 5.41 AMPERES
SEATIf 4G CURPDJT : 6.21 41 PERES

V/D 2.500e-1

-
-

Vy 0,e-7

T/D !.000eI
TL -0.398e1 ,

- w
V/D 5.000e-1

SWITCH

SI"AARE " |' Vy O.e-7
vAtwN,5wnNhWrNN&svMRMNWNN!MMMMIMMMLWMwanNWNnMNNNMW! -

8 T/D 1.000e1|

TL -8.400e1
Vy -

,

-

|
-

.

i
f L _

|| ! ,

mToa
CURRENT L

- L |'T

SIGNATURE; c

t

TL vx
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Test I.D. Valve #2

code comments

1 The close-to-open bypass switch requires
adjustment to properly cover the
unseating of the valve.

Recommendation

1. The bypass switch should be set to actuate after the valve has
unseated.

I

-._. -.-. _ - . - . . . - ,, .- . , . . . _. .--_ -.- ,
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TEST ID: VALVE #2
i

SYSTEM OPERATOR

*
SYS1Q1 : N'A TYPE : StiB

FLOH : O SIZE : 1

TE11P : MiDIEt1T SERIAL tlO. : 103130

PPEGS : ATt10 SPHERIC ORDER t40. 338610A

SFTY PEL'D: IUA OR I Ef4 TAT I 0ti VERTICAL

ELECTRICAL VsLUE
J

CC43TPOL CIR UOLTS: 120 10. f10. I DFrl-76

AC ('C : AC T'<PE : CATE

OFEll CCt1 ROL : Lit!!T SIZE : 12

CLOUC COtlTROL TORQUE BODY ORIEtiTATIOtis HORIZ0tlTAL

MCC : fpA Iti!TI AL POSITICri: FUA

SW. set!SItJG CIP. : C UPPDAT F!tML POSITICt1 : FUA
f,

'

TOROUE S411TCH ; 110 TOR ,

OPE,t t T . S . SETTItJG : 3.5/3.5 VOLTS : 575 AC
,

CL?SE T.S. SETTING: 3.0/3.0 PATED At1PS: 6.35
o< .

LIti!TER PLATE : 4.0 SPEED : 1720

TS EWLAt4CEABLE : YES HORSEPCHER: 12.0

TEST EQUIFtiEt4Ti

1

' LOAD CELL h a f4/A--tVA

APIP PROBE N : SitiPSorl< 20) tVA '

tMINFPAriE M : tuA

TriD # : tVA

.

+
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TEST ID: VALUE :2 BY: RLB DATE: 06-17-85

THRUST SIC 4MTURE 4MLYSIS

TS-OC-01-09 TS-CO-01-10

STROFE T!ttE : 51.68 S ECOt 4DS STP0kE TIME : 61.72 SEC Ct4DS

BePASS TIME : O SEC OrIDS B'r PASS T f riE : 0.32 E EC 0t 101:,

THRUST AT CST : 3.18 V PROTECT!0f t IMRGirl :-1.42 SECCtlDS

SEAT THRUST AT CST: 3.10 V Lt1SEATIt16 T! tie : 2.24 SECOt 4DS

AVE Rt.tl THRUST M LLCub AVE RLea THRUST : <PRELOAD

t-M - Puri THRUST : <PRELCMD tMX RLt1 THRUST : <PRELOAD

IriERTIAL THRUST : o Ut1 SEAT!t4G THRUST : 0.935 V*
.

TOTAL THRUST : 3.39 V THRUST AT CST : rt/A

TOPOUE Ste. SETT!!10: 3. 0/ 3. 0 TOROUE 551. SETT!t4G: 3.5'3.5

SPPlilG PACE CALIBRATICtl S I C4 bT URE At ML'r SI S

tJO SPRING PsCK CALIBRATIQ ' SIC 4MTURE ACQUIRED

tiOTOR CURRErlT SIC 4MTURE AtlALYSIS

CS-0C-01-!! CS-CO-01-12

STROKE TitiE : 62.06 SEC0t4DS STR0kE T!?iE : 61.66 SECOrJDS

PEsE It4 RUSH : 18.84 AtiPEPES PEAK Ir4 RUSH : 18.99 AMPERES

AVE. Puri CURPEt1T : 6 At1 PERES AVE. Ruta CURRENT : 5.7 AtiPERES

MAX. PUt1 CURREt4T : 6 AMPERES tM X . RUtl CURRErlT : 5.75 HMPERES

SEATitlG CUPFErlT : 15.06 Ar1 PERES ErlD CURREt1T : 5.63 Af1 PERES

-- . , _ _ _ _ . - - . . _ _ . , _ .
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TEST I DEt4T T FI C AT I Cri s t%LUE #82
STOPAGE LOCATICf4 : 01-10

PLOT tJ0. 2
Ttc & SLJITCHES : CLOSE TO OPEN

&
(FRELOADSTROKE T!r1E : o!.72 SECCtJDS A'>E RUN THRUST :

t%X RUtJ THRUST : <PPELOAD
BYPASS TIME : 0.82 UtJSEATING THRUST . G.935 V
UNSEATItJG TIME : 2.24 SECCt JDS THRUST AT CST : N/A

PROTECTION tiARGIN :-1.42 SECOtJDS TOROUE SW. SETTING: 3.5/3.5

V/D 2.500e-1

-
-

Vy D.e-7

T/O 1.000e1
TL -8.398e1 u

_

V/D 2.50000SWITCH hu
Vy O.e-6i SIGNATURE K

-
_

T/D 1.000e1
TL -8.400e1

_

_
s - - - _ - - __ _ _.__ _ _ _.

' THRUST
SIGNATURE J

;
-

E

e

.
- I

:

I

TL yx



TEST I DENT ! FI CATI Orl: VALUE #2
STORAGE LCCAT10tJ 31-11.

PLOT NO. 3
t10 TOR CUPF Et4T A SWITCHES: OPEt1 TO CLOSE

STROKE T!t1E e2.Do SECOr 4DS PEAK ItJRUSH : 18.84 AtiPERES
AVE. Pltl CUPRErlT : 6 At1 PERES
t%X. RUti CUPPEtJT : 6 AMPERES
SEAT!rJG CUPREtJT : 15.06 At1 PERES

,

V/D 2.500e-1

_ _

Vy D.e-7

T/D 1.000e1
TL -8.390e1

SWITCH L V/D 5.000e-1 U
SIGNATI|RE

_ _

Vy D.e-77-.

T/D 1.000e1
TL -8.400e1

Vy -

.

- .-

.

- _

.
'MOTOR

CURRENT
~ d ~

|
SIGNATURE |

|

TL vw

- _ _ _ _ _ _ _ _ _ _ _ _ _ _
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Test I.D. Valve #3

code Comments

! Thrust signatures show that the
potential for a loosened stem nut

locknut exists. (See Recommendation
#1).

3 The close-to-open by pa .s switch requires
adjustment to properly over the
unseating of the disc. (See

Racommendation #2).

4 Thrust signatures indicate an appirent
gap of .025" in the spring pack
assembly,

s

Recommendations

1. We recommend that the following actions be taken to visually determine
if the locknut is in fact loosened:

a. Operate the valve to a mid-position by opening the valve.

b. Remove the stem thread guard pipe if one exists,

c. Once the guard pipe is removed, visually inspect the locknut to
determine if it has backed itself out,

d. Picase note also that if the locknut is found to be loose,
readjustment to the correct position will result in the limit,
bypass, and light indication switches being improperly positioned.

2. The close-to-open bypass switch should be reset to actuate af ter valve
unseating has occurred.

__ . . . _ - _ _ _ - _.- . - _ - _ . _ _ . . - - - _ _ _ -. _.-_
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!

TEST ID: VALVE O

l'

SYSTD1 OPERATOR

SYSTEM : N/A TYPE StiD

Fla t - t 0 SIZE : 1

TDiP NiBIEtir SEPIsL F40. : 10081 $

PRESS : Hit 105PHERIC ORDER f40. : 336591A

SFTY PEL D: ti/A OPIO4TATICtte HORIZCitTAL

ELECTPICAL W.LVE

CCf1 TROL CIR VOLTS: 120 ID. NO. VALVE N3

AC/DC : sC T)FE : GATE

0P01 C0t1 TROL : L!ti!T S!!E : 12*,

i CLOSE COrlTPOL : TOROUE BOD ( ORI DITATI Ct4 : HORIZOATAL

ttCC tJ/A INITI AL POSITICris ti'A
4

563. SDiS!tlG CIR. VOLTAGE FitlAL POSITIQ4 tPA

TORQUE SWITCH 110 TOR

j OPD1 T.S. SETT!tlG : 3.0/3.0 VOLTS : 575 AC

CLOSE T.S. SETT!!JG: 2.0/2.0 PATED AMPS: 6.35

LIMITEP PLATE : 4.0 SPEED : 1720|

TS BAL(44CEABLE : YES HOR 3EPOWER: 12

TEST EQUIPt1D4T7

LOAD CELL M t t/A--t1/A

!

(dip PROB 4 N SIMPS 0t4(20) N/A4

t1AINFPANE N : f4/A

j TMD N : il/A

i
1

i
'

.

1

1

r

6

f

i

. - , - , , -.-. - - --, - - , , , , , , ,,-,.----,,_-n,,-- - - - , - ..-,----nn-. _ - - , . , , , , ,,. . ,n,,-~ ,,-- n,-- . _ . . . .-, ,
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TEST ID: VALVE #3 BY RLBJ DATE: 06-17-85

THRUST GIGtMTURE AfMLYSIS

TS-0C-01-05 TS-CO-OI-06 j

STROKE tit 4E : 63.54 SECCt aOS STROFE TittE : 63.1 SEC Ct IDS

O r F%4S T IttE : 0.4 SEC0t ids Int %55 Tittf : t.38 SEC0f1DS

THPUST nr c'.T : 1.435 'l PROTEC TI0tl tWPGtti : -4.06 ' LC ollDS.

:, CAT THPubT sr CST: 1.505 'l triSEst ittG T!t1E 5.44 SLCurit$-

n'./E Pl.t t IHPUGT : 0,19 0 s' 'E F t.t l T HPUS T 0.25 ''-

flen Rt.tl THPUST : 0,185 V tWx RUti THPUST : 0.25 9

tilCRTist THRUST : 22 L.tiiEATit1G TH9UST : 0.525 Y*
.

TOTAL IHPUGT : 2.07 U THPUST AT CST fl %

TOROUE Skl. SETTit4G: 2.0'2.0 TOROUE Sil. SETT itlG : 3.0/3.0

SPR[fl0 PACE CAllBRATIOrt S10tWTURE st4ALiSIS

110 SPPillG PACK CALIBPATICel SIGtWTURE sCOUlf ED

tt0 TOR CURRDIT SIGtHTURE AtWLYSIS

CS-OC-Ol-09 CS-CO-01-07

STROKE Tit 1E : 63.56 SEC0tJDS STP0kE TItiE : 63.03 S EC0t IDS
!

PEAM lilPUSH : 21.12 41 PERES FEAK IllEUSH : 10.23 At1PEPES

AVE. RUti CURREt4T : 5.41 AtiPERES AVE. RUll CURRDIT 5.15 AtiPERES

t%X. Ruta CURPO4T 5.41 AtiPERES tMX. RUti CUPREF4T : 5.17 AtiPERES

SEAT!tlG CUPREtJT 7.95 AtiPERES EtJD CUPPEtiT : 5.14 AfiPERES

|

|

4

;

- - - - __ - .e-. , _ . . - _ _ _ . , . _ _ _ . - - . . _ _ , - - .- -,,r, 7-- , - , - . . , - - _ _ . _ , .---,y- ,.,y - c ,-_, . , _ -_ - , , --- _ - - - . --
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|

! Test I.D. Valve #4

; Cnde comments
i

2 Drawing OEE-145-17 Rev 1 shows the power
supply for this valve as 600 volts.

Motor name plate rating is 208/416v.
'

5.1/2.55 Amps. Ibsed on this
information, we would expect that the,

'

normal running current should be'
i somewhat less than 2.55. Since the
-

average running current is 3.5 Amts, it
j appears that this machine is operating
] with excessive mechanical degradation.
j- (See Recommendation #1).

3; Thrust signatures indicate a distinct
j cyclic loading condition occurring at a
: f requency of 37.5 RPM. (See
{ Recommendation #2).
1
1

i Recommendations
!

| 1. Actual line voltage and rated running currents should be verified
immediately.

l 2. This degradation may be caused by a slight vertical misalignment of*

the drive sleeve (perhaps incorrect upper bearing housing gaskets), or
j significant wear on npproximately 50% of the worm gear's
t circumference, or possibly excessive packing load. The condition does
{ not, in our opinion, jeopardir.e the operability of the valve at this

o .e .,

J.

:

1
i
;

i

i

!

4
;

l
)

i

|
1
1

.

!

:

$

I
i

,
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;
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TE3T 10 L%LVE #4

i

$YSTEM OPERATOR
i

SYSTEM i tuA TYPE a SMB

F LC4-3 1 0 SIZE : 00
i

i TE!1P st1ErIEP4T SERIAL Plc. 101681
3

PPESS ATMOSPHERIC ORDER f40. I 340064
,

SFTY REL'D Plea ORIEritsTIOtis HOP!20P4Tnk
i

i

1

ELELTPICet (%LVE
!

Cof4TFOL CIP VOLT 1: 110 10. tio. i F 044- 10 3

Ar. C.C s nc TnVC e fl' A

i

CPEtt C0rlTEOL : LItili S!?E : 4'
j

CLOSE C0tJTPOL TOR 00E DODf OP t EtITAT I OfI HOR!20tlinL

ltC C it' A IPIIT!sL 0031T10:43 f t/A i

.
Sil. sells!P10 CIR. I VOLTsGE FltbL P0stT10fl : Pl/ A

1

TOPOUE S111TCH t t0 TOP

i

OPEt1 T.S. SETTit40 s 2.0/2.0 VOLTS : 203/414 ti/A

CLO2E T.S. SETTir10 3.0/3.0 RATED At1PS: 5.1

L!ti!TCP PLATE : f t/A SPEED 1700

i TS OnLet1CEABLE YES HOP!EP06 4ER : Pl/n

.

TEST EQU!FtiEtif
|

LOHD CELL # tuA--
l'

et1P PROGE # t i's P4/A

I f1Af tJFF(diC N I IDA

TMD u a tuA

;

h
i

e

4

i

.

i

i

f
4

i
1

1
,-___..-_.m _ . _ , . _ __.-,---._-.,--_-..._._m.,_.. _ - - , . _ _ _ . _ . . . , . - _
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TEST ID: VALVE M4 BY RLBJ DATE: 06-17-85

THRUST S!OtMTURE sil-LYSIS

TS-0C-01-19 TS-CO-Ol-13

STROFE T!P1E : 22.98 SEC0t405 STROPE TIME : 2.' . 4 5 GEtattDes

CYPASS Tit 1E 0.90 T E C CilDS OrPASS Tit 1E : 1.72 SEC Ct!Di

THRUST st CST 2.57 U PROTE CT iota MskGlta 0.91 SEC 0t 4D I

SEAT THRUST AT CST: 2.415 V ueSEATit4G fittE 0.81 SECCt4DS

#>E FUti THRUST : 0.105 V EWE Rua THRUST 0.234 V

fM*' RUll THRUST : 0,165 V IMA Rul THRUST 0.334 V

It4ERT!sL THRUST : 4 013EsTIP40 THRUST 1.204 V*
.

TOTAL THRUST : 2.695 V THRUST AT CST : t i, 'a

TOROUE S64. SETTIt4G 3.0 / 3.0 TOROUE &l. SETT! PAO: 2.0/2.0

sprit 40 PACF CALIDRATI0tl S!C4HTURE (JMLYSIS

tlO SPR!tlO PACK CsLIBRnflotl S!C4biURE HCOUIRED

tt0 TOR CURFEt4T SIGtHTURE # bl(SIS

CS-OC-02-01 CS-CO-01-20

STRotE TIME e 23 SECOtlDS STP0>.E TittE 22.47 SEC0t4DS

PEAK If4 RUSH 12.00 At1 PERES PE(W lt4 RUSH : 12.7 it1 PERES

#>E. Rui CURREt4T e 3.66 At1 PERES (#>E. Rua CURREt4T e 3.66 st1 PERES

t1AX . Rui CURREtif 3.67 (41 PERES FW . PUte CURREt4T 3.de N1REPES

SEATit40 CURREt4T I 4.74 Af1FERES Et40 CURREtJT 3.66 st1 PERES

a

_ _ _ _ _ _ _ _ _ _ _ . _ . _ _ _ . _ _ _ _ _ _ _ ._ .. _ _ _ _ .
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Test I.D. Valve #5

Code Comments

1/4 This valve exhibited the same condition
as described for Velve #6 in that
release of the hand switch in the
rontrol room upon receipt of closed
indication would not guarantee valve
closure. The switches were remet to
ensure disc contact with the seat.

2 Durins equipment installation, a " pool"
of ott was noted in the electrical
compartment cover. The limit switch
rotors as well were coated with oil. -

|
(See Recommendation f!).

4 The thrust signatures revealed a minor
gap of approximately .010" in the spring
pack assembly.

Recommendations
i

1. The limit switches should be cleaned immediately and the cause for the
oil leakage determined.
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TEST ID: L%LVE #5
,

SYSTEM OPERATOR

SYSTEM i P4/A TYPE $ St1B

FLOW i0 SIZE 00
TE!)P s 4t0!DIT SERI AL t40. t 120545
PRESS ATHOSPHERIC ORDER t40. s 34629?A

SFTY FEL'D ti/A ORIEf4 TAT!ais HORI:04TAL
!

ELECTRIC *4L W.LUE
I

CGATPOL CIR VOLTSs 110 10. t10. I %.L'/E #5

| AC DC : AC TvPC CoiTE

OFEta CCtlTROL LittlT SIZE : 4*

CLOSE CQ4 TROL TOROVE 00Dy OR I D AT+,T I Q 4 HOR 120 fits.L

t1C C I ti'A Italfl AL POS17104: ti/A

568. SO43tt40 CIR. e VOLTAGE FitML P03|TIO4 t4 'A

TOROUE THITCH tt0 TOR

OPEt4 T.S. SETTitiG 2.25/2.25 VULTS e 200 +.C

CLOSE T.S. SETTitiG 2.25/2.25 F.4 T E D 41P . 0.0
L l'ti! T E R PLATC : 3.75 SPEED t 1750
TS DAL44CE** ELE YES HORSEPOWER: 1.4

TEST EQUIPttDif

LO*40 CELL u fuA--ti/A

41P PRODE # I S it1PGot4( 200) fuA

t%ItirP4tt a tuA

TttD w a fuA

!,

i
t

-
. _ _ _ _ . _ . _ _ . _ _ _ _ _ _ _ _ _ _ _ _ _ . _ _ _ _ _ . _ _ . _ _ _ _ _ _ _ _ . _ _ _ _ _ _ _ _ - . . _ . - _ _ _ _ _ _ _ _ _ _ _ _ _ . . _ _ _ _ _ _ _ _ . _ _ _ _ _ _ _ _ . _ _ _ _ _ _ _ _ _ _ _ . _
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| TEST 10: VALVE N5 BY RLDJ DATE: 04-17-05

i THRUST $10t4ATURE AraLYSIS,

|

TS-0C-01-12 TS-CO-01-il

STROKE Titit 29.14 SEC0t403 STR0kE Titit 29.04 SECalD3

B1 PASS TittE I O SEC04DS E'vPASS TIME : 1.3 SEC 04DS

THRUST AT CST 0.056 V PROTECTlottPMN0lP4 4 0.74 SEC0t 40S

TE9T THRUST si CST -2E-0 3 V ltJSEAT!t40 TittE 0.54 SEC0tiDS

nVE Rus THRUST e 0.058 V #>E Rt.ta THRUST 0.026 V

lbx Rul THRUST s 0.0'50 V f u Rua THRUST 0.024 (

! Iti[RTinL THRUST 0 015 EAT!t10 THRUST <FRELOAD*
.

1

TOTAL THRUST 0.056 V THRUST AT CST ti/A

TOROUE GH. SETTit4G 2.25'2.25 TOROVE 561 EC TT it4G i 2.25/2.25

sprit 40 PACV CALIEFATIGi SICAMTURE 4MLYSIS

tl0 SFPlt10 PACK C++LIERATICe4 $10tbTURE ACOUIRED

l itOTOR CURR[lif SICdaTURE #MLYSIS

CS-0C-Ol-15 CS-CO Ol-14 |

i

| STROKE TittE : 2' 44 SECCt eDS SfROP E Titit : 35.2 SECCreDS

P[AK lilRUSH I 23.7 #1 PERES FEAW lt4 RUSH e 24.5 utMRES
i

! W/C. Rue CURPEt47 i t.96 HirERES #/C. RLtd CURR[tif I 5.90 MiPERES
l

| t%v. Rui CURR[tif a 5.94 41 PERE 3 t%x, RLtd CURRDef e 5.98 AtiPERES

,
SEAf tt40 CURREtiT e 5.99 41 PERES Et40 CURR[l1T e SJe At1 PERES
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TEST I[ DITI FI CATI O4 W LVE e5 "

- s

'

1

] STOFAGE LOCATIOrt 01-14
" '

a-,

] PLOT P40. 4 '

t*0TCR CURRDIT ?. 941TCHES: CLCSE TO OPD4
i
; STROF.E TIME 35.2 SECO OS PEAV IF4FUSH : 24.5 (41 PERES
| .WE. RJ4 CURPDET s 5.98 (41 PERES
; twt . RtJr4 CURED 4T : 5.78 #d1 PERES
' DC CUFFDIT 5.96 (dtPERESs
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i; 1T/D 5.00ec i -

'

jTL -4.772e! |

6 - ,N/D 1.COce0t

~ Vy C.e-7 1:i
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Test I.D. Valve #6

Code Comments

1 Initial motor current signatures
indicated a high running current (50%
over rated). Since the stem was not
lubricatd it was originally thought that
this might be the cause of the high
current. The stem was lubricated and the
valve cycled. Thrust signatures taken at
this time showed in one case that the
valve did not hit the seat. In a re-test
it barely hit the seat. This was quite
perplexing since the original signature
showed clearly that the valve was being
seated and the torque switch terminating
travel. It is important to note that
initial signatures showed that the close
to open torque switch bypass,1S-5, was
set to trip three seconds af ter

; hammerblow. During the original analysis
of this switch signature, it was
concluded that the setting was excessive,
however, it was not of major concern
since the overall valve cycle was 36-37
seconds. Final algnatures showed,
however, that the setting of IS-5 must be

i shortened and reset to open just alter
! hammerblow. This is critical since, as'

was learned later, this valve doen not
have a scel-in contactor. Operationally,
what this means in that the control room
terminates valve operation as soon as the
light indications show the valve to be
open/ closed. The closed light indication
(LS-7) is on the same limit switch rotor
as LS-5. Therefore, with LS-5 set to
trip after a significant amount of stemi

! travel, this conversely established that
the closed light would be activated
before the valve was actually closed.
The amount of time that the operator
holds the control switch after receipt of
closed indication, dictates whether or
not the valve actually closes and/or the
magnitude of the seating load. To

,

._ _ _ . _ _ _ _ . _ , , _ _ _ _ , .~. _ . - - _ _ _ ._ __ _ _ . . _ . ___
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Test I.D. Valve #6

preclude valve leakage and possible seat
damage to this steam valve, it is
recommended that LS.5 be set to trip just
af ter hammerblow and retested to verify
that the valve will seat if the control
switch is released at the time the closed
indication is received and that the
torque switch is, in fact [' terminating
the travel. LS-7 (closed indication) was
satisfactorily reset to close later in
the open to close cycle.

1 The thrust signatures reveal that the
potential exists for a loose stem nut
locknut. (See Recommendation No. 1.)

2 During equipment installation oil was
noted to be dripping from the limit
switch rotors. This condition could
throw the entire control functions into

turmoil. (See Recommendation No. 2.)

2 It should be noted that although the
valve is not set up to reliably hit the
seat, the actual seating force will
probably vary from operator to operator
(cor. trol room). Consistent seating force
will only be attained if the torque
switch is allowed to terminate travel.
(See Recommendation No. 3.)

Recommendations

1. We recommend that the following actions be taken to visually determine
if the locknut is in fact loosened:

A. Operate the valve to a mid-position by opening the valve.

B. Remove the stem thread guard pipe if one exists.

C. Once the guard pipe is removed, visually inspect the locknut to
determine if it has backed itself out.

D. Please note also that if the locknut is found to be loose,
readjustment to the correct position will result in the limit,
bypass, and light indication switches being improperly positioned.



77

Test I.D. Valve #6

2. Not only should the switches be cleaned but, likewise, the condition of
the gearbox grease and sealing gaskets inspected. Oil leakage my be
on early indication of incompatible lubricating greases.

3. If the present setup is not deemed to be optimum by plant engineering
and operations personnel, then consideration should be given to using a
seal-in contactor in the close direction.

-t

4

- .
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TEST ID: VALVE N6

SYSTEM OPERATOR

SYSTEM N/A TYPE : SMB

FLOW O S!;E : 00

TDiP : 4 1BI Etat SERIAL IJ0. : 120564

PPESS : ATP10SHERIC ORDER t40. : 346299A

SFT) PEL'D: PUA OR I D ATATI Q4 : HORIZG4TAL

LLECTRICnL VALUE

COtJTROL CIR 90LTS: 110 ID. t40. : VALVE N6

AC DC : ~C TYPE CATE*

OPEt1 COtiTPOL L !ti! T SIZE : 6"

CLOSE C01 TROL : TOPOUE BODY OPIDITATIOtis HORIZOtJTAL

FICC a IUA ItJITIAL POSITIOtJ tus

SW. SEtiS!t1G CIR. VOLTAGE FItJAL POSITIDJ : FUA

TOPOUE SHITCH t10 TOR

OPD4 T.S. SETTItJG : 2.0/2.0 VOLTS : 208 AC

CLOSE T.S. SETT !!13 : 2.0/2.0 PATED (41PS: 8.8

LIMITER PLATE 4.0 SPEED : 1750.

TS BALAtJCEABLE : YES HORSEPCNER: 1.6

TEST EQUIPMEf4T

LOAD CELL # : fJ/A--tVA

AMP PROBE W SIMPSON(200) f 4/ A

Malt 4FPAt1E # : PJ/A

TMD M N/A
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TEST ID: VALVE se6 BY: RLBJ DATE: 06-17-85

THRUST SIGrMTURE AtMLYSIS

TS-OC-Ot-01 TS-CO-01-02

STROKE T!t1E : 35.56 SECOtJDS STROKE tit 1E 36.18 SECCtJOS

BtPASS TIME 0.9 SECulDS BYPASS T!ttE : 3.86 SECONDS

THRUST AT CST : 1.546 V PROTECTICtl itARG!ta :-0.4e SECCelDS

SEsT THRUST AT CST: 1.524 V U1 SEATING TIME : 4.32 SEC0r3DS

sVE RLtl THRUST : 0.022 V AVE Rui THRUST : 0.038 V

t%x RLtl THRUST : 0.022 U t%X Rui THRUST : 0.038 V

INERT!9L THRUST : .: 1 UlSEATit1G THRUST : 0.24 U.

TOTAL TUPUST : 1.886 V THRUST AT CST : t4/A

TOROUE 501. SETTING: 2.0/2.0 TORUUE SN. SETTING: 2.0/2.0

SPRING PACK CALIBRATIOl4 SIGrMTURE AtMLYSIS

NO SPR!t10 PACK CALIBRATIOt4 SIGtMTURE ACQUIRED

.

MOTOR CURREtJT SIGrMTURE APMLYSIS

CS-0C-01-03 CS-CO-01-04

STROKE TIME : 36.62 SEC0tOS STROKE TIME : 36.26 SECONDS

PEAK It4 RUSH : 24.38 AMPERES PEAK ItJRUSH : 24.92 AMPEPES

AVE. RUN CURRD4T : 5.74 AMPERES AVE. RUN CURRD4T : 6.02 AMPERES

MAX. Rui CURRD4T : 5.74 AMPERES MAX. RUN CURRENT : 6.02 AMPERES

SEATItJG CURPEt4T : 8.86 AMPERES END CURRENT : 5.98 AMPERES
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? 3T :CCF: FICATIOrl 'M L' 'E N6
2TCEASE LOC TIOri : 01-02

FLOT tt0. 2
Tr1D 1. SN!TCHES: CLGIE TO CPE|4

STROFE TIftE 2o.13 SEC CrJOS AVE fur 4 THRUST : 0.038 V
f%X Purl THPUST : 0.038 V

BYPASS T!ttr 3.56 LtJSEATIr4G THPUST : 0.24 V
LtJSEAT!rJG T!ttE : 4.32 SECCT 4DS THPUST AT CST : f t/A

PROTECT I Ct1 r1*,PGIr4 :-0.4s SE C Cr JOS TOPOUE SW. SETTItJG: 2.0/2.0

e. . -. .r. ..- e. .,- .. e.. . - - - . , ...-.e....--.,.---_.,,
'

[uD 1.OCCeC '

(/y D.e-7,

", 1 !
IT/3 1.CCCol ,

[ |TL -0.3CCal i ao' -
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'ELT I DDIT I F I CATI ON : VALUE an6
STOPAGE LOCAT!71 : 01-03

PLOT NO. 3
MOTOR CURREt1T L S141TCHES: OPEN TO CLOSE

STROhE TIME : 36.62 SECOrlDS PEAK INRUSH : 24.38 AMPERES
AVE. RUN CURPDJT : 5.74 AMPERES
MAX. PtF4 CURPDJT : 5.74 AMPERES
SEATING CUPRENT : 8.86 (d1 PERES

__ _ . . _ _ . _ . _ _ _ , . _ . . _ . . .
. . _ __ _ .y_._ , 3

j ;V/D 1.00Ce0 ,

ivy C.e-7

T/D 1.CDDel i
,

iT1. -B.552e1 j
, =

| !,

! I

h. -
- j

.

1
i *

vy j-
~

! !i
'F l |

'

MOTOR CURRENT I I'

SIGNATURE L M'

; | t

i i e

I |

I 1 !
i :,

L.. . . _ a... . .. a . ._ a. _ m. __. .a.._._. _ _ _ _ . . _ ~ _ . . J
TL W

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



TEST DEtJTI FI C-TI CtJ r VAL'JE #6
STORAGE LOCATIOtJ : 01-04

PLOT NO. 4
t10 TOR CURRDJT & SWITCHES r CLOSE TO OPDJ

STROKE TIME : 36.26 SECOt1DS PEAV ItJPUSH : 24.92 (d1 PERES
A'v E . RutJ CURRDJT : 6.02 AMPERES
MM. RUtJ CURREtJT : 6.02 AMPERES
EtJD CURRDIT : 5.98 AMPERES

__.,......7.. . _ _ . , . _ . . . _ . _ _ , . . _ . , .. , , . , , ,

fV/D 1.00Ce0 |.

{ (Vy C.e-7

T/D 5.CCe0 ;,

tTL -5.414e1 ;

i,
: co

L _

!

i "
-

I I

Vy h ! 1

! }

.

1 !
MOTOR CURRENT ' | I t

i

SIGNATURE L
'

.

L _

i

-,
-. ...A - .L . . J - J J .a- . _ . . ._A. - ...J4. .- . . .

TL Vx
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Test I.D. Valve #7

Code Comments

1,4 Testing the valve at the as found
settings revealed that the operator was
developing thrusts in both directions
that exceeded the operator's designed
maxiimm. The torque switch settings
were changed from 4.0 in the open
direi tion and 4.5 in the closed
direc tion to 3.0 in the open direction

and 2.0 in the closed direction. This
was d>ne to attain the target thrust
value which are lower taan the |

opera .or's design reximum.

1,4 The close-to-open bypass required
adjustment to properly cover the
unseating of the vsive. I

3,4 The torque switch was found to be out of
balance by a factor of 2.5 to 1.0. This
condition was corrected at the time of
the test.

4 At the present torque switch setting
this valve is generating approximately
75.000 pounds of total thrust which is
within 10% of the operator's maximum
designed thrust. (See Recommendation
#1).

4 The operstar exhibits a slight spring
pack relaxation after the valve has been
driven into the seat. (See
Recommendation #2).

Recommendations

1 A torque switch limiter plate needs to be installad at a torque switch
setting of 3.0 to prevent a torque switch setting that would not
protect the operator from developing excessive thrusts.

__ . _ __ _ _ _ . , - -._
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Test I.D. Valve #7

2. This relaxation is caused by a spring pack force on the vorm. Since
the spring pack compression forces the torque switch contact open,
relaxation of the spring pack could allow the torque switch contacts
to reclose. A review of the control circuit should be conducted to
determine whether reclosure of the torque switch contacts would allow
the motor to re-energize, causing a hamering effect within the
operator.
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Tt'ST TDs VALVE M7.

SYSTEM OPERATOR

SYSTEM N/A TYPE : St1B

FLO4 : O SIZE : 2

TEllP : AMBIEt4T SERIAL tl0. : 103907

PRESS : ATF10 SPHERIC ORDER t10. 339961A

SFTY REL'D: IUA ORIEriTATIOri: VERTICAL

l

1

1
ELECTPICAL VALUE

COllTROL CIP UOLTS: 125 ID. tiO. : COV-98

AC/DC : AC TYPE : GATE

OPEti C0t| TROL : LIrii T SIZE : 18

CLOSE C0t3TPOL : TORQUE BODY ORIEt4TATIOrls HOP!ZOtJTAL

tlCC tuA INITIAL POSITION: FUA

SH. set 4 SING CIR. : UOLTAGE FINAL POSIT 10t1 : N/A

TORQUE SWITCH MOTOR

OPEt1 T.S. SETTING : 4.0/3.0 VOLTS : 460 AC

CLOSE T.S. SETTING: 4.5/3.0 RATED AMPS: 9.5

LIMITER PLATE : N/A SPEED 1705

TS BALANCEABLE YES HORSEPOWER: N/A

TEST EQUIPMENT

LOAD CELL # : 200K--N/A

AMP PROBE N FLUKE (200) N/A

MAINFRAME N : N/A

TMD N : N/A
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TEST ID: VALVE #7 BY: RLB DATE: 06-14-85,

THRUST SIGPMTURE ANALYSIS

{ 'TS-OC-01-01 TS-CO-01-02

STROKE TIME : 36.04 SECONDS STROKE TIME : 36.22 SECONDS

BYPASS TIME : O SECONDS BYPASS TIME : 3.6 SEC0t4DS

THRUST AT CST : 64607 # PROTECTION MARGIN : 2.52 SECONDSs

.. SEAT THRUST AT CST: 64520 # UNSEATING TIME : 1.08 SECONDS

AVE RUN THRUST :<PPELOAD AVE RUN THRUST <PRELOAD

t%X RUN THRUST <PRELOAD MAX RLt1 THRUST :(PRELOAD

INERTIAL THRUST : 21 % UNSEATING THRUST : 17912 #

TOTAL THRUST : 75303 # THRUST AT CST : N/A
!

j TORQUE SW. SETTING: 4.5/3.0 TORQUE SW. SETTING: 4.0/3.0

i
; SPRING PACK CALIBRATION SIGNATURE AtMLYSIS
j

TL-CAL-01-05 K-FACTOR: 17391 m/V PRELOAD: 14000 #4

!

t. MOTOR CURRENT SIGNATURE APMLYSIS
j '

CS-OC-01-03 CS-CO-01-04
i

j STROKE TIME : 36.38 SECONDS STROKE TIME : 36.24 SECONDS
!

j PEAK INRUSH : 15.8 AMPERES PEAK INRUSH : 18.8 AMPERES
j AVE. RUN CURRENT : 6.35 MPERES AVE. RtJ4 CURRENT : 6.9 AMPERES

j- MAX. RUN CURRENT : 6.35 AMPERES MAX. RlN CURRENT : 6.9 41 PERES

I SEATING CURRENT : 9.45 AMPERES END CURRENT : 6.5 AMPERES

!

.t

4

1

4

r

;

i
,

l

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



TEST 10D4T I FI CATI GJ : WLUE #7
STORAGE LOCATlai : 01-01

PLOT NO. I
TMD L 941TCHES: OPD4 TO CLOSE

STROKE TIME : 36.04 SECOJDS AVE RtJ4 THRUST <PRELOAD
MAX RUN THRUST :<PRELOAD

BYPASS TIME .O SECG4DS THRUST AT CST : 64607 #
SEAT THRUST AT CST: 64520 W
INERTIAL THRUST : 21 %

TORQUE SW. SETTING:4.5/3.0 TOTAL THRUST : 75303 #

V/D 2.500e0

Vy O.e-6

T/D 5.00e0
'TL -6.682e1 g

_

V/D 5.000e-1

I *

SWITCH _
_

SICNATURE Q.- V T/D 5.00e0
TL -6.680e1

Vy _

._

THRUST
- -

*
SICNATURE

_ _ |
:

i

TL Vx

.

- , - _ - . _ _ _ _ _ _ + - . _ , _ a __



, , ,
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TEST I C EtJTI FI CATI OrJ : t%LVE #7
STORAGE LOCATICr4 01-02

PLOT NO. 2
TMD L SHITCHES: CLOSE TO OPEN

STROKE TIME 36.22 SEC0rJDS AVE RLtd THRUST : <PRELOAD.

MAX RUN THRUST : (PRELOs0
BYPASS TIME : 3.6 SECONDS UNSEATING THRUST : 17912 N
UNSEATING TIME : 1.08 SECCt4DS THRUST AT CST : tJ/A

PROTECTIOrd r%RGIN : 2.52 SECCrJDS TOROUE SH. SETTING: 4.0/3.0

V/D 5.000e-I

_

Vy O.e-7

T/D 5.00e0
TL -5.940eI

co
_

V/D 2.500e0 *

SWITCH _
-

SIGNATURE T/D 5.00eO
TL -5.942e!

Vy -

-
-

,
_.

._ .

THRUST
SICNATURE -

.

. _J .

.

-
*

:

I

TL Vx



TEST I DD4TIF I CAT I OtJ: VALUE #7
STOFi.GE LOCATIOt4 4 01-03

PLOT NO. 3
MOTOR CURRD4T h SWITCHES: OPD4 TO CLOSE

STROKE TIME : 36.38 SECONDS PEAK INRUSH : 15.0 AMPERES
AVE. rut 1 CURRD4T : 6.35 AMPERES
MAX. Rt#4 CURRD4T : 6.35 (diPERES
SEATING CURRD4T : 9.45 AMPERES

Y

V/D 2.50Ce-1

-
_

Vy O.e-7

T/D 5.00e0
TL -5.942e1

_

V/D 5.OOOe-1
~

SWITCH -
_

SICNATURE u.
. T/D 5.00e0

D
Vy -

TL -5.940e1

'
.

._

-
_

.

-

MOTOR
CURRENT |

, |
SIGNATURE %

~

~L |- .
8

i
TL Vx

_ - ______-___ _



TEST IDDJTIFICATIOrJ: 4%LVE #7
STORAGE LOCATICt1 01-04

PLOT t:0. 4
MOTOR CURRDJT A SWITCHES: CLOSE TO OPDJ

STROKE T!!1E : 36.24 SECONDS PEAK ItJRUSH : 18.8 AMPERES
AVE. RLtJ CURRENT : 6.9 (41 PERES

t%X. RtFJ CURRENT : 6.9 (+1 PERES

END CURRErlT : 6.5 AMPERES

V/D 2.500e-1

! -

Vy D.e-7
: _

T/D 5.00e0
TL -5.942e1 e

V/D 5.000e-1
'

SWITCH _
_

SIGNATURE T/D 5.00e0

f TL -5.940e!
Vy -

.

-
2

.

MOTOR
~

CURRENT .

*
SIGNATURE

- L |
:

I

TL Vx



TEST IDDJTIFIC TICrl: VAL' 'E M7
STOCAGE LOCATIG3 . t 01-05

PLOT NO. 5
TMD IL LOAD CELL

PRELOAD: 14000 m
k-FACTOR: 173i1 :-*

V/D 2.500e0
Vy D.e-6

- _

T/D 2.500e3
TL ~2.0550e1 e

N-

V/D 1.D00eo

LOAD CELL - -

Vy 0.e-7 .

|

7
- - T/D 2.50000SICEATURE

/ TL -2.0545e1
_

1

.

THRUST _

[SIGNATURE

;

* -

: i

|.____ ._

TL yx

I

|

-

- - _ _ _ _ _ _ _ _ _ _ _ _ _ _ _
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Test I.D. Yalve #8

Code Commenta

1,4 The close-to-open bypass switch required
adjustment to properly cover the
unseating of the valve.

2,3 Initial testing showed the operator was
delivering approximately 14,700 pounds
of total thrust in the open-to-close
direction, and approximately 13,500
pounds of total thrust in the
close-to-open direction. These
conditions are over and near,
respectively, the designed maximum
output of ar. SMB-00 which is 14,000
pounds. (See Recommendation #1).

4 Both the current and thrust signatures
reveal a degradation f rom the beginning
of the open-to-close stroke that lasts

for 11.5 seconds. (See Recommendation
#2).

4 The as found open and close torque
switch settings were changed from 2.0 to
<2.0 to attain proper target thrust
values and stay under the designed
maximum thrust of the operator.

4 During equipment installation, it was
noted that the spring cartridge cap
appeared to be packed with grease. (See
Recommendation f 3).

4 This operator exhibits a slight
relaxation of the spring pack af ter the
valve has fully seated. (See

Recommendation #4).

Recommendations

1. When convenient, re-evaluate your target thrust values due to the fact
that they are very near the maximum design output of the operator.
The thrust values that the operator is delivering at torque switch
trip are just over the minimum target thrust, however, the total

..
__ . - - _ - _ _ .
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Test I.D. Valve #8

thrust being developed is within 10% of the design maximum of the
operator. Based on this data, a blocking device should be installed
on the torque switch with a setting of 2.0,

2. This condition does not, in our opinion, jeopardize the operability of
the valve at this time.

3. It should be noted that the Belleville springs do not require
lubrication to function properly.

4 This relaxation is caused by a spring pack force being exerted on the
worm. Since spring pack compression forces the torque switch contacts |open, relaxation of the spring pack could allow the torque switch jcontacts to reclose. A review of the control circuit should be -

conducted to determine whether reclosure of the torque switch contacts
would allow the motor to re-energire, causing a hammering effect
within the operator.

I

_.
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TEST ID: VALVE M8

SYSTEM OPERATOR

SYSTEM : N/A TYPE : SMB

FLG4 : O SIZE : 00

TEMP : At13I D AT SERIAL NO. : 139992

PRESS : ATMOSPHERIC ORDER NO. : 3556950

SFTY REL'D tVA OR I ENT AT I 0rl VERTICAL

ELECTRICAL %LVE

C0tiTROL CIR VOLTS: 120 I D. t40. : Ftf>-9 2A

AC/DC : AC TYPE : GATE

OPD4 C0t1 TROL : LIMIT SIZE : 6

CLOSE C0t4 TROL : TOROUE BODY ORIDJTATICris HORIZOt4TAL

MCC : tVA INITIAL POSITI0t4: t4/A

SW. SENSING CIR. VOLTAGE fit 1AL POSITION : t J/A

TORQUE S&l!TCH MOTOR

OPD4 T.S. SETTIt4G : 2.0/1.8 VOLTS : 480 AC

CLOSE T.S. SETTING: 2.0/t.0 RATED AMPS: 3.8

LIMITER PLATE : tVA SPEED : 1700

TS BALAt4CEABLE : YES HORSEPOWER: f t/A
,

TEST EGU!FitD4T

LOAD CELL # : 50 K--+VA

AMP PROBE N : FLUk DVA N/A

MAINFRAME N : N/A

TMD # : ti/A

. _ . . . __ . . , _ . __ _ _ _
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TEST ID VALVE M8 BY: RLB DATE: 06-14-85

THRUST SIGtMTURE AtMLYSIS

TS-0C-01-17 TS-CO-01-18

STR0kE TIME : 27.25 SEC0tlDS STROKE TIME : 27.13 SECONDS

BYPASS TIME : 0.53 SEC0tJDS DNPASS TIME : 4.27 SEC0t4DS

THRUST AT CST : 13205 N PROTECT!0t1t9RGIN : 2.84 SECONDS

SEAT THRUST AT CS1: 12788 # trJSEAT!NG TIME : 1.43 SEC0t4DS

AVE Rt.21 THRUST : 6s 5 W AVE RUN THRUST : 173 #

tax RLtl THRUST : 2;63 # PMX RUtd THRUST : 0 #

It4ERTIAL THRUST : 11 UNSEATING THRUST 2467 #*
.

TOTAL THPUST : 14734 # THRUST AT CST : ti/A

TOROUE S41. SETT!t4G s 2.0/1.8 TOROUE SW. SETT!r4G: 2.0/1.8
)
l

SPR!t4G PACK CALIBRATI0t-J SIGtMTURE AtMLYSIS )

TL-CAL-01-16 K-FACTOR: 6950 m/V PPELOAD: < Rlkf41NG LOAD

t10 TOR CURRENT SIGtMTURE AfMLYSIS

CS-0C-01 - 19 CS-CO-01-20

STROKE TIME : 27.26 SECONDS STROKE TIME : 27.13 SECONDS

PEAK It4 RUSH : 9.1 AMPERES PEAK INRUSH : 9.83 AMPERES

AVE. rut 1 CURRD4T 2.08 AMPERES AVE. RUti CURRENT : 2.15 At1 PERES

MAX. RUN CURRDJT : 2.32 AMPERES MAX. RUN CURRD4T : 2.27 At1 PERES

SEATING CURRENT : 3.53 AMPERES DJD CURREt4T : 2.27 AMPERES
s

_ _ . _ - . . - . __ . - - - - . - . _ _ . . __ _. ._ - _ . , _ - - . _ _ _ ,
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TEST 10D 4T I F I C.:.T I OrJ (%LUE m3
STOFAGE LOC 4.T!CtJ 01-19

PLOT P40. 3
MOTOR CURREtJT & SWITCHES: OPEN TO CLOSE

STROKE TIME : 27.26 SEC0r4DS PEAK Ir4 RUSH : 9.1 41 PERES
EWE. RUr4 CURREtiT : 2.08 #iPERES
t%X. RLFJ CURRDJT 2.32 AriPERES
SEATIr4G CURRErJT : 3.53 #iPERES

V/D 2.500e-1

f Vy D. e-7
~ l|I

i i T/D 5.000e0
'

i . TL -4.109e1 e
e- ,

! V/O 5.000e-1
!

SWITCH - f,9 p ? " - 7,%@F*"~ - -

Vy O.e-7

SICNATURE T/D 5.CCDec
TL -4.I Cel

vy - y
.

- -

B

MOTOR
~

<

CURRENT .

SIGNATURE
_

g
<

:

I

TL vn

.
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TEST I DDJTI F I CATIOrJ: VALUE #8
STORAGE LOCnTIOrd 01-20

| PLOT P40. 4
'

HOTOR CURRD4T & SWITCHES: CLOSE TO OPDJ

STROKE TIME : 27.13 SEC0rJDS PEAK ItJRUSH : 9.83 MPERES
#NE. RLtd CURRDIT : 2.15 AMPERES
MAX. RUr4 CURRDR : 2.27 AMPERES
DJD CURPDIT : 2.27 AMPERES

!

| V/D 5.DOCe-1
| Vy D.e-7

T/D 5.DCDec

-
. :H TL -4.11Cel -

o"p
i V/D 2.500e-1

SWITCH
~

~

Vy O e-7

SIGNATURE T/D 5.000e0

VY -
TL -4.109e1

,

4

.

-
-

[
.

POTOR "--- 9-~~

CURREhT *

SIGNATt'RE _ ___ __

,___

:

I
TL Vx

I
- _ - --- ___
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Test I.D. Valve #9

Code comments

1,4 The close-to-open bypass switch required
adjustment to properly cover the
unseating of the valve.

1,3 This valve, when tested at the as found
setting, developed a total thrust in the-
open direction of 14,560 pounds
exceeding the maximum designed thrust of
this operator which is 14.000 pounds.
At the final torque switch setting, the

-valve is delivering approximately 13,000
pounds of total thrust in both
directions. (See Recommendation it).

4 During equipment installation, it was ,

noted that the spring cartridge cap I
cavity was full of grease. ,(See

Reconnendation #2).

4 The initial torque switch setticgs were 1

changed from 2.5 to 2.25 in the open
direction and 2.25 to 2.5 in the closed
direction to attain the desired target
thrust values.

4 This operator exhibits a slight spring
pack relaxation after the valve has
fully seated. (See Recommendation #3).

Recommendations

1. This data should be considered if it becomes necessary to change
torque switch settings in the future without the use of the H0 VATS
Series 2000 System. Consideration should be given to installing a
blocking device on the torque switch at an open setting of 2.5. ,

2 It should be noted that the Believille springs do not require
lubrication to function properly.

!

!

-

r-w--- -- - , , ,m_
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Test I.D. Valve #9

3. This relaxation is caused by a spring pack force being exerted on the
worm. Since spring pack compression forces the torque switch contacts
to reclose. A review of the control circuit should be conducted to
determine whether reclosure of the torque switch contacts would allow
the motor to re-energize, causing a hammering effect within the
operator.

i

!

!

!

!

I
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TEST ID: VALVE #9

SYSTEM OPERATOR

SYSTEM : tuA TYPE : SitB

FLOli O SIZE : 00

TDiP : AM8! D4T SERIAL NO. 139893'

PRESS : ATt10 SPHERIC ORDER NO. : 3'556958

SFTY REL'D: tt/A ORI D4TATI ON : VERTICAL

ELECTRICAL VALVE
,

CONTROL CIR VOLTS: 120 ID. NO. FWV-92B

AC/DC 'AC TYPE : GATE

OPD4 cot 4 TROL : LIMIT SIZE : 6*

CLOSE COrlTROL : TC#0VE BODY ORID4TATIOt4: HORIZONTAL
,

MCC N/A INITIAL POSIT!0t4: t4/A

SW. SENSING CIR. VOLTAGE ' FINAL POSIT!0t1 : N/A

TORQUE SWITCH MOTOR

OPD4 T.S. SETTING : 2.25/2.23 VOLTS : 400 AC

CLOSE T.S. SETTING: 2.5/2.5 RATED AMPS: 3.8

LIMITER PLATE : N/A SPEED : 1700

TS BAL/44CEABLE : YES HORSEPOWER: .8

TEST EGUIPMDJT

'
LOAD CELL # : 50K--N/A

AMP PROBE N : FLUKE (200) N/A

MAINFRAME N : N/A

TMD N N/A

.

L
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TEST ID: t%LVE #9 BY RLB JR DATE: 6/14/85

THRUST SIGNATURE ANALYSIS

TS-0C-2-2 TS-CO-2-2

STROFE TIME : 28.46 SECOt3DS STROFE TIME : 28.12 SEC0tIDS

BYPASS tit 1E : 0.56 SECONDS DiPASS Tit 1E : 5.32 SEC0rlDS

THPUST AT CST : 12203 N PROTECTIOtt t1APGIt! : 1.86 SECCtlDS

SEAT THRUST AT CST: 12206 M UttSEATING T!riE : 3.46 SEC0t IDS

AVE RUN THRUST :(PRELOAD At>E RLtl THRUST :(PRELOAD

MAX RUti THRUST :(PPELOAD tMN PLtd THRUST CPRELOAD

INERTIAL THRUST : 2 Ltl5 EATING THRUST : 6330 W
*
.

TOTnL THPUST : 12501 M THRUST AT CST : N/A

TOPOUE SW. SETT IllG : 2.5/2.5 TOROUE SW. SETT !tlG : 2.25/2.25

sprit 4G P6CK CALIBRATIOrt SIGt4ATURE ANALYSIS

TL-CAL-2-1 K-FACTOR: 5366 N/V PPELOAD: 1260 #

MOTOR CUPRD4T SIGrMTURE Arutyst s

CS-OC-2-3 CS-CO-2-3

STP0kE tit 1E : 28.1 SECONDS STROKE TIME : 28.28 SEC0t4DS

PEAK INRUSH : 10.96 At1 PERES PEAK It4 RUSH : 9.56 AMPERES

AVE. RUN CURRENT : 2.14 AMPERES AVE. rut 3 CURRDIT : 2.2 AMPERES

MAX. RUr4 CURRENT : 2.48 AMPERES P1AX . PUt1 CURRENT : 4.4 AMPEPES

SEATit40 CURRErlT : 2.42 AMPERES Et3D CURRDJT 5.1 AMPERES

i

,

,,. .r. - -



TE ST I DE!iTI F I CATI ON : VALVE #9
STORAGE LOCATION : 2-2

PLOT NO. 1
TMD & SHITCHES: OPEN TO CLOSE

STROKE TIME : 29.46 SECCtJDS AVE RUN THRUST <PRELOAD
MAX RuJ THRUST <PRELOAD

BYPASS T!?qE : 0.5o SECOt1DS THRUST AT CST 12233 #.

SEAT THPUST AT CST: 12206 #
INERTIAL THRUST : 2 %

TOROUE SW. SETTING:2.5/2.5 TOTAL THPUST : 12501 #

..

V/D 1.000e0

-
-

Vy O.e-7

- T/D 5.Oce0
TL -3.734e1

~ o
*V/D 2.500e0

'

Vy 0.e-S"

SWITcu T/D 5.00e0
SIGNATURE TL -4.214e1

Vy -

B

- *

,

THRUST
SIGNATURE -

\r-- .
9

- - 1 1
:

.-- . .
|

TL Vx

_ - - _ _ _ _ _
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TEST IDENTIFICATION: VALUE #9
STORAGE LOCATICt1 : 2-3

PLOT NO. 3
MOTOR CURRDJT L SWITCHES: OPEN TO CLOSE

STROKE TIME : 28.1 SECONDS PEAK INRUSH : 10.96 AMPERES
(NE . RUN CURRDJT : 2.14 AMPERES
MAX. RLtJ CURRDJT : 2.48 AMPERES
SEATING CURRENT : 2.42 AMPERES

|

V/D 1.000e-1

_ -

Vy O.e-8

T/D 5.00e0
TL -3,770e1

_

O
=

_ -

Vy -

_ _

.

-

MOTOR CURRENT
_

-

SIGNATURE ,

e

- _

|
.

I!

TL '/ x

|

_ _ _ _ _ _ _ _ _ _ _ _ _ _
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Test I.D. Valve #10

'

Code Comment s

1,4 During equipment installation, it was'

noted that the torque switch was
improperly installed. The torque switch
was correctly reinstalled and the test
was continued.

3,4 The torque switch was found to be out of
balance by a factor of 2.0 to 1.0. This
condition was corrected at the time of
the test.

4 During equipment installation, it was
noted that the spring cartridge cavity
had oil in it. (See Recommendation #1).

4 During testing on this valve, the torque
switch settings were changed from 2.5 to
3.5 in the open direction, and 3.0 to
3.5 in the closed direction. This was
done to attain the target thrust values.

Recommendations

1. Consideration should be given to sampling the grease in this operator
and performing a chemical analysis to determine if it has degraded to
a point where the lubricating quality has been reduced.

!

,

|

,

i

- - m._ . , _ . . .. , _____._ _ . - = . . _ . ,. . - _ . _ . . _ _ _ . .- , - . _ _ . . . . , - . . , - - , , , , , . , . _ _ , . _ , ,
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TEST ID: VALUE N10

SYSTEM OPERATOR

SYSTEM : tuA TYPE : SB

FLQ1 : O SIZE : 3

TDIP AMBIEr1T SERIAL t40. 289880

PRESS : AT*10 SPHERIC ORDER tJO. 3DZ555A

SFTY PEL'D: It's OP I D4 TAT I Orl: VERTICAL
|

ELECTRICAL VALVE

cot 4TPOL C[R VOLTS: 120 10. t10. : Flf>-5A j

AC/[>C : AC TYPE : CATE

OPD COrlTROL : L!t1[T SIZE : 20

CLOSE COllTFOL : TOROUE BODY ORID ATATIOtJ HORIZOt4TAL

t1CC t1/A Iti!T!AL POS?TIOt4: tuA

SH. SEtJS!!iG CIR. VOLTAGE F!tML POSITIOtt : N/A

TOROUE SWITCH MOTOR

OPDi T.S. SETT!rJO : 2.5/3.5 VOLTS : 460 AC'

CLOSE T.S. SETTitlG 3.0/3.5 PATED HIPS: 26

LIMITER PLATE : 4.25 SPEED : 3480

TS BALAt4CEABLE : YES HORSEPOWER: fi/A

TEST EQUIPMENT

LOAD CELL M i 200K-4''A

AtiP PPOBE N : FLUKE (200) tVA

t%!t4FPAME N : t4/A

TMD # : f4/A

1

- - - - -, ..
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TEST ID: VALUE 1810 BY: RLB OATE: 06-14-85

THRUST SIGtMTURE AtMLYSIS

TS-0C-01-07 TS-CO-01-08

STROKE TIttE : 28.08 SECONDC STROVE TtttE : 26.5 SEC0t 3DS

BYPASS TIME 1.68 SECOt4DS BYPASS TItiE : 3.49 SEC0t 3DS

THRUST AT CST 68962 # PROTECT!Or4t1ARGIN : 2.14 SEC0t4DS

SEAT THRUST AT CST: 68962 N LtlSEATIt1G T!r1E : 1.35 S EC 0t 4DS

AVE RLt1 THRUST <PRELOAD #1E PLet THRUST <PRELOAD

tux RUll THRUST :<PRELOAD iMX RLil THRUST <PRELOAD

lt4ERTI AL THRUST : 8 Y. Ut1SEATitJG THRUST 50275 N

TOTAL THRUST : 75212 # THRUST AT CST : tvA

TOROUE SW. SETT it40 : 3.0/3.5 TOROUE SW. SETT!tJG : 2.5/3.5

SPRING PACK CALIBRATION SIGtMTURE ATMLYSIS

TL-CAL-01-06 K-FACTOR: 12500 m/V PRELOAD: 6400 #

t10 TOR CURREtlT SIGilATURE ArMLYSIS

CS-0C-01-09 CS-CO-01 - 10

STROKE TIME : 28.37 SECOt4DS STROFE TIME : 26.55 SECarlDS

PEAK INRUSH : 183 AMPERES PEAK tt4 RUSH : 183 AtiPERES

AVE. Ruta CURRDIT : 15.3 At1 PERES AVE. RUN CURRENT 13.9 At1 PERES

t%X . RUti CURRDIT 15.3 AMPERES t%X. RUN CURPEtiT 14.1 At1 PERES

SEATING CURREtiT : 70.2 41 PERES END CURRErli 14.2 AMPERES
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TEST IDD4TI FI CATI O4: VALVE #10
STORAGE LOCATIOri : 01-03

PLOT NO. 2
TMD L S&4 ITCHES: CLOSE TO OPD4

STROKE TIME : 26.5 SECOr4DS AVE RUN THRUST : <PRELOAD
MAX RUr4 THRUST : <PRELOAD

BYPASS TIME : 3.49 SECO4DS UNSEATING THRUST : 50275 #
UNSEATING TIME : 1.35 SECONDS THRUST AT CST : N/A
PROTECTION MARGIt4 2.14 SECONDS TORQUE SW. SETTING: 2.5/3.5

,

V/D 2.500e0

m Vy O. e-6
_

II' T/D 5.00Ce3
TL -4.154e1 [

- mnq
S'=' ITCH

_ j w n- en- mn v,

l V/D 1.000e0
SICNATURE i L.

-

Vy O.e-7
_

T/D 5.000e0
TL -4.153e1#

Vy -

4 .
'

_ g - I

.

THR"ST |

sics ^= ._ |
_ j

:

|

TL Vx

i
!

4



TEST I DDJTI FI CATI ON: VALVE #10
STORAGE LOCATICt1 : 01-09

PLOT NO. 3
MOTOR CURPD4T A SWITCHES: OPDJ TO CLOSE

STROKE TIME : 29.37 SECOr4DS PEAK INRUSH : 18.3 41 PERES
AVE. RUr4 CURROJT : 1.53 41 PERES
MAX. RUr4 CURRDJT : 1.53 AMPERES
SEATING CURPDJT : 7.02 #iPERES

V/D 2.500e-1
~

-
-

Vy D.e-7

T/D 5.000e0
SWITCit

_
L. TL -4 154a1, , . ,,,^

j
_ 5V/O 1.000e0

_
_

Vy O. e-7

T/D 5.000e3

Vy -
TL -4.153e1

.

-
-

t

NMR
~

CURRENT l .
SIGNATURE

~
- |'

:

I
TL Vx

|
'

1 1
!

_ _ _ _ _ _ _ _ _ _ -

l



TEST I t D JT I F I C4.T I Or t s (%LVE # 10
STGF*.u C LOCI-T I Of1 : 01-10

PLOT PJO. 4
MOTOR CUPPDJT 3. SWITCHES: CLOSE TO OPD4

STROVE TIME : 26.55 SECCrJDS PEAM IrJPUSH : 18.3 AMPERES
(NE. PUr4 CURRDJT : 1.39 AMPERES
PMX. FLJJ CUPPDJT : 1.41 AMPERES
DJD CURRDJT : 1.42 AMPERES

:V/D 2. 500e-1

_ _

Vy 0.e-7

j SWITCH T/D 5.000e0

-
(SIGNATt'RE TL -4.154e1

.arrremnirme- -

V/D 1.000e0 C,

_

Vy O.e-7

T/D 5.C00eO
TL -4.153e!

Vy -

, .

- h -

! -

n
~

U
?OTOR Jg .
CURRENT

)I .{ -

|

|
SICKATURE

i :

I'

t TL Vn
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Test I.D. Valve #11

Code Commenrs

, 1,4 The close-to-open bypass switch required
t

adjustment to properly cover the
unscating of the valve.

| 3.4 Initial testing showed the torque switch
| to be out of balance by a factor of 2.2

to 1.0. This condition was corrected at
the time of testing.

4 During testing to achieve the correct
thrust value the open torque switch
setting was changed from 3.0 to 2.5.

4 During equipment installation it was
-

noted that the spring cartridge cap was
full of grense. (See Recommendation No. ,

1.)
i
| 4 On the analysis sheet it is obvious there
!
l is a difference it stroke times of

approximately 1.4 seconds. This
condition was found to be inherent in the
SB operators due to the compensating
spring pack.

4 In the last two seconds of the
close-to-open stroke the running load and
running current both drop slightly
signaling a " freeing-up" of the
stem /vsive or compensating spring pack.

Recommendat ione

| 1. It should be noted that the Belleville springs do not require
; lubrication to function properly,
i

!

I

r

__ _ _ _ _ . - _ - - _ __ _ __ -__ __- - __
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TEST ID VALVE #11

SY STEM OPERATOR

SYSTEM N/A TYPE : SB

FLG4 : O SIZE : 3

TD1P : At18 t DIT SERIAL tlO. I 299891

PRESS : ATMOSPHERIC ORDER NO. : 30 555A

SFTY REL'D tDa ORID4TATION: VERTICAL

i

ELECTRICAL VALVE |

C0t4 TROL CIR VOLTS: 120 I D. NO. Fif /-50

AC/ DC : AC TYPE : GATE

OPDJ C0flTROL LIMIT S!!E : 20

CLOSE C0tiTROL : TOROUE BODY ORIDaTATIOris HOR 120t4TAL

f MCC tuA INITIAL POSIT!0te: IVA

SH. SD1Str10 CIR. I VOLTAGE F!t4AL POSIT!0t4 " 'A

TOROVE SWITCH MOTOR

OPD4 T.S. SETTING : 3.0/2.5 VOLTS : 460 AC

CLOSE T.S. SETT!r4G 2.5/2.5 RATED AMPS: 26

LIMITER PLATE 4.5 SPEED : 3400

TS DALAtJCEABLE : YES HORSEPOWER: t4/A

TEST EQUIPMD4T

LOAD CELL # : 20 0 K--tvA

AMP PROBE # : FLUKE (200) tuA

t%ItiFRAME # : N/A

TMD # : M/A
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TEST ID: VALVE #tt BY PLB DATE: 06-14-85

THRUST StGtMTURE AtMLYS!$

TS-0C-01-12 TS-CO-01-13

STROKE T!ttE : 29.13 SECOtIDS STROKE T!ttE : 27.67 SECCtlDS

BvPASS TI:1E : 1.6 SEC0t4DS PvPnSS T!t1E : 3.36 SECnr4DS

THPUST AT CST : 72042 # PROTECT!0t4tMPGIt4 2.06 SEC 0t lDS

SEAT THRUST AT CST: 72042 # M4 SEAT!?40 TtttE : 1.3 SECOt4DS

AVE Ruf THRUST <PRELOAD #>E Rui THRUST <PRELOAD

fus Purl THRUST :<PRELOAD t%< RUti THRUST <PPELOAD

r!AL THRUST 18 % UtJSEAT!t4G THRUST : 39763 #

TOT-L THRUST 83980 # THRUST AT CST t4/A

j TOROUE Skl. SETT!!4G: 2.5/2.5 TOROUE EN. SLTTir4G 3.0/2.5

| sprit 4G PACK CALIBRATION SIGtMTURE APMLYSIS

TL-CAL-01-il K-FACTOR: 19100 #/V PRELOAD: 11400

f t0 TOR CURREt4T S!Gt4ATURE 4ML'v5!S

CS-0C-01-14 CS-CO-Ot-15

STROKE T!!1E 29.19 SEC0t40s STR0kE T!P1E : 27.71 SEC0t 3DS

PEAK lt4 RUSH 188.4 4tPERES PEAK lt4 RUSH 190.3 Art ERES

#>E. RUti CURREt4T 14.7 AMPERES AVE. RUti CURPEt4T 14.3 41PLRE S

fuX. RU4 CURREt4T 14.7 4tPERES t%X . RUti CURREt4T : 14.3 41 PERES

SEAT!rio CURREtiT 45.1 41 PERES Et4D CURREtiT : 13.0 41PEPES

l

!
|
i

I

1

I

|
__ _ _ _ _ . _ _ _ _ _ _ _ - _ _ - _ - _ _ _ _ _ _ _ _ _ _ - _ - _ _ _ _ _ _ _ _ - _ _ _ _ _ _ _ _ _ _ - _ _ _ _ _ _ - _ _ _ _ _ _ - _ - _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ -
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TEST IDD4TIFICAT*04: W.LVE # 11
STOR4.GE LOCATICr4 3 01-14

|PLOT tJ0. 3
PCTOR CUEED4T L SWITCHES: OPD4 TO CLOSE I

l

STROKE tit 1E : 29.19 SECO CS PEAK It4 RUSH : 188.4 MPERES {(NE. Rui CUREDIT 14.7 MPERES '

t%X. Rue CURRD4T : 14.7 mPERES
SEAT!r4G CURRD4T 45.1 mPERES

,

1
|

I

|

F8 ' V/D 5.OCOe-1
| Vy D. e-7

~

I

!
T/D 5.000e0 |

'

TL -4.110e1 [
~ s-

V/D 5. COCO-1
i| wikisnumE***
$ '~ _

Vy O. e-7
SWITCH

| sIGNAiutt ' T/D 5.COce0
j

-

; vf -

j TL -4.109e!
--

1.

| l- -

1
.

|
.

J Cat 3ENT |
) 5ICNATULE ,j ;

j. -
I _ i

'

:

1

TL V=

i I
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Test I.D. Yalve #12 '
4 i

Code comments j,

4 The operator exhibits a slight spring .

pack relaxation af ter the valve has been '

driven into the seat. (See' Recommendation No, l.) I
,

4 The close-to-open bypass switch required I
1 adjustment to properly cover the ('

unseating of the valve.
4 ;
'

4 The torque switch was found to be out of |
balance by a factor of 1.7 to 1.0 This i

condition was corrected at the time of ;

) testing. !
'

1

4 The torque switch settings were changed (
f rom 3.25 to >3.0 in the open direction '

} and 3.0 to >3.0 in the closed direction ;
j to achieve the correct thrusts. '

,

.
?

! Peenemendations !

}

! 1. This relaxation la caused by a spring pack force entended on the worm.
: Since spring pack coepression forces the torque switch contacts open. Lrelaxation of the spring pack could allow the torque evitch contact toi

i reclose. A review of the cont rol circuit should be conducted to
i determine whether reclosure of the torgae switch would allow the motor

to re-energire, causing a hammering effect within the operator.
,

i

! i
!

!

i !

i

4 r

k

!

:
!

!
'

}
4

1 E

4 f

i
4

4

i I
1 |
1 :
i !

: ,

I
r

i b

1

1

i
}

}
- ,

i

1

i
i ;
! ,

:- '

I h
< >

- - . .
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TEST ID: VALVE :12 |

SYSTEM OPERATOR

SY STEM i F4/A TYPE St10

FLCal : 0 SIZE : 3

TEMP : ArtBIEt4T SERIAL P40. : 103202

PRESS ATriOSPHERIC ORDER t10. 3370 70A

SrTY PEL'D f 4/s ORIEt4TATIG4: VERTICAL

ELECTRICAL VALVE

C0t4 TROL CIR UOLTS: 120 I D. P40. : C D')- l

eC/DC AC TYPE : 74/ 4

OPEta CC#1TPOL t Littli SIZE 12

CLOSE C0t47ROL : TOPOUE DODY ORIU4TATIC#4 HOR 1204TAL

ttCO 74/n It41TIAL POSITIOrl 4/A

SH. set 4Slt40 CIP. : CURREt4T FlthL POSITICia e ta/A

TOROUE SWITCH tiOTOR

OPEri T.S. SETTit40 3.25/>3.0 VOLTS : 440 AC

CLOSE T.S. SETI'It40 3.0/>3.0 PATED AtiPS: 11.4

LIMITER PLATE : t40 tat SPEED : 1740

TS DAlt44CEAOLE : YES HORSEPOWER: 6.6

TEST EQUlFMEtaf

LOAD CELL w i 200K- it

(+1P PROSE # : FLUPE200 ta/A

ttAlt4FRidiE # : t4/A

TriD P4/A
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TEST [D VALVE #12 DY RLDJ DATE: 06-17-85 |'

THRUST SICd4ATUPE 41ALYS!$

TS-0C-02-18 T S -C O -0 2- 19

STPDFE TIME : 130.2 S EC C* lDS STP0FE TittE : 129.35 SE CCt 3DS

Durns TlttE 0.v5 GEC0f lDS DYr% ',3 T! rte : I?.05 SEC Cr iD a

THRUST AT CST 127702 # PROTECT ! Cel ibRG!ti 13.65 SEC rt #Ds

SE%T THRU3T nT CST 12N32 m traSEniING T !!IE : 3.4 SECUr105

HVE Plti THRUST <PFELCMD A'!E Flti THRUST <PRELOAD

tbs Rt#4 THRU3T :(FPCLOAD tb< Ftti THRUGT <PRELonD

lilEPT!st THRUST 3 Lt40 EAT!flG THRUST 70264 #
*

.

TOTAL THRUST 131007 N THRUST AT CST : ta'A

TOROUC SH. SET T itiG 3.2./3.2 TOROUC 94. SETT!tiG: 3.2/3.0

SPRifl0 Pnct: CAllDRATIOil StGtMTURE 4MLYSIS

TL-CAL-02-17 F-FACTOR: 23100 'U PRELOsD 24600

tt0 TOR CURFEti' SI CdisT URE 4 6Li s t s

CS-0C-02-20 CS-CO-03-01

STROPE TIFIE : 130.35 SEC0 rids STP0kE Tit'E : 129.4 SEC0tlD S

PEAK li1 RUSH 53.I 4tPERES PEnk INPUSH 42.9 4tPERES

AVE. PUti CUPPEllT 10.3 41REPES #>E. PUri CURREtif : 9.4e 41F EPES

t%(. Rt.tl CURREt1T 10.3 nitPEPES th/. Rt.tl CUPPEtif 9.46 41rE RE S

SEATltiG CURPEtli 1 24.6 stiPEPCS EllD CURP[ tit 9.46 41PEPE S

.

REI' _--- .__-__m_-___._____m-_-__ __m.. _ . _ . . _ _ . . . - _ _ _ _ . _ _ _ _ _ _ . _ . . - - _ _ _ _ _ _ ___-_.m__---.___.m__ ______.m_ _ . _ _ _ __. _ ._ - . - _
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EST I SD4TI FI CATI ON: VALUE W12
STOPAGE LOCATICt1 : 02-20

PLOT F40. 3
MOTOR CURRDIT L SWITCHES: OPEM TO CLOSE

STROKE TIME : 130.35 SECONDS PEAK INRUSH : 53.1 AMPERES
, AVE. RUN CURRENT : 10.3 AMPERES

MAX. RLt4 CURRD4T : 10.3 AMPERES
SEATING CURRD4T : 24.6 AMPEPES

-

-
, V/D 1.OCDe-1,

~

|

_

Vy O.e-O-

_.

T/D 2.500e1 -
-

TL -2.0610e2 y
h 'RE

'

'

V/D 1.000e0
. L. -_

_ -

vy o.e-2

T/D 2.500e1

TL -2.0615e2
Vy -

.

. -

MOTOR
,

CURRENT
SIGNATURE

~ ~

,

I

TL Vx .

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



TEST IDENTIFICATION: VALUE 8612
STOPAGE LOCATIOra : 03-01

PLOT NO. 4
MOTOR CURRDJT & SHITCHES: CLOSE TO OPDJ

STROKE TIME : 129.4 SECrJJDS PEAK INRUSH : 62.9 AMPERES
AVE. RUr4 CURRDJT : 9.46 AMPERES
MAX. Rt.RJ CURRDJT : 9.46 AMPERES
END CURRDJT : 9.46 AMPERES

V/D 1.000e-1

_
_ Vy D.e-O,_

( T/D 2.500e1
TL -2.OS10e2 C

SWITCH
~

' 7.' W'-

/D 1.000e0SICNATURE

.- _

Vy D. e-7--

T/D 2.50001
TL -2.0615e2

Vy -

3

- .

.

MOTOR ,

SIGNATURE
~ ~ |'

CURRENT

:

I

TL Vx

i

|
|

I



TEST IDENTIFICATION: VALVE 8812
STOPAGE LOCATICtl : 02-17

PLOT NO. 5
TMD L LOAD CELL

PRELOAD: 24600 #
V-FACTOR: 23180 N/V

V/D 2.500e0

_
-

Vy C.e-S

T/0 2.500ec _

TL -2.0765e1 w
_

V/D 1.000e0

_
-

Vy 0,e-7--

| LOAD CELL T/D 2.500e0
SIGNATURE TL -2.0770e1

Vy - .s
-

e

-
-

'
THRUST
SIGNATURE

_

:
_

- |
:

i I

TL Vx

|

|

|

|

- - - _ _ _ - _ _ _ .
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Test I.D. Valve #13

Code Comments

1.4 The close-to-open bypass switch required
adjustment to properly cover the
unseating of the valve.

4 The torque switch was found to be out of
balance by a factor of 1.2 to 1.0. This
condition was corrected at the time of
testing.

4 During testing, the open torque switch
setting was changed from 2.25 to >1.5
and the closed torque switch setting
changed from >2.0 to >1.5 to obtain
target thrust loads.

Recommendations

1. No corrective action necessary at this time.

I

f

a

J

a

4

1

_ _ - ~ , - -
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TEST ID: VALVE #13

SYSTEM OPERATOR

SiSTEM : tVA T'( PE : SMB

FLC41 : O SIZE : 0

TD1P : 41DIENT SERIAL t40. : 94927A

PRESS : ATMOSPHERIC ORDER t40. : 336542K

SFTY REL'D: il/A OR I D4TATI 0t4: VERTICAL

ELECTRICAL VALUE

C0tlTROL CIR VOLTS: 120 ID. NO. : MSV-108

AC/DC : N/A TYPE : GATE

OPD4 Cot 4 TROL : L!ti!T SIZE : 6

CLOSE CONTPOL : TOROUE BODY ORID4TATI0ti HORIZONTAL

MCC : tt/A INITIAL POSIT!Otts t4/A ,

I

SH. SENS!t4G CIR. : VOLTAGE FItF*L POSITION : N/A

TOROUE SWITCH MOTOR

OPEN T.S. SETTIt4G : 2.25/1.5 VOLTS : 240 DC

CLOSE T.S. SETTING: 2.25/1.5 RATED AMPS: 4.7

LIMITER PLATE : 4.0 SPEED : 1900

TS BALANCEABLE : YES HORSEPOWER: 1.08

TEST EOUIPMD4T

LOAD CELL M 50 K-44/A

AMP PROBE N : FLUKE (200) f4/A

MAINFPAME N : N/A

TMD N : N/A
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TEST ID: 4%LVE W13 BY: RLBJ DATE: 06-17-85

THRUST $1GMTURE AtMLYSIS

TS-OC-02-14 TS-CO-02-13

STROKE TIttE : 23.51 SECCtIDS STROFE Tirit : 2s.03 SEC OtIDS

In f% % TiltC : U.J SECUllDS OtPsSS T it tC 3.oo SEtitIDS. -

THPUST AT f ST : 10201.M PROTECTICtltbPGit! 2.15 CECOllDS

SEAT THRUST sT CST: 9370 # l.tISEATIIIG 11IIE 1.51 GECOllDS+

W ?E Plti THPUST :(PPELCeD A' 'E Pt t l THFUST PEEL MD

tb< Ptt i THRUST :<PPELOAD I W' PUti THRUST +'FFELtoD

lilERTInL THPUST : 11 . Lt1SEATit!, THRUST 2653 48
*

TOTAL THFUST : 1167'' 6: THRUST AT CST : il/A

TOPOUC SH. SETT itlG : 2.25/>1.5 TOROUE SH. S ETT illG - 2.25n t.5

SPPillG PACE CALIBRATIOtt SIGt4ATURE At4ALYSIS

TL-CAL-02-12 K-FACTOR: 6311 ts /V PPELOsD 750 48

tiOTOR Ct1 PENT SIGMTURE AtMLYSIS

CS-OC-02-15 CS-CO-02-16

STROFE TIttE : 26.56 SECOtIDS STPOKE TIltE : 25.48 SECCt IDS

PEAK It1 RUSH : 14.7 At1 PERES PEAK IllRUSH 21.6 AtiPEPES+

AVE. P'Ja CURREt1T : 2.28 Ar1 PERES AVE. rut 1 CUPPENT : 2.37 Ar1 PERES

tiAX . rut 1 CURPEt4T : 2.28 AtiPERES MM. rut 1 CUPREtti 2.37 AftPEPES.

SEATIllG CURREt1T : 11.4 AtiPERES EtID CURREtJT + 2.37 At1PEPES

_ __- - - . ,
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TEST I DEtJT i r ! C AT! Cel: 'ML'JE te l 3
STOFAGE LOCa r! Ot1 02-14

PLOT F40. 1
TMD & S41!T.HES: OPEIJ TO CLOSE

|

STPDFE TIME 26.51 SECOtJDS A''E PUt1 THRUST :<PRELOAD
t%X plt 1 THRUST <PRELOAD

BYPASS TIME : 0.3 S ECOf1DS THRUST AT CST : 10281 W
SEAT THRUST AT CST: 9872 M
ltJERTI AL THRUST : 11 %

TOROUE S01. SETTitJG : 2. 25 < > 1.5 TOTAL THRUST : 11677 N

,

|V/D1.000e0!

_.

Vy D.e-7

T/D 5.000e0

:] TL -4.274e1 0
w-

.

V/D 2.500e0
'

h _

Vy 0.e-6.

| i T/D 5.000e0 i

ITL -4.273e1'

Vy h
|

_ |
|

.,

-m - e .

. u -

-

1 i

L_ . .. ! _j'

TL Vx

|

_ - - ____-______ _______
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TEST 10Et4TI FI CATI Ot4 : VALUE #13
STOR4GE LOCATIOt1 : 02-13

PLOT NO. 2
TMD & SWITCHES: CLOSE TO OPEN

STROKE TIME : 26.03 SECONDS A'JE Ru4 THRUST : <PRELOAD
t%X RUN THRUST : <PRELOAD

BYPASS TIME : 3.66 SECOt4DS Ur4 SEATING THRUST : 2653 #
UNSEATING TIME : 1.51 SECOr4DS THRUST AT CST : N/A
PROTECTICt4 t%RGIN : 2.15 SECOt 4DS TOROUE SW. SETTING: 2.25/>1.5

_.
,

|V/D1.000o0 I

_ _

Vy 0.e-7

T/D 5.000o0
TL -4.274e! -.

- GJ
#

V/D 2.50000
} Vy 0.e-6

T/D 5.0C000

TL -4.273e1
Vy -

-

i
;

!
-

!1

L g m. '

. ._J :
_ _

|
: :,

|i .

i

TL Vx



TEST I DEf JT I F I CAT I Orl: VALVE #13
STORAGE LOCATIC44 : 02-15

PLOT tJO. 3
tiOTOR CURREtJT & SWITCHES: OPEt4 TO CLOSE

STROKE tit 1E 26.56 SECOtJOS PEAK ItJRUSH : 14.7 At1 PERES.

AVE. rut 1 CURREtJT : 2.28 AtiPERES
tiAX . rut 1 CURREtJT : 2.28 At1 PERES
SEAT!tJG CURRErlT : 11.4 AtiPERES

|V/D1.COOeO
ivy C.e-7

-

1 T/D 5.000e0
;7 ITL -4.274e1 -

- s~

| V/D 5.00Ce-2
.

Vy O. e-8 1

| 1T/D 5. 000s0 |
-

TL -4.273e1
Vy -

~

|
i

i

j i
i

. |. ! ,

p y e m -v,..,-y m qv +(i _ iL ,m v-
l vtewww-rw wy, |

. _. m. . _ _ . . . _ _ _ _ _. l __ _ _jL_
TL Vx
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Test I.D. Valve #14

Code Comments

1,4 The close-to-open bypass switch required
adjustment to properly cover the
unseating of the valve.

2,4 The as found open torque switch setting
resulted in the operator developing
thrusts in excess of its design maximum.
The open torque switch setting was
lowered f rom 2.5 to 2.0 to attain the
target thrust value.

4 During equipment installation, it was
noted that the spring cartridge cap was
full of grease. (See Recommendation
#1).

Recommendations

1. It should be noted that the Bellevills springs do not require
lubrication to function properly.
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TEST ID: VALVE 14

SYSTEM CPEPATOR

SYSTEM : N/A TYPE : St1B

FLG4 : O SIZE : 0

TEt1P : AriBI DIT SERIAL NO. : 9492os

PRESS : ATt10SPHERI C ORDER tlO. 336542K

SFTY PEL'D: it'A ORI DITATI Orl: UERTICAL

ELECTRICAL UALUE

cot 1 TROL CIR UOLTS: 120 ID. tJO. : MSV-10A

AC/DC : DC TT PE ' CATE

OFEtl COtlTROL : LIMIT SI2E : 6"

CLOSE COrlTROL * TOROUE BODY ORID4TATIO:1: HORI20tlTAL

MCC tFA ItJITI AL POSIT!0tle il/A
,

511 . SDiSit1G CIR. VOLTAGE FtrlAL POSITIOt1 : t1/A

TOROUE SWITCH F10 TOR

OPEtt T.S. SETTIt4G : 2.5/1.5 VOLTS : 250 DC

CLOSE T.S. SETT!t43: 2.0/1.5 RATED AtiPS: 4.8

LIMITER PLATE : 4.0 SPEED : 1900

TS BALANCEABLE : YES HORSEPOLJER : 1.0

TEST EQUIPMD4T

LOAD CELL M : 50K--t4/A

AMP PROBE # : FLUKE (200) TJ/A

tiAINFRAME N : t1/A

TMD # ' s t1/A

_ _ _ _ .
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TEST ID: VALUE #14 BY: RLBJ DATE: C6-17-85

THRUST SIGNATURE ANALYSIS

TS-OC-02-05 TS-CO-02-05

STROKE TittE 26.5 SEC Ot 4DS STROFE T!ltE : 2o.44 SEC OilDS

BvPASS tit 1E : 0 SECollDS BiPASS TIttE : 3.06 SEC0tlDS

THPUST AT CST : 7338 # PROTECTICtl tMFG!ti 1.56 SECollDS

GEST THPU5T AT CST: 5727 # UtiSEATIf 4G TitIE : 1.5 SEC0t4DS

WJE Plti THPUST : 943 # AVE PUti THPUST : 531 #

IM< plt 1 THRUST : 1630 # tM< RLtl THPUST : 1355 #

IrlEPTisk THPUST 29 % UtiSEstitlG THRUST : 5272 #

TOTAL THPUST : 9553 # THPUST 4T CST : ri's

TOROUE Skl. SETT IrlG : 1.5/1.5 TOPOUE SLI. SETT il10 : 1.5't.5

SPRIrlG PACK CALIERATICt1 SIGtMTURE silALYSIS

TL-CAL-02-04 V-FACTOR: 7586 #eV PREL0sD: < PLttlitlG LOA

.

tiOTOR CUPPENT S16tMTURE AtMLYSIS

CS-0C-02-06 CS-CO-0 2 -0 6

STPOVE T!!!E : 24.06 SEC0t4DS STR0kE TitiE : 2 6 . ') 6 SECCtlDS

PEAK It4RUEH : t t/A PEAK lt1 RUSH : t i.- A

AVE. RUtl CURREt4T : tVA WJE. rut 1 CURREt4T : ti/s

t%X . PLtl CURREtiT : ti/A t%X. plt 1 CURREtlT : tt'n

SEATitJG CURREt1T tVA Et1D CURREllT : Nes



TE5T I DEtJT I FI CmT I CtJ : VALVE #14
STOMGE LOCATICet : 02-05

PLOT F40. 1
Tt1D L SWITCHES: OPEri TO CLOSE

STROKE tit 1E : 26.5 SEC0tJDS #>E PUtJ THRUST : 943 #
t%X RUtJ THRUST : 1630 #

BYPASS T!r1E : 0 SECOt4DS THRUST AT CST : 7358 #
SEAT THRUST AT CST: 5727 #
It4ERTIAL THRUST : 29 %

TOROUE SW. SETT ItJG : 1. 5/1. 5 TOTAL THRUST : 9558 #

_ _ _ _ _ _

|V/D1.000e0
(Vy D. e-7

-_ q
| T/D 5.00e0

| TL -4.13Sel y
r e

V/D 2.50Ce0
WITCH

I IGNATURE - .

Vy C.e-6

T/D 5.0000
TL -4.134e1,

,

i

HRUST
-

IGNATURE
'

'L.

L t. ._

i

!
-

_ j
:
,

J__ _ _ _ _ _ . _ _ _ . .__

TL Vx

_ _ - _ - _ - _ _ _ _ . . _ _ - _
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Test I.D. Valve #15

Code Comments

3 During equipment installation, brass
filings were noted in the grease present
in the spring pack cavity. (See
Recommendation #1).

4 The initial torque switch settings were
changed from 2.0 to 1.75 in the open
direction and 1.0 to >1.0 in the closed
direction to achieve the desired thrust
values.

Recommendations
>

1. This appears to be caused by worm gear wear, therefore, we recommend
monitoring this condition at normal maintenance intervals.

1
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TEST ID: VALVE N15

SYSTEM OPERATOR

SYSTEM : t4/A TYPE : SMB

FLG4 : O SIZE : 00

TEMP AMBIENT SERIAL I40. : 9445H2A

PRESS : ATitOSPHERIC ORDER f40. 336542R

SFT r' PEL'D: fva ORIEt4 TAT!0 tis UERTICAL

ELECTRICAL VALVE

COtITROL CIR UOLTS: 120 ID. NO. : ASV-4
'

AC/DC : AC TYPE : CATE

OPEtt cot 4TPOL : L It11 T SIZE : 4

CLO'E cot 4 TROL : TOROUE BODY ORIENTATIOtis HORIZOt4TAL

MCC N/A It4!TI AL POSIT 10t4: ti/A

SH. set 45tNG CIR. VOLTAGE FINAL POSIT 10t4 : tVA

TOROUE SWITCH MOTOR

OPEtt T.S. SETTit4G 2.0/1.75 VOLTS : 460 AC

CLOSE T.S. SETTitlG: 1.0/1.1 RATED AtiPS: 2.3

L!ti!TER PLATE : NCt4E SPEED : 1700

TS DALAt4CEABLE : YES HORSEPOWER: t1/A

TEST EQUIPMENT

LOAD CELL M : 50K--t4/A

AMP PROBE # : FLUKE (200) t 4/A

t%!tlFPAt1E N : f4/A

TMD # : t1/A

. - - _ _ - , _ _ . - - .- .-
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TEST 10: VALVE #15 BY: RLBJ DATE: 06-17-85

THRUST SIGPMTURE ATMLT SIS

TS-0C-0 2-0 9 TS-CO-02-08

STROhE TitiE : 39.24 SEC0t lDS STROKE tit 1E : 38.94 SECOt4DS

O'rPASS T!fiE : 0.46 SEC0tIDS DYPASS T! tie : 2.64 SEC0tIDO

THRUST AT CST : 7049 # PPOTECTIOrl it.,PGIrl 2.34 SECorlDG

SEAT THPU5T AT CST: 7048 # Lt4SEATIllG Tit 1E : 0.3 SEC0t4DS

AVE Plt 4 THRUST <FPELOAD AVE RUti THPUST <PRELOAD

tW/ RUti THPUST <PRELOAD PMX RUtl THRU5T <PRELOAD

lilEPT I AL THRUST : 23 Ut4 SEAT!!4G THRUST : 4172 #*
.

TOTE 4L THPUST : 7874 # THRUST AT CST : tvA

TOROUE E41. SETT!t4G 1.0/>l.0 TGROUE SW. SETTI!1G : 2.0/1.75

SPR!t4G PACK CALIBPATIOtt SIGtMTURE AtMLYSIS

TL-CAL-02-07 K-FACTOR: 3060 N/V PREL0sD: 3540 #

t10 TOR CURRDIT SIGtMTURE AtMLYSIS

CS-0C-02-10 CS-CO-02-It

STROVE T!t1E : 39.3 SECOt403 STROKE TitiE : 39.96 SEC0t4DS

PEAK It4 RUSH : 6.2 At1 PERES PEAK INRUSH : 6.3 At1 PERES

AVE. RLtd CURRD4T : 1.7 AtiPERES AVE. RUN CURRENT : 1.7 AtiPERES

tiA4 . RUti CURREt4T 1.7 AtiPERES MAX. RUti CURRD4T 1.7 At1 PERES

SEATit4G CURRD4T : 2.2 AMPERES Et4D CURRD4T 1.7 At1 PERES

.____.



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

TEST ICEriTIFICATIOJ: UAlt.'E # 15 |

STOPAGE LOCATIOJ 02-09

PLOT tJO. 1
TMD L SWITCHES: OPEtJ TO CLOSE |

|

STROKE TIME : 39.24 SECOJDS A'JE RUtJ THRUST :(PPELOAD
] P1AX RUN THRUST <PPELOAD

BYPASS Tit 1E 6 0.46 SEC9tDS THRUST AT CST : 7048 #
SEAT THRUST AT CST: 7048 m
INEPT!AL THRUST : 23 ?

TORQUE SH. SETTIt40:!.0C 1.0 TOTAL THPUST : 7874 N

|V/D1.000e0
. 6Vy D.e-7
L -i
i R |T/D 1.CCDelI :

'
|TL -0.332e1 ) _

9 j /D 2.SCCaD |
u

,V N
'"

- tvy D.e-B

SI TL E I/O I*0008I
I jn.-8.33Cel

7
f I

!. !'

k | 6

1 |
t 8

THRUST t

SIGNATURE }

.
, . ! I

f
P I' I

I ,

b | |
-

4
L

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

TL ''x I-

1
1

1

!

.____________ -
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TEST I DD4TI FI CATI OJ: t%LVE #15
STORAGE LOCATICN : 02-10

; PLOT NO. 3
| MOTOR CURRD4T & S&41TCHES r . 0PD4 TO CLOSE
1

|~ STROKE TIME : 39.3 SECD4D3 PEAK INRUSH : 6.2 AMPERES
1

AVE. RtJr4 CURRD4T : 1.7 AMPERES
f
'

t%X . RUri CURRD1T 1.7 AMPERES
SEATING CURRDJT 2.2 AMPERES

1
,

! -
._

,,
j j V/D 1.000e0
] , _

Vy D e-7

| 9 T/D 1.000e1
} h TL -0.740e1
4 - ,1 -
t u,i V/D 1.CCDe-1 *-; j .,, , _ ,,

j SWITCH

4 IGNATURE
- 9 --

Vy O.e-8

; T/D 1.000e1
|TL -8.739e1

; Vy L
I l,

+ i
4

| l
~

! 1-
'

I I
'

.
. ;

} - 1

.

I>

'
:

OTOR CURRENT
"

'

~ ~ - -
__

-

! IGNATURE - ----- '"" |
L .-a-- -a.-.. . a -_ a . .a .. . ._

! TL yx
!
t

I

<

,

|

.-. - . - . . - - - . , . - . .
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TEST IDD4TIFICATIOr4 W+LVE # 15
STORAGE LOCATIOr4' : 02-!!

PLOT F40. 4 ,

MOTOR CURRD4T & SNITCHES: CLOSE TO OPD4 .

STROKE TIME 38.96 SEC0t4DS PEAK It4 RUSH : 6.3 (41 PERES
AVE. RtX4 CURRD4T : 1.7 AMPERES
MAX. RUti CURRD4T 1.7 (41 PERES
DJD CURRD4T : 1.7 AMPERES

p . -r - - - - - -,

V/D 1.000ec,

- _

Vy 0, e-7

cTL -
-

V/D 1.DCDe-1 g,
,

| **~_7SWITCH _ f

ICNAWRE T/D 1.000e!
iTL -9.730e1

Vy -

|
. .

- ==

oTot CI:RRENT I _J -- - . ___

__ |--- =
,

_

IGNAWRE
_

e

L :
4 1 !,<

.-~..-a : . , . .s .-_ ....M...... ^ ...._A ., . ...._ . . . . . . , . _ , , _ .

TL Vx
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i

Test I.D. Valve #16

Code Comments

1,4 The close-to-open bypass switch required
adjustment to properly cover unseating of
the valve.

1,4 Thrust signatures indicated that this
valve is backseating. This condition was
corrected at the time of the test.

4 After detailed analysis it was found that
the thrust developed was less than the
target thrust values. This condition was
corrected during recent re-testing.

4 To acquire the target thrust loads, the
torque switch settings were changed from
2.5 to >1.0 in the open direction and 2.0'

to >1.0 in the closed direction.
4 Thrust signatures indicate that this

particular valve develops initial thrusts
of approximately 151%. (See
Recommendation No. 1.)

Recommendations

1. Due to the fact that the total thrust value is well within the design
limitation of the actuator, this condition, in our opinion, does not
jeopardize valve operability at this time. No further corrective

3 action is necessary at this time,

s

-, . . - , _ _ , _ . , , , , _ , _ , . . _ , - - . . - - - . , _ , _ . - ~ .
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TEST ID: VALUE N16

SYSTEM OPERATOR

S) STEN : WA TYPE : SMB

FLNI : O SIZE : 0

TLitP : At1BIErlT SERIAL t40. : 950984

PFESS : ATriOSPHERI C ORDER t10. 336542L.

SFT) PEL'D: il 'A ORIEt| TAT 10tir UEPTICol

ELECTPICAL VALUE

OX4TPOL CIP UOLTS: :20 I D. f 40. : COV-lGA

CwTE*,' DC : sC TrPE i

OPEta CC:lTROL L a ti!T SIZE : 12

CLOSE CCelTPOL : TOPOUE BODY OPIEr1TATIOJ , HOP!ZOITAL

t1CC fl Q lillTI AL POSITIOf f s t1/A

Sbl . SEtJS!tlO CIR. : ' *OL NGE FItPL POSIT 10tl : f4/A-

TOPOUE Sbl!TCH tiOTO9

opera T.S. SETTIt4G : 2.5/>1.0 VOLTS : .360 AC

CLOSE T.S. SETT!tlO: 2.0/>1.0 PATED At1PS: 4.6

LIll!TER PLATE : 2.5 SPEED : 1700

TS BALAtlCEABLE : (ES HOPSEPGIER: 7.5

TEST EQUIPt1 Erit

LOAD CELL M : ti/ A--t 4/A

AriP PROBE n FLUKE (20) PJ/A

tiAlt4FPAt1E H : ti/A

f

TF1D N : ti/A
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TEST 10: VALVE N16 BY: RLB DATE: 06-17-85

THPUST SIGtMTURE AIMLYSIS

TS-0C-03-03 TS-CO-03-04

STP0FE TitiE : 62.8 SEC0tlDS STROFE TittE c2.66 S EC 0t1DS

BiPASS tit 1E : 0.24 SECOi!DS O tf%SS TIf1E : 4.9 SEC0tIDS

THPUST AT CST : 2236 4
,

PPOTECTICtl t %PGIf1 3.14 SEC Ct JDS

SEAT THRUST AT CST: 1228 N LtiSEAT!t1G Tit 1E : I.26 SEC0tlDS

AVE PUta THRUST : 1011 N sVE PUti TaPUST : 1970 N

tW& Pt> I THPUST : 1224 # P1W PUti THRUST : 2023 N

IrlEPTI.,L THFUST : 340 LIISEATIllG THPUST : 2715 W
*

.

TOTsl THRUST : 9351 N THRUST AT CST : 11 A

TOROUE Hl. SETTitlG : 2.001.0 TOPQUE SW. SETTIrlG : 2.5a l.0

SPR!rlG PACK CALIBPATIOt4 SIGtMTUPE AtJsLYSIS

TL-CAL-03-02 K-FACTOR: 10650 M W PRELOAD: ( Putt 41tlG LO

t10 TOR CURPEtJT SIGtMTUPE AlblYSIS

CS-OC-03-05 CS-CO-03-06

STPOKE Tit 1E 62.86 SECOt3DS STROKE Tit 1E : 62.74 SEC0tlDS

PEAK ItJRUSH : 6.77 At1 PERES PEAK IrlRUSH : 6.32 At1 PERES

AVE. rut 1 CUPPEt4T : 2.37 ft1 PERES AVE. PUt1 CUPREtiT : 2.08 AtiPERES

t%X. rut 4 CUPREf4T 2.37 At1 PERES inX. RUti CUPREt4T 2.08 AtiPERES

SEATIt4G CURREt4T : 2.37 (tiPERES Et4D CUPREt4T : 2.08 AMPERES

.-



1

1

1

TEST I DETIT ! F C AT I CeJ 'MLUE # 16,

| ST 0PAGE LOCATICt1 : 03-03
i .

! PLOT NO. I j
TMD l-. S!JITCHES: OPEN TO CLOSE '

; STROKE TIME . 62.8 SECOriDS AVE rut 1 THPUST : 1011 #
1 f1AX RUri THRUST : 1224 #

BYPASS TIME : 0.24 SECOtIDS THRUST AT CST : 2236 #
; SEAT THPUST AT CST: 1224 #
l INEPTIAL THPUST : 340 %

TOROUE S44 SETTING:2.00 t.0 'O%L THPUST : 9851 #
|

V/D 1.000e3

!
- -

Vy O.e-7

T/D 1.C00e1
TL -B.326el -

-
i e
G V/D 2.500e0 C
"" ~" " '"" ""' '"~ "' '"" "

JITCH
- ~

y o,,_ey

IGMTUC T/D 1.000e1
TL -8.328e1

Vy -

,

" N
.

IRUST
IGNATURE

-'

] !
[ --

:
- _

|
| |

1 ! |

TL Vx

1
_ _ _ _ _ _ _ _ _ _ _ - _ _ _ |
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TE5T I DEt JT I F I C AT I Cf t : tDLVE #16
STOPAGE LCCnTA Ce 4 03-04

PLOT TJ0. 2
TMD t SWITCHES: CLOSE TO OPEt1

STROKE TIME 22.to SECONDI #>E PUt4 THPUST : 1970 #.

MAX PUt! THPUST : 2023 #
BYPASS TIME 4.9 SEC Ct4DS LRJSEAT!tJG THRUST : 2715 #
UtJSEATItJG TIME 1.26 S ECCtJD 3 THPUST AT CST : f4/A.

PROTECTIOrl t1APGIf1 3.64 3ECOt JD 3 TOROUE SLJ. SETTIriG : 2.5/>1.0

V/D 1.000e0

_ -

Vy O.e-7

- 1 T/D 1.000e1
TL -8.274e1 -

- m
-

' I V/O 2.500eo
h

nur nu, """' ''"' '''"' 7m iie ,,e

Vy O. e-O
JITCH - |

(GNATURE T/D 1.000e1
TL -8.276el

Vy .

i

= -

.
,

h
"

IRUST

f[CNATURE

- -

|
:

I

TL Vx



TEST ICENTIFTCmTICtJ VALUE #16
IT ON 3 E L OC +:.T I Ct 3 03-054

PLOT NO. 3
MOTOR CURREtJT L SWITCHES: OPEtJ TO CLOSE

STPDFE TIME e2.Se SECOtJDS PEAE ItJPUSH 6.77 AMPERES-

AVE. PLtl CURRENT 2.37 AMFERES
MAY. RLt1 CURREtiT : 2.37 AMPEPES
SEATItJG CURRErJT : 2.37 At1 PERES

... ,_-_ _ y _ .7... _ . . , , --..-..-r-..- -- - - - - -

,'U D 1. 000e 0.

L ./y C.e-7 I'

'

; 1
1 'D 1.00001:Te |

L :TL -B.274e1
-

-

i V/D 2.50Co-1 $.u . ,e n . r. ,, , .u. n. .c o 1

.Vy D.e-7 |'
,

JITCH F f

" ,O 1.00001 {,

IcNATURE :T ' j
,TL -0.276el

Vy L i

t

n . 1*

I : !,

! I

L j i
- - - -

* ,

'- -. - -

;

tcs:.TURE
- - - -1JRRENT .J t

|
__

}s .. a n - + .a . .a - a. - a .a
;

TL '!x I

i

|
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TEST I DEt4TI F I CATI OtJ VALVE W16-

-STORAGE LOCATIOrl 03-02-.
.

I

! PLOT NO. 5
| TMD L LOAD CELL

PRELOAD: < RUtil!NG LOAD
; K-FACTOR: 10650 N/V
!

|'

a

!
i

}
7 .-.7 , __._ . -..p. .

| V/D 1.000e0
'

_ ,

Vy D.e-7

| _ T/D 5.000e0
: TL -4.138e1 -
! - e
| V/D 2.500e0 *

|

I -

Vy D.e-6
,

.|
! j T/D 5.CCDe0

|
|

Vy h'
,TL -4.137e1 j

; )AD CELL
,

'

|CNATURE g |

'~

F,

'
l

i Ii ( I,L- i
!
1 ID j i

'CNATURE L
]i i 1

i ; ; :
I L - _. _ a. . . . . . . __ _.. m . ,. _ - ! . . . . _. . . _ _ _. .. .d.e .. ._.2 .... .

TL Vx

i

.

1

|
i
a I

- . -
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Test I.D. Valve fl7

Code Comments

1,4 The close-to-open bypass switch required
adjustment to properly cover the unseating
of the valve.

3 During testing the motor went " locked
notor" going open against the load cell at
the as found torque switch setting of
>3.0 This valve was tested three times
at this setting and the locked rotor
condition occurred only on the third run.
Since the valve only needs approximately
6000 pcunds to close, consideration should
be given to installing a blocking device
at a torque switch setting of 2.5 to
prevent the motor from going " locked
rotor" during normal operation.

4 The torque switch was found to be out of
balance by a factor of 1.29 to 1.0. This
condition was corrected at the time of
testing.

4 During equipment installation, it was
noted that the spring cartridge cap was
full of grease (See Recommendation No.1.)

4 The open torque switch setting was changed
f rom >3.0 to 1.5 and the closed torque
switch setting was changed from 2.5 to 1.5
to attain the target thrust loads.

4 This valve exhibits relatively high
running loads in both directions, most
likely due to high packing drag.

Recommendations

1. It should be noted that the Belleville springs do not require
lubrication to function properly.
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,

TEST ID: VALVE D17

SYSTEM OPERATOR

SYSTEM tVA TYPE : SMB

FLOH : O SIZE : 1

TEMP fd1BI ErlT SERIAL tlO. 95294A

PRESS : ATt10 SPHERIC ORDER t10. : 336542D

SFT( PEL'D fl0 OR I EtiTAT I Orl: HORl 20t4TAL

|

ELECTRICAL UALVE

COr4 TROL CIR VOLTS: 120 I D. t40. : Ex-U-50

AC/DC : AC TYPE : GATE

OPEli COllTROL : lit 11T SIZE : IS*

CLOSE CCtlTROL : TOROUE BODY ORIEf1TATION: HORIZOtJTAL

t1CC : t t/ A Iti!TI AL POSITIOtt s t1/A

SW. SEllSING CIR. : UOLTAGE FIrbL POSITICt1 : t4/A

TORQUE SMITCH MOTOR

OPEtt T.S. SETTING : >3.0/1.5 UOLTS : 460 AC

CLOSE T.S. SETT!tlG : 2.5/1.5 RATED W1PS: 2.8

lit 11TER PLATE : 4.0 SPEED 1700

TS DALAt1CEABLE : YES HORSEPOWER: ti/A

TEST EQUIPMEtiT

LOAD CELL M : 50 K--N/A

| 641P PROBE # : FLUKE (20) t t/ A

F1AltJFPAt1E # : il/A

TMD # : ti, A

!
,

l

|

!

_ _. _. -
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TEST 10: VALVE #17 BY: RLB DATE: 06-17-85

THRUST SICfMTURE AtMLYSIS

TS-OC-03-10 TS-C O-0 3- 19

STR0kE tit 1E : 88.5 SEC CelDS STROFE TIME : 88.2 SEC0t105

B' P4SS tit 1E : 0.25 SECOt lDS BYPASS T!ttE : 9.55 SECOtIDS

TilRUOT AT CCT : 8991 # PROTECT 10tltW5G1tl : 7.s3 SECOt tDS

SEsT THPUST AT CST: 4909 N UtiSEAT!rlG T!t1E : 1.9 SEC0tlDS

sVE RLil THPUST : 4031 # W/E Elfl THPUST : 3226 H

tbX PUti THPUST : 4164 # F WX Plt i THPUST : 34t? #

IllERTInL THPUST : 51 Ltl3EsTitJG THPUST : 7170 #
*

.

TOTAL THPUST 13652 # THRUST AT CST : f4/A,

TOROUE SW. SETT li1G : 2.5/t.5 TORQUE St. SETT IrlG : >3.0/1.5

SPRiflG PACK CALIBPATIOri SIGMTURE AiblYSIS

TL-CAL-03-17 K-FACTOR: 5516 N/V PRELCMD: ( PUtfilt3G LOs

t10 TOR CURREtiT SIGtMTURE At& LYSIS

CS-0C-03-20 CS-CO-04-01

STPOk'E T!r1E : 88.55 SEC0t4DS STR0tE tit 1C 88.25 SEC0t4DS

PEAK |tJRUSH : 7.76 At1 PERES PEAV ItJRUSH : 8.18 AtiPERES

AVE. RUti CUPRD4T : 2.66 (41 PERES AVE. RUtl CURRDIT : 2.38 AttPERES

IMX. rut 1 CURREt4T : 2.68 AtiPEPES t%X. RUti CURROJT : 2.41 AtiPERES

SEATING CUPPENT : 2.82 (41 PERES DJD CURPDIT : 2.41 (#4 PERES
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TEST I DDITI FI CAT I CtJ : VALVE 8:17
STCPAGE LOCATIOrd 03-19.

PLOT tJ0. 2
TF1D & SWITCHES: CLOSE TO OPEtJ

STR0kE TIME : 88.2 SEC04DS AVE PUti THRUST : 3226 #
t1AX RUN THRUST : 3419 N

BYPASS TIME : 9.55 SEC0tJOS Ut4 SEATING THRUST : 7170 #
Lt4 SEATING TIME t 1.9 SECCt JDS THRUST AT CST : f4/A
PROTECT!0t1 MAFGIN : 7.e5 IEC0t4DS TOROUE SW. SETTING: >3.0/1.5

, ,
. . . _ . __ _ , _ .

j V/D 1.000e0

Vy O. e-7

|
T/D 1.250e1

TL -1.277502 -
_ m

*
x _ V/D 2.500e0

Vy D.e-6

JITCH
-

T/O 1.250e1
IGNATURE g

TL -1.2780e2
Vy -

I

_ -

t

,

- |

b. ,

i |,
t

iRUST [ _

IGNATURE I ,
. s

___ | - - . _ . _ .--<4-

TL Vx
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TEST : :-E!!? ! F I C.:.T ! Ct ' : 4.%LUE # 17
STO NGE LCC TICtl : 03-20

PLOT tJ0. 3
"0TGF CUR PEtJT L I:11TCHES: opera TO CLOSE

STROKE TIr1E : S8.55 SECCtJDS PEAK ItJRUSH : 7.76 (+1 PERES
AVE. PUt4 CURREtJT : 2.66 At1 PERES
t%X. rut 4 CURRDJT : 2.68 AMPERES
SEAT!?JG CURREtJT : 2.82 Ar1 PERES

. _ _

V/D 1.000e0

- -

Vy C.e-7

| T/D 1.250e1
'

TL -1.3435e2 C
o-

;

; V/D 2.500e-1_

i V/ *-7stTCn
ICNATIRE T/D 1.250e1

TL -1.3440e2
Vy -

,

I
- - g

I

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

.

l .

|CRRENT J L --
IC5ATT;RE

| 1
,

a i

L-- . - -.- _ I i

TL vx |

|
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TEST I DETITI FI C. iT I Or t : W.LVE N 1-*
STORAGE LOCATION : 04-01

PLOT NO. 4
MOTOR CUPRENT & SWITCHES: CLOSE TO OPEN

STR06E tit 1E : 33.25 SECONDS PEAK INRUSH : 8.18 AMPERES
(NE. RLN CURRENT : 2.38 AMoERES
t%X. RLN CUPPENT : 2.41 AMPERES
END CURPENT : 2.41 AMPERES

V/D 1.000e0

- Vy D.e-7

]
-

T/D 1.250eI -
i TL -1.2950e2 %~

f
V/D 2.500e-I, _

Vy O.e-7 IJITCH -
'

IGNATURE |T/D 1.250e1 -

Vy -
'TL -1,2955e2

|_

|
_

4
_ _ _ _ . _ _ _ _ _ _ _ _ _ _ _._ _ _ __,

e
IRRENT _u '

.GNATURE I ._
-

1 i ,'
;

--

TL Vx
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Test I.D. Valve #18

Code Comments

1,4 The close-to-open bypass switch required
adjustment to properly cover the
unseating of the valve.

4 The torque switch was found to be out of
balance by a factor of 1.35 to 1.0 This
condition was corrected at the time of
testing.

4 During equipment installation, it was
noted that the spring pack cartridge cap
was full of grease. (See Recommendation
No. 1.)

4 This particular valve exhibits
approximately 149% inertia. (See
Recorrmendation No. 2.)

4 The torque switch settings were changed
f r om 2.5 to 1.75 in the open direction
and 2.0 to 1.75 in the close direction to
attain target thrust loads.

Recommendations

1. It should be noted that the Belleville springs do not require
lubrication to function properly.

2. Due to the f act that the total thrust value is well within the design
limitation of the actuator, this condition does not in our opinion
jeopardize the operability of the valve at this time.

_ _ _ _ _ _ . . _ . . _ . _ _ _ _ _ _ _ . . _ _ _ - _ . . . _ .
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TEST ID: VALUE MIS

SYSTD1 OPERATOR

SYSTD1 : t1/4 TYPE : St1B

FLGi O SIZE : 1

TDiP * At tB I ErlT SERIAL tlO. : 9520 3A

press stilO3PHEP I C OP0ER tiO. : 336*42D

SFTY PEL'D t i,- A ORI D ATAT I Orl: UEPTICAL

ELECTPICAL '.% LV E

CGITFOL CIR VOLTS: 120 10. t10. : E'/V-5s

..C/ 0C : AC T's PE : CATE

OPEls CGITROL : Lit 1!T SIZE : 10"

CLOSE CGITFOL : TOFOUE DOD ORI Et4 TAT I Orl HORI2CalTAL

ttCC : It/A ItalT!*.L POSITIGli fl/A

Sil. SD4Sil10 CIR. VOLTAGE FIthL POSITICtl : P L/A

TOPOUE SWITCH t10 TOP

OPD4 T.S. SETT!rlG : 2.5/1.75 VOLTS : 440 AC

CLOSE T.S. SETT!rlO: 2.0/l.75 PATED W1PS: 2.8

LIti!TER PLATE : 4.5 SPEED 120

TS DALAtJCEABLE : YES HORSEPOWER: t 4/A

TEST EOU!FtiEtlT

LOAD CELL M i 20 0 K--t1/A

At1P PROBE N : FLUVE(20) tuA

I t%IrlFPAME N : tJ/A

TttD N : t4/A

1

-- - - , . _ _ . - _ . . . - . _ _ _ _ - . _ . , . . _ . . _
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TEST ID: VALVE #18 BY: RLB DATE: De16-84

, THRUST SIC +44TURE AIMLYSIS
1

TS-0C-t-14 TS-CO-t-15

STROF E TittE : 88.35 SEC0t1DS STROKE tit 1E s 88 SEC Ot1DS

D1 PASS T!!1E : 0.4 SEC0t4DS BiPASS T!ttE : 6.15 SEC 0t 4DS

| THRUST AT CGT 3949 # PROTECTIOtatWRG!ti 3.7 SEC0f tDS

SEAT THRUST AT CSTa 0687 # LtlSEAT!tlG T!tfE : 2.45 SEC0tlDS

AVE Flti THRUST : 225 # AVE rut 1 THRUST 140 #

| t%X PUt1 THPUST : 201 # tbs Flee THPUST : 1365 #

It4ERTI AL THPUST : 176 % Ut45EAftfl0 THRUST : 2026 #
I
; TOTAL THRUST : 10973 N THFUST AT CST : P4/A
i

TOROUE St. GETT itlG 2. 0,' t . 75 TOROUE S4. SETT!rlG: 2.5/1.75

SPP!f40 PACM CAL I BPM I 0t t S t GibTURE At WLYSI S

|

TL-CeL-t-13 K-FACTOR: 5630 n .'V PRELOAD: ( Rtt8 4!P4G LOMD

MOTOR CUPPEtlT SICdMTURE AIMLYSIG

CS-OC-t-16 CS-CO-t-17

STROFE Tit 1E : 88.45 SECOt4DS STR0kE TittE : 88.05 SEC0t 4DS

[ PEAK It4 RUSH 8.07 st1 PERES PEAK It1 PUSH : 7.18 At4 PERES
!

AVE. PUti CURPDIT : 2.46 At1 PERES AVE. RUti CURREt1T : 2.29 (41 PERES

IMX. PUt1 CURPEtiT : 2.51 At1 PERES tv X. RLtl CURREt4T 2.32 /#1 PERES

SEAT!!10 CURREllT : 2.63 AtiPERES EtJD CUPPEt4T 2.3 AtiPEPES

__ _ _ _ _ _ ___ _ . . . . _ _ - . _ , _ _ _ _ _ _ _ ._ _ _ _ .
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|

1

TEST IDEtiT ! F I CAT! Or t: ''AL*'E #19,

'

STO4GE LOCATION : 1-14

i PLOT NO. 1
TMD & SWITCHES: O'Ett TO CLOSE4

STROKE TIME : 89.35 SEC0rJDS AVE RtJJ THRUST : 225 #
f%X RtJ4 THRUST : 281 #

BYPASS TIME : 0.4 SECCt4DS THRUST AT CST : 3969 #
SEAT THPOST AT CST: 3687 #

IfJEPTIAL THRUST : 176 %
TOROUE EN. SETTING:2.0't.75 TOT-L THPUST : 10978 #

l

i

V/D 1.000eo
,1

.

i
- -

Vy O. e-7

i T/D 1.250e1
-

| TL -1,4300e2 O |v v v & '

V/D 2.500ec
j WITCH
i IGNATf;RE ..

-

y g, e gy

T/D 1.250e1
TL -1.4295e2y

| 1
9

L _

!

|

|
'

11RCST --
.ICKATURE

_
m .

-

| |

:
t,

4 . - ..____ _ _ _ i
|TL Vx

!

_ _ _ _ _ _ _ _ _
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TEST I ODaTI F ! C*TI Cti: t '.:.LUE p l 2

5T:cwGE LC4C- T I Cr4 : 1-13

PLOT NO. 3
tiCTOP CUFPDC L SWITCHE$ CFD4 TO CLGiE

STROFE TIriE : 93.45 SECCr4DS PEAF IrJFUSH : 8.07 AMPERES
| AVE. Rt.t4 CURRDJT : 2.46 eV1PER ES

tm . c Ltd CURPENT : 2.51 At1 PERES
SE T!!.G CUFREt1T : 2.63 At1 PERES

|V/D1.000e0
, Vy D.e-7

_.

T/D 2.500e1 -

..TL -2.1340e2 $,

v v vi

VITCH' j V/D 2.500e-1
1CNATURE

_ yy g, ,_7
_

T/D 2.500e1
yy _ TL -2.1345e2

.

.

.

1
-

- N MNm

: I .
en - _ _ ___ _ _ _____ _ _ _ j i _ j

.

|
TL y,

- - - . _ _ _ _ _ - _ _ _ _
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I

TE5- ; ; E*;-' r ? r .,' : 7r 1 : 'J.:.L' E = 19
??::~ 3E L 2C *!O' . 1-::

!
'

PLOT NO. 5
TMD & LCWD CELL

PGELGAD: < PtJt41NG LCAD
t,-F.:.C T OG : 5t30 m 'V

e

V/D 5.DOOe-1

- _

vy O.e-7

T/O 5.000e0 E
OTL -4.256el

-

V/D 2.500o0

- -

Vy O.e-6

T/D 5.000e0
TL -4.255e1

Vy -

AAD CELL f
ilCKATURE '

i,

- - ---=

,

' (J
F. .

.

N "

ilCNATURE ;

I-

TL Vx

a
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,

iTest I.D. Valve fl9

Code Comments

4 The close-to-open bypass switch required
adjustment to properly cover the
unseating of the valve. i

,

4 The torque switch was found to be out of
balance by a factor of 2.3 to 1.0, (See
Recommendation #1). '

4 This valve exhibits approximately 230%
i inertia. (See Recommendation #2).

4 The open torque switch setting was i

changed f rom 2.5 to 1.5 and the closed
i torque switch setting was changed from

2.0 to 1.0 to attain the correct target
! thrust loads.

4 During equipment installation. it was
,

, noted that the spring cartridge cap was
i full of grease. (See Recommendation
'

#3).
1
i

j Recommendations

1. The torque switch was adjusted to attain as close to a balanced
condition as possible (1.6 to 1.0). This data should be considered if
it becomes necessary to change torque switch settings in the future
without the use of the H0 VATS Series 2000 System.

i

; 2. Due to the fact that the total thrust value is well within the design
|' limitations of the actuator, this condition does not, in our opinion,

jeopardize the operability of the valve at this time.

3. It should be noted that the Belleville springs do not require [

lubrication to function properly.

l
i

h
1

l

1

l

f
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TEST ID: VALVE #19

SYSTEM OPERATOR

SYSTEM i TYPE : SM8

FLG1 : O S!ZE : 0

TD tP At10!EtiT SERIAL P10. 95086A

PFESS : ATMOSPHERIC ORDER f40. 336542C

SFTi PEL'D OR I Ef1T ATI GJ: VERTICAL

ELECTRICAL VALVE

C04TPOL CIP VOLTS: 120 I D . t10. : COV-10B<

a

AC/DC AC TTFE : CATF

OPO4 C0tlTROL : Litt!T SIZE : 12*

CLO?E CCtiTROL : TOF00E EODY ORIDITAT! Ole HOR 1204TAL

ttCC : ItlITI AL POSITIOli i

Sal. 5 DIS!ilG CIR. VOLTAGE FlfML POSITION :

TOROUE 5611TCH MOTOR

OPEtt T.S. SETT!t10 1.0/1.0 VOLTS : 460 AC

CLOSE T.S. SETTItJG: 1.5/l.5 PATED AftPS: 4.6

LIMITER PLATE : 2.5 SPEED 1700

TS B+.LAtlCEABLE YES HORSEPC41ER : 7.5

TEST E0V!PfiErlT

LOAD CELL # : 50 K--

AMP PROBE N : FLUME (20)

tultlFPidiE N :

TMD # :

i

m , - __ _. ___ _ . , , _ . _ _ , _ _ _ . . _ . . _ - _ _ _ ., , , - _ _ , _ _ . _ ._ _
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|

TEST ID: UALVE N19 DY: RLD DATE: 06-16-85

THRitST SIGilATURE AtlALYSIS

TS-0C-03-08 TS-CO-03-09

STROFE Tit 1C : 63.9 SEC04DS STROVE TIME : 63.78 SECCe tDS

DrPASS TIttE : 0.28 SEC0t1DS D(Pn5S T it1E : 3.9G SEC040S

THRUST AT CST : 3610 m PROTECTIOtttLPGIll : 3.2 SECCtJDS

SEAT THRUST AT CST: 3554 # Ut4SEsTitlO Tit 1E : 0.78 SEC0tIDS

AVE PUti THRUST <PRELOAD sVE RUti THRUST :<PRELOAD

t%/ PUtl T HPUST < PREL(.MD t W Pt.tl THPUST :<PPEL0sD

INERTIAL THRUST : 224 t.44SEATitlG THPUST : 6570 #
*
.

TOTAL THPH3T : 9671 N THRUST AT CST : ti's

TOROUE Sil. SE TT IrlG : 1. 5/ 1. 5 TOPOUE S04. SET T itiG : 1.0/l.0

'iPRitiG PnCV CALIDPATIOta S!Ot4ATUPE AtwLY SIS

TL-CAL-03-07 V-FACTOP 5638 N/V PRELOAD: 1440 W

t10 TOR CURRErlT SIGt4ATURE ArblYS!S

CS-OC-03-10 C S-CO-0 3-I t

STROFE Tir1E : 63.04 SEC0tIDS STROKE T!t1E : 63.8 SEC0tlDS

PEAK It4 RUSH : 7.15 AriPERES PEAK lilRUSH : 6.29 Af1 PERES

AVE. RUti CURFENT 2.20 AMPERES AVE. RUN CUPPEt4T : 2.19 (+tPE RE S

MAX. RLt1 CURREtli 2.28 At1 PERES tiAX . RUti CURREt4T : 2.19 AMPERES

SEAT!t10 CURRElli 2.35 Af1 PERES EtJD CUPPEtiT : 2.19 (diPEPES

. - , . - _ _ . _ . -. - ,. - - _ - . _
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TEST ! OD F ' :!;.:.T ! ? A ' %LVE # 19

h* 245E L CC-JI Or: 03-08

PLOT NO. 1
TMD L SWITCHES: OPD4 TO CLOSE

STROFE TIME : 63.9 SEC0rCS AVE Rt.R4 THRUST <PPELOAD
t%X PLtd THRtJST :<PRELOAD

BYPASS TIME : 0.28 SECOr4DS THPUST AT CST : 3610 #
SEAT THRUST AT CST: 3554 #
It4ERTIAL THRUST : 224 %

d TCROUE E44. SETT !?43 : 1. 5 /1. 5 TOTAL THRUST : 9671 #

,

V/D 1.COCe0

t -

Vy O. e-7

'. T/D 1.C00e!
'

{TL -8.344e1, .. . ,, , , . . . .

SWITCH I V/D 2.5C0e08 INN
_ _

Vy D.e-6

T/D 1.000e1

i VY -
TL -0.346el

1
B

~
i

Ta1L'STi

j SICKATnZ ~~
,

. _

,

! .
.

-

i i
:

J
TL Vs

|

- _ _ _ _ _ . _
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TEST IDENTIFICATION: VALVE N19
STORAGE LOCATION : 03-07

PLOT NO. 5
TMD k LOAD CELL

PPELOAD: 1840 #
M-FACTOR: 56?8 N/V

. --- . .

V/D 1.000e0

_ _

Vy D.e-7

T/D 5.OGOe0
TL -4.285e1

~
_
cm

V/D 2.500e0 00

- -

Vy O.e-5

T/D 5.000e0
TL -4.284e1

LOAD CELL yy _

SIGNATURE
e

- -

_

IIGNATURE
.

iTHRUST .

;
- -

|
:
,

I-a ~~ * *

TL Vx

_ _ _ _ _ _ _ _ _ _ _ .
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TEST ID: VALUE N20 BY RLB DATE: 06-14-85

THRUST SIGiMTURE AtMLYSIS

~~ TS-0C-05-02 TS-CO-05-03

STROKE TIME : 53.14 SEC0t4DS STR0kE Tit 1E : 52.86 SECOlDS
BY PASS T It tE : 0 SECOIDS BrPsSS TIME : 3.08 SEC0t 4DS

THPUST AT CST 16020 N PPOTECTIOl tiAPolti i 1.88 SEC0tIDS

SEAT THPUST sT CST: 15960 # Ut4SEATitlG Tit 1E : 1.2 SECG4DS

s'/E rut 1 THPUST : oO N sVE Ruta THRUST : 480 #

t%X rut 1 THFUST : 120 N tM < RLtd TPPUST : 960 N

INEPTIAL THRUST : ~ * Ut4 SEATING THRUST : 2640 N.

TOTAL THPUST : 17160 N THRUST AT CST : t4/A

TOROUE Sta. SETTING: 2.0/(2.0 TOROUE SW. SETTItJG: 2.0/<2.0

SPR!t4G PACE CALIBRATI0t1 SIC 4MTURE AtMLYSIS

TL-CAL-05-01 K-FACTOR: 12000 #<V PRELOAD: ( RUr#41t4G LOAD

MOTOR CUPPEt4T SIGtMTURE M aLYSIS

CS-0C-05-04 CS-CO-05-05

STROKE tit 1E : 53.16 SEcot4DS STROKE tit 1E : 52.88 SECCt4DS
PEAK INRUSH : 11.08 AMPERES PEAK ItJRUSH : 11.31 41 PERES

AVE. RUN CURRErlT : 1.56 At1 PERES AVE. Rt.t1 CURREt4T : 1.41 AMPERES

MAX. RUN CUPRENT : 1.5 AMPERES MAX. rut 4 CURRENT : 1,41 AMPERES

SEAT!tJG CURREr4T : 3.19 At1 PERES EtJD CURREtJT : 1.41 AMPERES
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Test I. D. Valve #20

Code Cornment a

1,4 The close-to-open bypass switch required
adjustment to properly cover the
unseating of the valve. This condition
was corrected at the time of testing.

1,4 The thrust signatures revealed that the
valve was backseating. This condition
was corrected at the time of testing.

3 The close-to-open thrust signature
revealed the possibility for slight
guide wear. (See Recommendation #1).

4 The open torque switch setting was
changed from 2.0 to <2.0 and the closed
torque switch setting was changed from
2.0 to >l.5 to attain the target thrust
values.

Recommendations

1. This condition does not, in our opinion, jeopardize the operability of
the valve a*. this time, but should be monitored during the next
testing period.

_
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TEST ID: VALVE #20

SYSTEM OPERATOR

SYSTEM : ti/A TYPE 4 St1B

FLQ1 : O SIZE : 0

TDiP : At1BI DIT SERIAL t10. 144289

PRESS : ATt10SPHERI C ORDER tlO. : 359329A

SFT( PEL'D ti 's OR I EtiTATI Cet : VERTICAL

ELECTRICAL UALUE

cot 4 TROL CIR VOLTS: 120 I D. tJO. : DHV-3

AC/DC : AC TYPE : GATE

OPD1 COr4TPOL : L!ti!T SIZE : 12

CLOSE CQ4TPOL : TORQUE BOD ( ORI EtJTAT I Q4: HORI ZCt4TAL

t1CC : ti/A It31TI AL POSI TIOt4: t4/A

a! - SENS!t4G CIR. VOLTAGE FINAL POSITIQ1 : flA/

TORQUE S41 ITCH MOTOR

OPDJ T.S. SETTir4G : 2.0/<2.0 VOLTS : 0 AC

CLOSE T.S. SETT!tJG : 2.0/C2.0 PATED (41PS: 460

LIMITER PLATE : 3.0 SPEED : 1700

TS BALANCEABLE : YES HORSEPOWER: t1 %

TEST EQUIPriEtJT

LOAD CELL # : 50K--tJ/A

AtiP PROBE # : FLUKE (20) t1/A

t1AINFPAME # : t4/A

TriD # : f4/A
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TEST I DDITI FI CAT I Cr t VAL'JE #20
STOPAGE LOCATIOr4 : 05-02

PLOT NO. 1
TMD & SWITCHES: OPEN TO CLOSE

STROKE TIME : 53.14 SECOrJDS AVE rut 1 THRUST : 60 #
MAX RUri THRUST 120 #

.

BYPASS TIME : O SECOfJDS THRUST AT CST : 16020 #
SEAT THRUST AT CST: 15960 #
ItJERTIAL THRUST : 7 %

TORQUE SW. SETTIt4G:2.0/<2.0 TOTAL THRUST : 17160 #

|V/D1.0GC00

- -

Vy D.e-7

T/D 1.0C001

TL -0.474e1 5
- N

V/D 2.50000

- -

Vy D.e-6.n.- n,- .n, .n. rr v n 1n. ,n

T/D 1.000e1
TL -8.472o1

Vy -

- -

9

- .

.-

- -

|
:

! I

TL Vx

|

|

|
.

|

- _ _ _ _ _
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TEST I DDIT I FI CATI Oti: VALVE #20
STOPAGE LOCATIOt1 : 05-04

PLOT NO. 3
MOTOR CUPPEtJT & SWITCHES: OPDJ TO CLOSE

STROKE T!t1E : 53.16 S ECOtJDS PEAK ItJRUSH : 11.08 AMPERES
AVE. RtAJ CURREtJT : 1.56 AMPERES
t1AX . rut 1 CURRDJT : 1.5 AMPERES
SEATIt3G CURRENT : 3.19 At1 PERES

-
, -

V/D 1.OCDeO

_
_

Vy D.e-7

T/D 1.000e1
_

TL -0.346el _
e

i V/D 2.5CCe-1 8'

{
-

Vy D.e-7
um no ..n. .n ,

T/D 1.000e1
y ,

TL -8.344e1

.
"

.

.

=

!

t--- _. __ _. ___; ,
- __. _ _ _j L _1 l'

1 :
__ . _ _ _ _. _.m_ __

i I

| rL vx |
|

|

|

1

l
|

_ _ _ _ _ . _ _ . _ _ _ _ _ . _



TEST IDEt4TIFICATICt4: t.%LUE #20
STORAGE LOCATION : 05-05

PLOT NO. 4
MOTOR CURRENT & SWITCHES: CLOSE TO OPEN

STROKE TIME : 52.88 SECONDS PEAK INRUSH : 11.31 AMPERES
AVE. RUN CURRENT : 1.41 AMPERES
t%X. RUN CURRENT : 1,41 AMPERES
END CURPErfT : 1.41 AMPERES

I V/D 1.OCCeO

-
_

Vy O.e-7

T/D 1.C00e1r
TL -0.34Se1

- 5
V/D 2.5CCe-1

,

u

_ _

Vy D. e-7 I"'"' """ '"' 'I'' """ ' " ' " ' ' " " '

;
T/C 1.CCCe1 -

|TL -8.344e1
Vy -

i

~

. .

f
I

* M"M'M' M

)-
:

~ |
i

I _
| _j

TL Vx
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TEST ID: VALVE #21

SYSTEM OPERATOR

SYSTEM : N/A TYPE : SMB

FLC44 : 0 SIZE : 3

TEMP ArtBIENT SERIAL NO. : 101465

PRESS : ATt10 SPHERIC ORDER NO. 336584F

SFTi FEL' D : ti/n ORI Et JTATI ON : VERTICAL

ELECTRICAL VALVE

cot 4TPOL CIR VOLTS: 120 ID. NO. : DH'l-2

AC/[>C : AC TYPE : GATE

OPEta COrlTROL : Lit 1IT SIZE : 12

CLOSE cot 4 TROL : TOPOUE DODY ORIErlTATION: HORIZONTAL

MCC : N/A INITIAL POSITIOt4: N/A

SW. set 4 Sir 4G CIR. : VOLTAGE FINAL POSITION : N/A

TOROUE SWITCH MOTOR

OPEtt T.S. SETT!!1G : 2.0/t.0 VOLTS : 460 AC

CLO',E T . S . SETTING: 1.0/1.0 PATED AMPS: 9.8

LIMITER PLATE : NONE SPEED : 1725

TS EX.LANCEABLE : YES HORSEPOWER: 6.56

TEST EQUIPMEtJT

LOAD CELL # : 200K--N/A

AMP PROBE # : FLUKE (200) N/A

t%INFRAME # : N/A

TMD # : ti/A

.
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Test I. D. Valve f21

Code Comments

1,4 The close-to-open bypass switch required
adjustment to properly cover the valve
unseating.

4 There is an apparent gap of
approximately .011" in the spring pack
as.sembly.

4 The torque switch was found to be out of
balance by a factor of 1.2 to 1.0. This
condition was corrected at the time of
the test.

4 The open torque switch setting was
changed from 2.0 to 1.0 to obtain the
target thrust load. The closed torque i

switch setting remained at 1.0.

Recommendations

1 No further corrective action necessary at this time.

.
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TEST ID: VALVE #21 BY: RLB DATE: 06-14-85

THRUST SIGtMTURE AtMLYSIS

TS-0C-05-12 TS-CO-05-13

STR0kE T!t1E : 50.46 SEC0t4DS STROKE T!r1E : 49.6 SECor4DS

BYPASS T!!1E : O SEC04DS BYPASS T!t1E : 6.16 SEC0t4DS

THRilST AT CST 32456 # PROTECTIOt1 t%RG!ti 3.72 SEC0tIDS

SEAT THRUST AT CST: 32345 # Ut4 SEAT!?4G T!!iE : 2.44 SEC0t4DS

AVE RUti THRUST <PRELOAD AVE RUN THRUST <PRELOAD

t%X RUti THRUST :<PPELOAD t%X RUti THRUST <PRELOAD

It4ERT! AL THRUST : 309 % Ut4 SEAT!t4G THRUST : 39754 #

TOTAL THRUST : 54573 # THRUST AT CST : f t/A

TORQUE SW. SETT!!1G : 1.0/1.0 TORQUE SH. SETT!t4G: 2.0/1.0

SPRING PACK CALIBRATION SIGMTURE AfMLYSIS

T L-CAI.- 0 5- 1 1 K-FACTOR: 22117 N/V PRELOAD: 25600 m

tiOTOR CURRENT SIGMTURE AtMLYSIS

CS-0C-05-14 CS-CO-05-15

STROKE T!t1E : 50.56 SECONDS STROKE T! tie : 49.68 SECONDS
PEAK INRUSH : 51.7 Ar1 PERES PEAK INRUSH : 52.72 AtiPERES

AVE. RUN CURRENT : 5.46 At1 PERES AVE. RUti CURREt4T 5.8 (41 PERES

t%X. RUN CURREt4T : 5.46 AMPERES t%X. RUtJ CURRENT : 5.8 AtiPERES

SEAT!t4G CURREt4T : 7.44 AtiPERES Et4D CURREt4T : 5.54 #diPERES

,
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TEST I DD4TI FI CATI CtJ: VALVE N21
STORAGE LOCATION : 05-12

PLOT NO. 1
TMD & SWITCHES: OPEN TO CLOSE

STROKE TIME : 50.46 SECONDS (CE RUN THRUST :<PRELOAD
MAX RLFJ THRUST :<PRELOAD

BYPASS TIME : O SECOND5 THRUST AT CST : 32456 #
SEAT THRUST AT CST: 32345 #
INERTIAL THRUST : 309 %

TORQUE SW. SETTING:1.0/1.0 TOTAL THRUST : 54573 #

| V/D l'.000e0

-
-Vy D.o-7

T/D 1.000e1

TL -4.16e0 $
- o

V/D 2.500e0

Vy C. e-6,,m.

T/D 1.000e1SI RE
iTL -4.14o0

Vy _
,

t

_ -

THRUST |
SICNATURE 7

--

L _.

_ _

|

L __j
__ ._._ __ _. _ _ m._

TL Vx

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



TEST I DD4T I F I CATI Cri VALUE #21
STORAGE LOCATIOJ 05-13.

PLOT NO. 2
Tt1D ?. 544! T C HE S : CLOSE TO OPDJ

STR0kE TItiE : 49.6 SEC CtJDS AVE RLtd THOUST : <PRELOAD
t%X RLtd THRUST : <PRELOAD

B'v PASS tit 1E e.16 SECCtJDS t.r4SEATIt4G THRUST : 39754 se
Lt4 SEAT tJG tit 1E : 2.44 S ECCtOS THRUST AT CST : t4/A

PROTECTION t%RGItJ 3.''2 SECCt:DS TOROUE SL4. SETTING: 2.0/1.0

!,

- - i i

iV/D 1.000e0 1

I |Vy 0, e-7 !

L ,El.'i$f| ;i
f'p...

. m

h
. o'

| |V/D2.500e3 1
~

:

|vy c.e-e'

L
.

, , . -,

i ,

s'=' ITCH [ ! 'T/D 1.000e1
1SIGNAn'RE i 7, g_

V/h j

i
<

i

!L 1 .,
1.,,._)

TERUST J
SIGNAR1tE 3 ;,

: :,
i,

+ - * - - -

,

L_.___ _,__a.. _ ._.-.A -A-- --h- - - - -

TL Vx
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TEST I DE|lT ! F I CAT I ON : t %L' 'E 8:21
STOPAGE LOCATICt1 05-24

PLOT PJ0. 3
MOTOR CUPPEf1T & SWITCHES: OPEtJ TO CLOSE

STROKE T! tie : 50.56 SECOrJOS PEAK ItJRUSH : 51.7 AMPERES
AVE. rut 4 CURREt4T 5.46 AMPERES
MAX. RUN CURRENT . 5.46 AMPERES
SEATit1G CUPPENT : 7.44 AMPERES

| |V/D1.000e0 |
'

Vy C.e-7

T/D 1.0CDel
TL -4.16e0 $

, n
.V/D 1.COOe-1

SWITCH
~

~

Vy O.e-8
,, ,, i..u,,"

SIGNATURE |T/D 1.C00e1
i

Vy b |TL -4.14e0

|
. .
L I

I
e i
i e

:
_ g_. j q |

_ -._ _ _ _.

egggy, ; u___. -; i
___ .

,

L __ m..___ .. ...___m_ _ _ . __ __ m _ _ _ . _ _ _ __Ji,

j TL Vx
;

l

|

|
| l

|

- _ _ _ _ _ |



TEST IDENTIFICATION: VALUE 8821
STORAGE LOCATICr4 : 05-15

PLOT NO. 4

MOTOR CURRD4T & S141TCHES: CLOSE TO OPDJ

STROKE T" : 49.68 SECONDS PEAK INRUSH : 52.72 AMPERES
AVE. RUN CURRD4T : 5.8 ##fPERES
MAX. RUN CURRD4T : 5.8 AMPERES
END CURRENT 5.54 AMPERES.

I

|V/D1.000e-1
- -

Vy O. e-8

T/D 1.000e1 o
I ' "

.TL -4.14e0

h ! I

i | V/D 1.000e0
! j wmmns -~wmw.ntcmmrrnm** - 9
- : -

Vy O.e-7 I

SWITCH d {- -- T/D 1.000e1 -

|

SIGNATURE .TL -4.16e0
Vy -

i !
!

,- - j

|
'

- |
.
6

- i ^ -

10 TOR CURRENT f ! I
SIGNATURE I I

L ..-- .- a --- . u.--.~..--.... - - . .a--- --- - -..----------A

TL Vx
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TEST IDEllTIFICATICri 0%LUE #21
STORAGE LCCATIOr4 05-11

PLOT tJ0. 5
TMD & LOAD CELL

,

PRELOAD: 25600 #
K-FACTOR: 22117 N/V

,

!

!. !

'

!

I i'

V/D 2.50Ce0

; - -

Vy D.e-8,

,

; T/D 5.00e0,

1 TL 1.122e1 oa
i

-

SV/D 1.000e0
|

-
-

Vy D.e-7

iT/D 5.00e0
_

g TL 1.120e1

LOAD CELL
{ SIGNATURE

_

'
i -

I
'

I..
j.

i THRUST
~ F '

, ,

'
. SIGNATURE
- I

~

!
I i :

|
- . . __ i

; TL Vx '

|
t

1
i

|

|
|

| '

, _ _ _,_ ._ . . . - .. - . _ _ _ _ _ _ _ _ _ _ _ _ _ . _ _ _ . -
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TEST ID: VALUE N22

SYSTEM OPERATOR

SYSTEM : P4/A TYPE : SMB

FLOW O SIZE : 00

TEMP : AMBIEt4T SERIAL t40. : 101234

PRESS : ATMOSPHERIC ORDER t10. : 3371to

SFTv PEL'D: il/A ORI EtlTATI Ott : VERTICAL

ELECTRICAL VALVE

COtJTPOL CIR VOLTS: 120 I D . f 40. RCV-4

sC&C : AC TYPE : GATE

OPEta cot 4 TROL : L1ti!T SIZE : 1.5

CLO?E CCt4 TROL : TOROUE BODY ORIEt4TATICt4: HORIZOt4TAL

t1CC : t4/A It4ITIAL POSITICta t4/A

E14. SEriS!?iG CIP. : UOLTAGE F!tlAL POSITICt1 : t1/A

TOROUE SHITCH MOTOR

OPEll T.S. SETTING : 1.5/1.5 UOLTS : 460 AC

CLOSE T.S. SETT !tJG : 1.5/1.5 RATED Af1PS: 2.3

LIMITER PLATE : 3.0 SPEED : 1700

TS CALAllCEABLE : YES HORSEPOWER: 0.7

TEST EQUIPMEt4T

LOAD CELL M 50K--t1/A

AMP PROBE # : FLUKE (20) t4/A

Malt 4FPAME N : N/A

TMD # : N/A

_ _
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Test I.D. Valve #22

Code Comments

4 At the time of testing, no closing or
opening thrust values were available.
In our effort to document alternative
torque switch settings, should the
thrust figures become available, the
torque switches were reset to 2.5. Both
thrust values increased and were over
the design maximum of this operator,
llowever, in this case, this valve has a
rotating stem and because of the
mechanical design, exerted no excessive
force on the operator. The final close
torque switch setting allowed the
operator to develop slightly more than j
the 14,000 pound maximum. This was

'

brought to the attention of management
and provisions were made to lower the
setting slightly, even though this
condition posed no danger to the
operator. (See Recommendation #1).

4 The close-to-open bypass switch required
adjustment to properly cover the valve
unseating.

4 The thrust signatures reveal an apparent
gap of approximately .050" in the spring
pack assembly.

4 In the current signatures there is an
apparent cyclic loading condition at a
frequency of approximately 2.0 seconds.
(See Recomcendation #2).

Recommendations

1. Consideration should be given to installing a torque switch limiter
plate at a setting of 1.5 to prevent a torque switch setting that
would not protect the MOV assembly from a mechanical overload
condition.

2. This characteristic is typical of rotating stem type operators and
does not, in our opinion, jeopardize the operability of the valve at
this time. No further corrective action is necessary at this time.

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



207

TEST 10: VALVE N22 BY: RLB DATE: 06-14-85

,

THRUST SIGATURE AtMLYSIS

| TS-OC-06-02 TS-CO-06-03

STROKE T!t1E : 25.22 SECollDS STROKE T! tie : 24.86 SECCt4DS

BYPASS Til1C : 1.61 SEC0tlDS OYPASS Tit 1C : 3.13 SEC 0tIDS

THRUST AT CST : 13079 H PROTECT! Celt %RG!r4 1.42 SECCtlDS

SEAT THRUST AT CST: 1307? # Lt4 SEAT!tlG Tit 1E : 1.71 SEC0tlDS

AVE Plt 4 THPUST :<PRELOAD AVE RLtd THRUST <PPELOAD

tMX RLR1 THRUST :<PRELOAD t%X rut 1 THRUST <PRELOAD

IllERTIAL THRUST : 14 % LtJSEAT!tJG THRUST : 7238 N

TOTAL THRUST : 14797 N THRUST AT CST : tUA

TOROUE SH. SETT !t1G : 1.5/1.5 TORQUE SW. SETT!t4G 1.5/1.5

SPR!t4G PACK CALIBRATION SIGMTURE Af% LYSIS

TL-CsL-06-01 K-FACTOR: 9818 N/V PRELOAD: 3360 m

tiOTOR CURRENT SIGtMTURE AtMLYSIS

CS-0C-06-04 CS-CO-06-05

STROKE T!!1E : 25.12 SEC0t4DS STROKE T!?iE : 24.84 SECOt1DS

PEAK ItJRUSH : 5.91 #1 PERES PEAK It4 RUSH : 6 At4 PERES

AVE. RUr4 CURRENT : 1.72 NiPERES AVE. RtX4 CURREt4T : 1.77 AtiPERES

t%X. RLt1 CURREt4T 1,77 (#4 PERES t%X. RLt4 CURRENT : 1.79 AtiPERES

SEAT!rJG CURRDIT : 1.85 AMPERES EtJD CURREt4T 1.8 #1 PERES



. - _ _ _ _ _ - _ _ _ __.

TEST I DErlTI FI CATI Ot4 VALUE M22
STORAGE LOCATI Ord : 06-02

PLOT NO. 1
TMD & SWITCHES: OPEtt TO CLOSE

STROKE TIME : 25.22 SECOtJDS AVE RtN THRUST :<PRELOAD
t%X rut 1 THPUST :(PRELOADB(PASS TIME : 1.61 SECOtJDS THRUST AT CST : 13079 N
SEAT THPUST AT CST: 13079 #
ItJERTI AL THRUST : 14 %

TORQUE SW. SETT ItJG : 1. 5/1. 5 TOTAL THRUST : 14797 N

, -..-.7--.y - - - - , --- , i
I |V/0 1.000e0 :

f~

'Vy 0. e-7

1T/D 5.OCDe0 g,
'

! TL -4.206eI w
~ i o

'
I V/D 2.500e0 *

-

'
Vy D.e-SL

,,, o ., ,'

ISWITCH T/D 5.000e0 j
SIGNATURE TL -4.207e1

Vy
,

~

t

THRUST i
. ,_ .

I

b
. ._

i i
8

s

L
t

-

|
' :

| !L--- _. a --.--.-a-. .--.a- . - a. - - .a-----a--. - a- - - - - - - - --- -a
TL Vx

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



TEST IDDJTIF!C TICtJ: 4%LUE 8822
STOPAGE LOCATICt1 06-03.

PLOT tJC. 2
TMD & SWITCHES: CLOSE TO OPEt1

STROFE TIME : 24.86 SEC0tJDS AL'E Rlt4 THRUST : <PRELOAD
MAX RUtd THPUST : <PRELCMD

BYPASS TIME . 3.13 SECONDS LF4 SEATING THRUST : 7238 48
UNSEATING TIME : 1.71 SEC CtJDS THRUST AT CST : fvA
PROTECTICt1 M.-.PGItJ : 1.42 SECOtJDS TORQUE SkJ. SETTING: 1.5/1.5

. _ _ _ _ . . m._... ._..m...._- y _ _ _ m- _ _ ,

sV/D 1.000eG ;

ivy O.e-7 !

h 1
'

t /D 5.000e0 {
i T'

! TL -4.206eI j $
- , @

V/D 2.500o0 |,

; Vy O. e-S Im., ..ua.

i - jSWITCH '

T/D 5.CC0eC -

SIGNATURE | !7L -4.207e1Vy L
,'i

i

m

-
THRUST -

'fSIGNATURE

iF
'

. 1
,

,

. - .__J.._.. A._.._A.- ._.-.4 - - . . ~ . -

TL Vx
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TEST IDENTIFICATICN: VALVE #22
STORAGE LOCATION : 06-04

FLOT NO. 3
MOTOR CURRENT & SWITCHES: OPEN TO CLOSE

STROVE TIME : 25.12 SECONDS PEAK INPUSH : 5.91 ed1 PERES
AVE. RLN CURRENT : 1.72 AMPERES
t% K . RtN CURRENT : 1.77 AMPERES
SEATING CUPRENT : 1.85 AMPERES

_,- __

- ,-

V/D 1.00000

_ -

Vy O.e-7 i
;

T/D 5.000e0 ;

| TL -4.206el

V/D 1.000o-1 3
Vy O. o-8

, , , ,

| T/D 5.000ccj
SWITCH

SIGNATL'RE j {TL ~4.207e1

~

,.

.----w.%_--__ _ w % e .- _ - a--- w

i .

I i ..

}- 1 i -

i
WTOR CURRENT d L ._ |__ _.

SICNATURE |
,----.- .. a ..-. _ .a.... - - -. --a-_- -- . - - - - - . u .. - -.. - - - - a|

TL Yx

|
1

|

4

l



TEST I DDJT! FI CATI CtJ: UALUE #22
STOPAGE LOCATIOtJ : 06-05

PLCr tJO. 4

MOTOR CUPRDJT & SWITCHES: CLOSE TO OPD4
STROVE TIME : 24.84 SECONDS PEAM IF4 RUSH : 6 AMPERES

AVE. RUN CURRENT : 1.77 AMPERES
t%x. RUN CURRENT : 1.79 AMPERES
Ef 4D CURRENT : 1.8 #41 PERES

v

V/D 1.00Ce0

- -

Vy O.e-7

T/D 5.000e0 r
6' !$"' TL -4.206el *

, y
--

,

V/D 1.000e-1 ~

nmum, i, n
_

Vy D.e-O

SWITCH T/D 5.000e0
SICNATURE TL -4.207e1

Vy

- -

!{%..- _ __ _.._;_- _- %~q
-

! i
1 | ,

;
. :

-

;
- 1

'OTOR CURRENT

-x-_..a_-s-..--s.-----s----- - + - -- - - ]SICNATURE I

TL Vx
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TEST I DErlT I FI CATI OPJ : VALVE #22
STOPAGE L0ce4TIOta : 06-01

PLOT F40. 5
TMD & LOAD CELL

PPELOAD: 3360 #
K-FACTOR: 9818 #/V

, . . _ _ . ..__...r____y-.._ _ _. ,

V/D 2.500s0 ,

_ _

Vy D.e-6 1

;

T/D 5.000e0 1

w AD CELL
~

/,I
_ TL -4.2C7e1 N

. ~

j |V/D1.000e0
"

~ ivy D.e-7 ;
lT/D 5.CCDe0

SIGNATURE { g
|TL ~4.20SelVy h &'

i !

h - |
! , -

h |THRUST

{
SIGNATURE

b -

i :
4 9

.~ -...-L-. ..J.~.e _ .. ~An..... A._ A- . . . . . .n. _ . - . . . _ . _.

TL Vx

|
|

- - _ _ _ _ _ _ _ _ .
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TEST ID: VALVE #23

SYSTD1 OPERATOR

SYSTEM WA TYPE SttB

FLG4 : O SIZE 3

TEMP : Ar181Et1T SERIAL NO. : 101464

PRESS : ATt10SPHERI C ORDER NO. : 336584D

SFTY REL'D: N/A ORIENTATION: UERTICAL
|

|

| ELECTRICAL VALVE
|

CGITROL CIR VOLTS: 120 ID. NO. DH-V-1
!

AC/ DC : AC TYPE : GATE!

! OPEtt CONTROL : LIMIT SIZE 12
!

CLOSE cot 1 TROL : TOROUE BODY ORIENTATIOris HORIZONTAL

|
MCC WA INITIAL POSITION: tt/A

SH. set 4 SING CIR. : VOLTAGE FitlAL POSITIO1 : N/A

TORQUE SWITCH MOTOR

opera T.S. SETTING : 2.0/1.0 UOLTS : 460 AC
!
i CLOSE T.S. SETTING: 1.5/1.0 RATED AtiPS: 9.8

LIMITER PLATE : 2.0 SPEED : 1725
!

| TS BALANCEABLE : YES HORSEPOWER: 6.56
l

|

TEST EQUIPMENT

LOAD CELL N : 200k--N/A

AMP PROBE N : FLUKE (200) N/A

F1AINFRAME N : N/A

TMD # : N/A

- _ _ _ --
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Test I.D. Valve #23

Code Comments

4 The close-to-open bypass switch required
adjustment to properly cover the
unseating of the valve.

3 The torque switch was found'to be out of
balance by a factor of 2.1 to 1.0. (See
Recommendation #1).

4 The open torque switch setting was
changed f rom 2.0 to 1.0 and the close
torque switch setting was changed from
1.5 to 1.0 to attain target thrust
values.

Recommendations

1. Due to rust on the torque switch, it could not be adjusted. This data
should be considered if it becomes necessary to change the torque
switch settings in the future without the use of the MOVATS 2000
Series System.

I

.

1

\ i

,

_ _ i
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TEST ID: VALVE N23 BY RLB DATE: OA-14-85

THRUST SIGtMTURE 4MLY SIS

TS-0C-05-07 TS-CO-05-08

STROFE TIME : 52.98 SEC0t4DS STROVE TIME : 51.96 SEC0tJDS
BYPASS TitiE : O SEC0t3DS BYPASS TIME : 4.44 SECor 3DS

THRUST AT CST : 38146 # PROTECT!0t1 fMRGIN : 2.44 SECONDS

SEAT THRUST AT CST: 38237 M Ut1 SEATING tit 1E : 2 SEC0tJDS
AVE RUti THPUST :<PPELOAD #>E RUti THRUST <PFELOAD

tMX RUti THRUST :<PRELOAD tMX RUti THRUST <PRELOAD

ItlERTIAL THRUST : 129 % Ut4 SEATING THRUST 33957 N

TOTAL THRUST : 53352 M THRUST AT CST : tVA

TORQUE SH. SETTING: 1.5/1.0 TOROUE SW. SETTING: 2.0/1.0

SPRiflG PACK CALIBRAT10t1 SIGtMTURE ArMLYSIS

TL-CAL-05-06 K-FACTORS 18211 N/V PRELOAD: 26400 #

t10 TOR CURRD4T SIGtMTURE AtMLYSIS

CS-0C-05-09 CS-CO-05-10

STROKE Tit 1E : 53.02 SECONDS STROKE TIME : 52 SEC0t40S
PEAK INRUSH : 58.3 AMPERES PEAK INRUSH : 56.7 AMPERES
AVE. rut 1 CURREt4T : 6.2 At1 PERES AVE. RUN CURRENT t 6.1 AMPERES

t%X. RUN CURREt4T : 6.2 #iPERES MAX. RUN CURRENT 6.1 AMPERES

SEATING CURREtiT : 8.9 AMPERES END CURRENT t 6 #1 PERES

,- w -. ,- - . . - - , ,-
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~ TEST IDD4TIFICATICra: VALVE #23
STOPAGE LOCATION : 05-07

PLOT NO. 1
TMD k SWITCHES: OPEN TO CLOSE

STROKE TIME - 52.98 SECONDS AVE RtJ1 THRUST :<PRELOAD
t%X RUN THRUST . <PRELOAD'

BYPASS TIME : O SECONDS THRUST AT CST : 38146 #
SEAT THRUST AT CST: 38237 #
INERTIAL THRUST : 129 %

TORQUE SW. SETTING 1.5/1.0 TOTAL THRUST : 53352 #
,

t

V/O 1.000e0

- -

Vy D.e-7

T/0 1.000e1 w
TL -3.10e0 5

- V/O 2.500e0

- _

Vy D.e-6

,- . . - T/0 1.000e1
WITCH TL -3.GeoD
ICNAR1tE Vy -

,

_

HRUST
ICMATURE

""

! -

-l
: _ _

|
. :
I I___.m _.

-- TL Yx

1

--

_ _ _ _ _ _ _ _ _ _ _ _



_ _ - - _ -

TEST IDDITIFICATICri: VALUE #23
STORAGE LOCATICN : 05-09

PLOT rJO. 2
TMD 8. EHITCHES: CLOSE TO OPEN

STROKE TIME : 51. 9 e. EECOt4DE AVE RUr4 THRUST : (PRELOAD
t%X rut 4 THRUST : <PRELOAD

BYPASS T!t1E : 4.44 EECCtJDS Ut4 SEATING THRUST : 33957 #
UNSEATING tit 1E : 2 SECOtJDS THRUST AT CST : tvA
PROTECTION MARG!ra : 2.44 SECOt4DS TORQUE SW. SETTING: 2.0/1.0

v ,

V/D 1.000a0

_ _

Vy C.e-7.

T/D 1.000e1 to

TL -3,10e0 C
--

V/D 2.500e0i

'
, _

Vy O.e-6

. T/D 1.000e1""'"" '""''

.IITCH I TL -3.00e0
YY'-ICNATURE

I i

!
.- _ j

>

7..t.
. _ _ .

1 RUST - J

IGNATURE g
'

|
- -

|
:

m- -._ ___m _ _
!I

TL yx



TEST I DEt4T I FI CATI Ot4 'MLVE #23
STOPAGE LOCATICt1 : 05-09

PLOT NO. 3
MOTOR CURPEt4T & SWITCHES: OPEt1 TO CLOSE

STROKE TIME : 53.02 SECONDS PEAK INRUSH : 5.83 At1 PERES
AVE. RLt4 CURREt4T : 0.62 AMPERES
t%X. rut 1 CURREt4T 0.62 AMPERES.

SEATIt4G CURREt4T : 0.89 AMPERES

._. . _ . _, __

V/D 1.000e0

- -

Vy O. e-7

T/D 1.000e1
TL -3.76e0. g

V/D 2.500e-1 CD

- -

Vy D.e-7

T/D 1.000e1""" " ""

JITCH TL -3.74ec
IGNATURE YY

L s
, -

b
!

! |

h L
JTOR CURRENT ' ,J .d.

-

|
,

IGNATURE ! 8

. j . ___. _.__ _ _ _ _ _ jL..___ . . _ _ .____2 .._ . . _ . _ _ _ _ _ _ .__._m._

TL Vx

_ _ - _ _ _ _ _ _ _



TEST IDENTIFICATION: VALUE M23
STORAGE LOCATIOJ 05-10

PLOT NO. 4
MOTOR CURRENT & CHITCHES: CLOSE TO OPEN

STROKE TIME 52 SECONDS PEAK INRUSH : 5.67 AMPERES.

AVE. RUN CURRENT 0.61 AMPERES
MAX. RUN CURRDJT : 0.61 AMPERES
END CURRENT : 0.6 AMPERES

___..r -

._ _ y

(V/D 1.C00eO |
- Vy C.e-7 !

-

- T/D 1.000e1
iTL -3.7600 $-

! i e
| V/D 2.500e-1

-
q -;Vy C.e-7

,

m"""mi"

WITCH j
. T/D 1.00001
;7 -3.74eO,

IGNATURE Vy 9
4

s

_ i

1 !
,

i
-

!i
I

L '
OTOR CURRENT ,- ?^ -- m "

i

IGNATURE |
' -

~'

l - _ . -- . a . |. -- . x - . .-x. . . .a ....a-.. . ..x ....a__.__ '

TL Vx

,
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TEST IDENTIFICATION: t%LVE N23.

STORAGE LOCATION : 05-06

PLOT NO. 5
TMD & LOAD CELL

i

PRELOAD: 26400 #
' K-FACTOR: 18211 #/V
I

l

.

I

I
t-

, , ,

'

V/D 1.000ec

_
-

Vy D.e-7

T/D 5.000e0
i TL -1 B6e0

_ g
w,

V/D 2.500e0 0

.
-

Vy O. e-S
_

T/D 5.000e0
Tc -1. 5 0

! ,, . ,
< OAD CELL f
| IGNATURE
, -

_

!

1 |-I
i

-

! -

r. ) -J

HRUST s

i IGNATURE
~

t
:

--,-A-
,_ m _ , a

'

TL yx

.

E

i

i
.
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Test I.D. Valve #24

Code Comments

4 The open torque switch setting was
raised from 2.0 to 3.0 and the closed
torque switch setting was raised from
1.5 to 3.0 to achieve the target thrust
load values. (The torque switch
blockplate required removal.)

4 The thrust signatures indicate minor
loading conditions throughout both
opening and closing strokes. (See
Recommendation #1).

4 The open-to-close thrust signature
reveals a minor degradation as the valve
approaches the seat. (See

Recommendation #2).

Recommendations

1. This characteristic is typical of rotating stem type operators and
does not, in our opinion, jeopardize valve operability at this time.

2 The loading condition is not significant enough to warrant inspection
and does not, in our opinion, jeopardize valve operability at this
time. However, it should be monitored during future MOVATS testing.

. -- - -
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TEST 10 VALUE #24 BY: RLB DATE: 06-14-85

THRUST SIGtMTURE AtMLYSIS

TS-0C-06-07 TS-CO-06-08

STROFE Tir1E : 7.09 SECONDS STR0kE T!t1E : 6.882 SEC0tlDS

CY PASS TittE : 1.142 SEC CtIDS BYPASS TIME : 1.506 SECollDS

THRUST AT CST 2008 M PROTECTICelitnRGIN : 0.348 SEC0tlDS

SEAT THRUST nT CST: 1591 # LtlSEATING T!ME : 1.158 SEC0t1DS

AVE RUti THRUST : 239 # AVE RUti THRUST : 467 #

thX RUti THFUST : 0 W FMX Rlt1 THPUST : 732 #

IllERTIAL THRUST 22 UtlSEATIttG THRUST : 2414 #*
.

TOTHL THPUST : 2450 N THFUST AT CST : il/A

TOROUE Sti. SETT !tlG : 1.5/3.0 TOROUE Skt. SETTItJG: ? .0/ 3. 0

SPRiflG PACK CALIBRATIOt1 SIGtMTURE #MLYSIS

TL-CAL-06-06 K-FACTOR: 725 N/V PRELOAD: < rut #11NG LCMD
.

It0 TOR CURPEt4T SIGtMTURE stMLYSIS

CS-0C-06-09 CS-C O-0 6- 10

STROFE TIME : 7.12 SECCtJDS STROKE T!!1E : 6.904 SEC 0t1DS

PEAK INRUSH : 1.91 #1 PERES PEAK lilRUSH : 1.94 41 PERES

AVE. RUti CURFEt4T : 0.04 AMPERES AVE. RUN CURREt4T : 0.78 AMPEPES

fMX. rut 1 CURRENT 0.84 At1 PERES t%X. RUN CURRENT : 0.79 AMPERES

SEATING CURPErlT 0.81 AMPERES Et4D CURRENT : 0.79 41 PERES

i
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TEST I DENT I FI CATI Ori s (%LVE # 24
STOPAGE LOCATION : 06-09

PLOT rJO. 3
MOTOR CURREr4T & SkJITCHES: OPEr4 TO CLOSE

STROFE TIME : 7.12 SECOrJDS PEAV INRUSH : 1,91 AMPERES
AVE. RUN CURRENT : 0.84 AMPERES
PMX. RUN CURRENT : 0.84 AMPERES
SEATING CUPRENT : 0.81 AMPERES

|V/D1.C00e0
''

ivy 0.e-7
~

T/D 1.000e0
'

t i i TL -8.41280 N
.

'
-

*
N

'

V/D 1.000e-1-

I,,,,,,,, . , , , , , , , i i . . . . 1 - - - -I Vy 0.e-8

SWITCH
~

i - T/D 1.000eu
SIGNATURE TL -8.414e0i

! '
6

$L
| k .

_

_ _ _ _ _ _ - - _ - - _ _ = - _ - .--
_

_

_ -

- moaCcRamb - 'd
sicutt:RE i j

,

t_.___.__.. .. _ - -- -- a- -- a--- --- - -- - - - - -

7L '/x
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Test I.D. Valve #25

Code Comments

1,4 The close-to-open bypass switch required
adjustment to properly cover the
unseating of the valve.

4 The open torque switch setting was
reduced from 2.0 to <l.5 and the closed
torque switch setting was reduced from
1.75 to >1.5 to attain the target thrust
loads.

4 The torque switch was found to be out of
balance by a factor of 1.73 to 1.0.
This condition was corrected at the time
of the test.

4 The open-to-close thrust signature
reveals that this MOV is developing
excessive inertial forces (approximately
300%) which should be limited by the
operator's motor brake. (See
Recommendation #1).

4 The close-to-open thrust signature
reveals a slightly extended loading
condition during valve unseating. (See
Recommendation #2).

Recommendations

1. The inertial forces are caused mainly by the high stem travel rate
(1.4 in./sec.). These forces are excessive, however, due to the fact
that total thrust is well within design limitations, it is our opinion
that this condition does not jeopardize valve operability. Since
inertial thrust and post-stroke spring pack relaxation are occurring
(apparently) uninhibited, it seems clear that the motor brake is not
functioning as intended. Consideration may be given to performing a
diagnostic test to verify this likelihood, Alternatives to motor

brakes are available and this information could be supplied by the
operator manufacturer.

2. The condition does not, in our opinion, appear to be a serious
degradation, however, it should be monitored during future MOVATS
testing.

, _
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TEST ID: VALVE #25

SYSTEM OPERATOR

SYSTEM N/A TYPE : SM8

FLOH : O SIZE : 2

TDiP : At1BIEtlT SERIAL t40. : 105902
FRESS : ATMOSPHERIC ORDER NO. 3411740

SFTY PEL'D ti/A OR I Ef1TATI Oti: VERTICAL

ELECTRICAL VALVE

Cat 1 TROL CIP VOLTS: il/A ID. NO. : DHV-5A

AC/DC : AC TYPE : CATE

OPEll cot 4 TROL : Liti!T SIZE : 14

CLOSE COllTROL : TOROUE BODY ORIEtiTATIOtis HOP! Ot4TAL

MCC : N/A INITIAL POSIT!0ti N/A
SH. set 45!NG C!R. VOLTAGE F!l4AL POSIT!0tl N/A

TOROUE SWITCH MOTOR

OPEtt T.S. SETTING : 2.0/1.4 VOLTS : 460 AC

CLOSE T.S. SETTING 1.75/1.6 RATED AMPS: 7.55

LIMITER PLATE : 2 SPEED 3450

TS EALAtlCEABLE : 1ES HORSEPOWER: 5.3

TEST EQUIPt1ENT

LOAD CELL # : 200K--tt/A

AMP PROBE W FLUKE (200) N/A

MAINFRAME N : N/A

TMD M : N/A

- -- _
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TEST ID: VALVE 25# BY: RLB DATE: 06-16-85

THRUST EIGtMTURE ANALYSIS

TS-0C-04-15 TS-CO-04-16

STP0hE T!!1E : 9.845 SECCtlDS STP0kE TIME : 9.74 SEC0t4DS

B) P45S TiltE : O SECorDS BYPASS TIFIE : 1.425 SECONDS

THRUST AT CST 7943 # PROTECT! 0tl l%RG!ti 0.815 SEC0t4DS

SEAT THRUST AT CST: 6486 N UtiSEATitlG TIME : 0.61 SECONDS

W E Ruta THRUST : 1457 N AVE RUti THPUST 1457 N

t%x Piti THPUST : 2397 N tW4 RLtl THPUST : 1927 N
s

ItJEPT[AL THPUST 297 % UtiSEATING THRUST : 6063 #

TOTAL THRUST : 31584 W THRUST AT CST : 7567 N

TOPOUE Skl. SETTIt4G : 2.001.5 TOROUE Sil. SETTING: 2.0/<l.5

SPP!?iG PACK CALIEPATICt1 SIGt1ATURE AtMLYSIS

TL-CAL-04-14 V-f%CT OR : 9400 N/V PPELOAD: < RUtti!NO LOAD

110 TOR CUFPEtlT SIC 4MTURE AtMLYSIS

CS-0C-04-17 CS-CO-04-19

STROFE T! rte : 9.88 SECotJDS STROFE TI'1E : 9.77 SECCtIDS

PEAK INRUSH : 39.7 AftPERES PEAK Il4 RUSH : 37.4 At1 PERES

ME . Purl LURFErlT : 4.2 41 PERES AVE. RLPI CURRENT : 3.9 At1PEPES

t%X. Ruri CURRErlT : 4.2 AMPERES t%X. PutJ CURRENT : 3.9 41PEPES

SEAT!!4G CUPREllT : 4.8 41 PERES END CURREt4T : 3.9 AMPERES

i
i

!
l

|
|

|
t

!

-.



TEST I DEtJTI F I CAT I Gl: VALUE 25#
STOPAGE LOCAT!at : 04-15

PLOT I40. 1
TMD L Ski!TCHES: OPEt4 TO CLOSE

STROKE TIME : 9.845 SECOJDS AVE Rt.R4 THRUST : 1457 #
MAX Rtti THRUST : 2397 #

BYPASS TIME : O SECD4DS THRUST AT CST 7943 #
SEAT THRUST AT CST: 6486 #
It4ERTIAL THRUST : 297 %

TOROUE S14. EETT If1G : 2. 0 /> 1.5 TOTAL THPU5T : 31584 #

,
-

V/D 1.C00e0

_ _

Vy D.e-7

T/D 2.500e0
TL -2.1575e1

-

g
w
~V/D 2.500e0

- _

Vy O.e-S

T/D 2.500s0
TL -2.1570e1

_
|

|IGNATnE
1 4 ,

_ _.
;

IRL'ST

_ }EN I

t

_
( ! :

|
_-

| :

.__._m__.. .m. _ _ _ _ . . _ _ _ _ _ _. __ . _ . . _]L_ _ m. _ .

TL Vx

<
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TEST I DEt 4TI F I CATI Orl: (%LUE 25#
STORAGE LOCATION : 04-16

PLOT F40. 2
TMD & SHITCHES: CLOSE TO OPD4

STROKE TIME : 9.74 SEC0tJDS AVE RUte THRUST : 1457 m
t%X rut 4 THRUST : 1927 #

BYPASS TIME : 1.425 SECOt4DS UtJSEATING THRUST : 6063 #
t.NSEAT!r1G TIME : 0.61 SEC0t4DS THRUST AT CST : 7567 #
PROTECT!Cr4 tk.PGIt4 : 0.815 SCC Cr CS TCPQUE SW. SETT!tJG : 2.0/<1.5

V/D 1.000e0

-

Vy D.e-7

T/D 2.500o0
TL -2.0955e1 w

- ta
"

| V/D 2.500o0

{ Vy D. e-6
I

j T/D 2.500e0 -

' """
TL -2.0950e1yhWITCH y

ICNATURE

- -

~ .

_ .

ERUST ,

'IGNATURE
.- -

m . . _ _ _ . _.. _ _ _ _ _
_jL_ .

TL Vx

_ _ _ _ _ _ _ _ _ _ .
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TEST I C D i'! FI CAT I OrJ VALUE 2*A
STOPAGE LOCATICt1 : 04-17

PLOT PJO. 3
MOTOR CUPPENT & SSJITCHES: OPDJ TO CLOSE

STROFE TIME - 0.88 SECOrCS PEAK INRUSH : 39.7 (41 PERES
AVE. RLtd CUPRDJT : 4.2 (41 PERES
r1AX . PLtJ CURFDJT : 4.2 AMPEPES
SEaTIr4G CUcEDIT : 4.8 At1 PERES

|V/D1.000cc
_

_' Vy O.e-7

T/D 2.SCOeu
TL -2.0955e1

- ro
,, ,,,

, dV/D 1.C00e-1
Y/ O' G-O |;VITCH i

l lT/D 2.5C000
t
I |TL-2.0950o1Vy 6-
! |

1 . ,

<_

l . .I
il

_ ri

,

DIOR CURRENT
_ |6 -

i

- ,
b. _,_ _ 1 ,le

_

-_ _ _ - _ . _ ___~
.

_ - -

,

i
I _ _ ___.a- __ ____ _. _. ._._m..__

TL Vx
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TEST ID: VALUE 26

SYSTEM OPERATOR

SYSTEM f4/A TYPE : GATE

FLCH : O SIZE : 00

TEMP AMBIEt1T SERIAL t10. 134723

PRESS : ATMOSPHERIC ORDER NO. : 533079A

SFTT' REL'D N/n ORIDITe.TI0tle VERTICAL

ELECTPICAL VALVE

C0t1TPOL CIR VOLTS: 120 ID. tJ0. : RCV-1

AC/ C C : AC TYPE : CATE

OPEll CGITPOL L!tt!T SIZE : 2.5

CLOSE CCt1 TROL : L!ri!T BODY ORIEtJTATION: HORI20r4TAL

tiCC N/A ItJITIAL POSIT 10ti PJ/A

SW. SEtaSItJG CIR. VOLTAGE FIPML POSIT!Ota il/A

TOROUE SWITCH MOTOR

OPEta T.S. SETTING 2.25/2.25 VOLTS : 460 AC

CLOOE T.S. SETTING 1.0/1.0 RATED MiPS: 4

L!ti!TER PLATE : 2.75 SPEED : 1700

TS BALANCEABLE t10 HORSEPOWER: 1.6

TEST EQUIPMEtiT

LOAD CELL # : 50K--fl/A

AMP PROBE # : FLUKE (20) N/A

MAINFRAME # : N/A

TMO # : fi/A

_ - . _ . _ _ _ _ . _ _ _ _ - _ --- ._ _ - _ ,
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Test I.D. Valve #26

Code Comments

1,4 The close-to-open bypass switch required
adjustment to preclude an inadvertent
torque switch trip during operator
hammerblow.

1 The open-to-close thrust and motor
current signaturen indicate that the
disc does not contact the seat. (See
Recommendation #1).

Recommendations

1. An assessment of this condition should be made by plant personnel to
determine if an adjustment to the close limit switch should be made to
allow the operator to develop a seating force.

f
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TEST ID: VALUE $62o BY PLB DsTE: 06-16-85

THPUST SIGtMTURE e,tblYSIS

TS-OC-06-12 TS-C O-O o - 13

STPOFE TIttE : 4.272 SECCt Ds STPOLE TitiE : 4.206 SECOllDS

B(PsSS TIME : 0 . *,9 SECOtID5 B. PASS T!ttE : 0.59 SECOfIDS

THRUST AT CST : P E LL %D PPOTECTIOil tMRGlt! 0.164 SECCt4DS

SEAT THRUST AT CST: <PFELOs0 UtiSEAT itlO TittE : 0.426 SECCt1DS

nVE Plta THRUST :<PRELOAD HUE PUti THRUST <PPELOAD

IM RUf 4 T HPUST <PPELOsD tW< rut 1 THRUST <PPELOAD

IrlERT I AL THPUST : 0 '. Ut4 SEAT!r4G THRUST (PRELOAD

TOTAL TH5OST : -: F P ELOsD THRUST AT CST 9234

TOPOUE SW. SETTING: 1.0/t.0 TOROUE SW. SETT!tJO: 2.25/2.25

SPRIPIO PsCK CALIBRATIOri S!OtJATURE Af MLYSIS

TL-CAL-06-11 K-FACTOR: 8265 W V PRELOAD 4640 W

f tOTOR CURREilT SIGibTURE 4% LYSIS

CS-OC-06-14 CS-CO-06-15

STROVE T!ttE : 4.292 SECOtIDS STPOFE TIME : 4.24 SECCtIDS

PEAK IflPUSH : 10.44 At1PEPES PEAK It4 PUSH : 10.35 AtiPERES

A'/E. RUti CURRErJT : 2.65 At1 PERES AVE. RUti CURREtiT : 2.76 At1 PERES

tMX. PUI4 CUPPElli i 2.65 AtiPERE S tMX. PUti CURREtiT 2.76 At1 PERES

SEAT!ilG CUPPEt4T : 2.65 Af1 PERES ErlD CURREt1T : 2.76 ArtPERES

,

t

;

,__ _ _ _ , _ , _, ,
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TEST I DD4T : FI Co.T I C#4 : 0%Lt.'E #26
STOPAGE LOCATICt3 : 06-11

PLCT NO. 5
TMD L LC4.D CELL

PRELOAD: 4640 #
V-FACTOR: 8265 #N i

i

I

i

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

fV/D2.50000
,

g

ivy O.e-6

___1,T/D 1. C00a0.

r.
I.

.TL -B.41200 y
s.--

/ V/D 1.DOCe0 "
t

h,
~

Vy C.e-7 |:

|
T/o 2.cwoo .

._ cru.
TL -8.414e0SICANTURE I

Vy h
.

1
, ,tF ,

,

!

kTHRUST
|SIGNATURE 6

_
-

i
i

j
L_.--_n.-- . _ . . - - - - . - - . . . . --. . _ ,. ... - - , . - .. .a

TL Vx

I
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TEST ID: VALVE #27

SYSTEM OPERATOR

SYSTEM N/A TYPE : SMB

FLON O SIZE : 00

T E!?P : AMBI Et4T SERIAL NO. : 104595

PRESS : ATNOSPitER I C ORDER tJO. : 3381639
1

SFTY PEL' D: tuA ORI EllTAT I 0ti VERTICAL
t

ELECTRICAL VALVE

i

cot 3 TROL CIR VOLTS: 120 I D . t10. : RC-U-2

AC/DC : AC TYPE : GATE

OPEta cot 4TPOL : LIMIT SIZE : 2.5

CLOSE CCt1 TROL : TOROUE BODY ORIENTATICt4: HORIZOt4TAL

11CC tue4 Iti!TIAL POSITION: tus

SH. SENSING CIR. : VOLTAGE FitJAL POSITICt1 : tuA

TOPQUE SWITCH MOTOR

OPEli T.S. SETTING : 2.75/2.75 VOLTS : 460 AC

CLOSE T.S. SETTING: 2.5/2.5 RATED AMPS: 4

LIMITER PLATE : 2.75 SPEED : 1700

TS BALANCEABLE : YES HORSEPOWER: 1.6

TEST EQUIPMENT

LOAD CELL # : 50K--N/A

AMP PROBE N : FLUKE (20) tvA

Malt 4 FRAME N : tuA

TMD N : tuA
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Test I.D. Valve #27

Code Comments

3 This particular valve exibits a cyclic
loading condition that may correspond to
operator gear wear. It shows up in both
directions of the thrust signatures.
(See Recommendation #1).

4 The close-to-open bypass switch required
adjustment to properly cover the
unseating of the valve.

4 During equipment installation, it was
noted that the spring cartridge cap was
full of grease. (See Recommendation
#2).

Recommendations

1. This condition does not, in our opinion, jeopardize the operability of
the valve at this time.

2 It should be noted that the Belleville springs do not require
lubrication to function properly.
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TEST 10: VALVE #27 BY: RLB DATE: 06-14-85

THRUST $1GtMTURE AtMLYSIS

TS-OC-06-17 TS-CO-06-18

STROKE TIME : 9.925 SECCtiDS STROFE TIME : 9.515 SECOrlDS

BY PASS TIttE : 0.98 SECOllDS BYPASS TIME : 1.515 SECOt 3DS

THRUST AT CST : 6383 M PROTECTIOtt IMRGIll : 0.4 SEC Ct4DS

SEAT THRUST AT CST: 5844 # UNSEATIt10 TIME : 1.115 SECOtJDS

E'E rut 1 THRUST : 492 # 4'E RUti THRUST : 305 N

tim PtA4 THRUST : 739 # tax rut 1 THRUST . 4 10 #

IrlERTIAL THRUST : 10 UtiSEATitJG THRUST : 4330 #*
.

TOTAL THRUST : 7041 # THRUST AT CST r tVA

TORQUE S41. SETTIt1G : 2.5/2.5 TOROUE S41. SETT It4G 2.75/2.75

sprit 4G PACK CALIBRATIOt1 SIGtMTURE AriALYSIS

TL-CAL-Oo-16 K-FACTOR: 2347 N/V PPELOAD: < rut 44!tJG LOAD

t10 TOR CURREt4T SIGtMTURE 4MLYSIS

CS-OC-06-19 CS-CO-06-20

STROFE TIME : 9.99 SECOrlDS STR0kE TIME : 9.55 SECOt4DS

PEAK lilRUSH : 5.92 AMPERES PEAK ItlRUSH : 5.86 At1 PERES

AVE. rut 1 CURREtJT : 1.82 AtiPERES AVE. rut 4 CURREtJT : 1.77 At1 PERES

tux. RUti C''RREtlT : 1.82 AMPEFES MAX. RUti CURREt1T : .77 AMPERES

I SEAT!tJG Cbr<FEllT : 2.4 AMPERES Et3D CURREtJT : 1.75 AMPERES

I

;

l



TEST ! DDITI FI CATI CtJ t%LUE #27
STOPAGE LOCATIOtl : 06-17

PLOT NO. 1
TMD & SWITCHES: OPDJ TO CLOSE

STROKE TIME : 9.925 SECONDS AVE RLt1 THRUST : 492 #
t%X Rtti THRUST : 739 #

BYPASS TIME : 0.98 SECONDS THRUST AT CST : 6393 m
SEAT THRUST AT CST: 5844 #
INERTIAL THRUST : 10 "A

TOROUE S&4. SETT !rJG : 2. 5/2. 5 TOTAL THRUST : 7041 #

_ __ __ --

_ _ _

!V/D 2.50000,q Vy D.e-S
i i

~

i . T/D 2.500e0 no
! !

- I TL -2.0620e! C
]

SIGNATURE
. ISWITC11 V/D 1.000e0;

, Vy D.e-7 ,'

_

T/D 2.50Ce0
TL -2.OS25e1Vy F ;

THRUST |
SIGNATURE - - - - ,

|= - - '

~

:
t i

-

%

m

.ul

*' *"Ne N6 -

we == wg
_ -h d%,.

,w.,m_

TL Yx
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i
J .

>

! TEST IDDITIFICATION: t%Lt'E N27
! STORAGE LOCATION : 06-18

.

PLOT NO. 2
TMD & SWITCHES: CLOSE TO OPDJ

ISTROKE TIME : 9.515 SECOJDS AVE RtJN THRUST : 305 #
MAX RUN THRUST : 410 #

BYPASS TIME : 1.515 SEC04DS UNSEATING THRUST : 4330 #,

LNSEATING TIME : 1.115 SECONDS THRUST AT C'..T : N/A
PROTECTION t%RGIN : 0.4 SECONDS TOROUE SW. BETTING: 2.75/2.75

.

'
.

|

.
--

,

V/D 1.000e0 t

Vy C.e-7 I

) ! T/D 2.500e0.

i 1 TL -2.0625e1 $'

! _ g
m

i SWITCH : V/D 2.500e0
SIGNATURE |Vy O.e-S

_ _ g
T/D 2.500e0

'
TL -2.0620e1. - .

Vy _ j ,

- - - , ,

|
_

-

3
-

n,

THRUST;

{ SIGNATURE _

1 t

|
_ _

;

I

- _ . _.s ... __ .- I._.,-__.._

E 7X

!

I

i

I
.

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



TEST 1 [ ETIT I F I CAT I Cr J t%LVE #2.'

STOFAGE LOCATICt4 : 0o-19

PLOT f40. 3
MOTOR CUFRDJT & E441TCHES: OPEr4 TO CLOSE

STROFE TIME 9.99 SECCtJDS PE.:iK It4 RUSH : 3.92 (+1 PERES.

AVE. Rt.t4 CURRUJT : 1.82 MPERES
PMX. PLPJ CUPPDAT : 1.82 MPERES
SEATit4G CURPD4T : 2.4 AMPERES

!V/D 1.CCDe3. _ _ .
-- -- -- - -

|vy C.e-7i

L ~1
F iT/D 2.5CCe0
f i ;TL -2.CS25e! , w

! ,., , ,

'V/D 1.OCCo-1 ) '#
.

SWITCH i
t' Y7 D. e-8

SIGNATURE -

-1 i
,

!

F IT/D 2.50Ce3 -

1' s

:TL -2.CS20e1 ;3

vy h j
'

{ {
: : i.

J ji

F :l t

}| {

.

i i _ _ __ _ _ _ _ __ _ - _ _ - - - -- _ ~ -
-

i
,

|
;i

I d I
:

i ! :r
10 TOR CURRENT , --

!~~~

_J{__ .___ _ - _ A_ , _ , , _ __. __ _
,__ m _ ,__A. . _ _ _ . _ _ _ _ _ . . _ .simRRE

VXTL
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TEST IODITI F I CATI O!: 'AL'JE m27
STOPAGE LOCATIQ1 : 06-16

PLOT NO. 5
TMD L LOAD CELL

PRELOAD: < Pt##41NG LOAD
V-FACTOR: 2347 N A/

_ _ _
- -- , ,

jV/D 2.500e0
Vy O. e-S

~

_ T/D 2.500e0
TL -2,1030e1 pa

w
"~ V/D 1.000e0

,
Vy O.e-7

IT/D 2.500o0LOAD CELL _._. ._

jTL -2.1035e1SIGNATURE

Vy -

.

I

,l
~

-
t i

.

J

_

:
. I

- i
a

TEIRUST

[_ ._._A___.___...A.. ._ _ a .---- - - - - - - - - - - -

TL Vx
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TEST ID: VALUE #28

SYSTEM OPERATOR

SYSTEM : tuA TYPE : SMR

FLG4 : O SIZE : 00

TDiP : AMBI DJT SERIAL tJO. : 97218A

PRESS : ATMOSPHr' .c ORDER tJO. : 337410

SFTY PEL'D: tJ/A OF I EtJTAT I Orl VERTICAL

ELECTRICAL VALVE

|COtJTROL CIR VOLTS: FUA ID. tJO. : RCV-3

|AC/ DC : AC TYPE : tus

OPEt1 COtJTROL : L!ti!T SIZE : 2.5

CLOSE COtJTROL : TOROUE BODY ORIDJTATIOtJ HORIZOtJTAL

MCC : tuA ItJITIAL POSITIOtJ: tVA

SW. SDJSItJG CIR. VOLTAGE FItML POSITIOrl : t4/A

TOROUE SWITCH MOTOR

OPEtl T.S. SETT!tJG : 2.5/2.5 VOLTS : 460 AC

CLOSE T.S. SETTItJG: 1.5/I.5 RATED AMPS: 2

LIMITER PLATE : tJOtJE SPEED : 1700

TS DALANCEABLE : YES HORSEPOWER: 1.0

TEST EQUIPMDJT

LOAD CELL M N/A--t J/A

AMP PROBE # : SIMPSOttuA tuA

MAINFRAME M : tuA

TMD # : PVA
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Test I.D. Valve #28

Code Comments

4 The close-to-open bypass switch required
adjustment to properly cover the
unseating of the valve. (See

Recommendation #1).

Recommendations

1. No further corrective action necessary at this time.

i

.

.

.__
. . _ _ . _ _ _ . _ _ . .__
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TEST ID: (%LVE #28 BY: RLBJ DATE: 06-17-85

THRUST SIGMTURE AtMLYSIS

TS-0C-07-01 TS-CO-07-02

STP01E TittE : 29.91 SECCt3DS STROF E T!r1E : 29.41 SECollDS

BW%SS tit 1E : 1.44 SEC 0f1DS B < PASS T !t tC r 4.13 SEC 0t IDS

THPUST AT CST : 1.945 V PPOTECTI0tttMPG!rl : 2.01 SEC 0tlDS

SEAT THRUST e-.T CST: 1.925 V Lti?EATIrlG T!!1E : 1.32 SEC0tlDS

AVE FUtl THPUST : 0.02 V s'1E RLtl THRUST : 0.06 V

thX PLtl THPUST : 0 '> tus Ft.tl THPOST : 0.06 V

IflEPTIsL THPUST 12 Ltl5EATIllG THRUST : 0.11 '>*
.

TOTAL THPU5T : 2.135 ') THPUST AT CST : f t/ A

TOPOUE Ell. IETT itlG : 1. 5,- 1. 5 TOPOUE 9-1. SETT IrlG : 2.5/2.5

SPPIllG PACK CALISPATIOr4 SIGtMTUPE ArML'r SIS

t10 SPPillG PACE CALIBPATIC41 S10thTURE ACOUIRED

t13 TOP CUPPEilT SIGMTURE ArMLYSIS

CS-OC-07-03 CS-CO-07-04

STP0kE Tit 1E : 29.94 SEC0t4DS STP0kE tit 1E : 29.41 SEC0tlDS

PEAM IrlPUSH : 7.e6 st1 PERES PEAK IrlRUSH : 7.26 At1 PERES

AVE. rut 4 CURREllT : 1.82 AfiPERES AVE. Rlf a CURRDIT : 1.94 Af1 PERES

fuX. Plti CUPREtiT : 1.82 At1PEPES 11AX . rut 1 CURRDJT : 1.94 Af1 PERES

SEATIrlG CUPPEilT : 2.38 AMPERES DID CURRDIT : 1.94 At1 PERES
I

I
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TEST ! C Ef 2T I F I C AT ! O!!! (%LVE 8629
57 CEASE LOCATI"Ji : 07-02

PLOT t40, 2

TitD tc SPIITCHES: CLOSE TO OPEtl

STROKE TITE : 20.41 SECOrlDS AVE PU4 THPUST : 0.06 V
t%< rut 4 THPUST 0.06 V.

BYPASS tit 1E 4.13 Lt4SEATItJG THPUST : 0.11 V
,

.

Ut4SEATIt-4G TIME 1.32 5ECCR JDS THRUST AT CST : t4/A.

PROTECTIOtJ t%PSIrl . 2.91 SEC Ct4DS TOROUE SW. SETT!t4G: 2.5/2.5

, ______y______._7_. . _v______. y__... _ . . , , ,'

|V/D 1. 000e0 ;

_ Vy D.e-7 3

- |
'T/D 5.00000 g

'TL -4.173o1 y
:"TV V/D 2.500e0i

- i,

!

; 1

-

Vy D.e-S I
j

g*

! T/D 5.DODeO -

| I' " " " ' "'""

Vy L i
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TEIT I DD ITI C :C-T I Ot4 : %-L'.'E # 2.?
STOF-GE LOC-TIC 44 : 07-04

PLOT t40. 4
t1CTOC CUFFD4T L SWITCHES: CLOSE TO OPD4

STROKE T!r1E 2C.41 SEC Or4DS PEAK INRUSH 7.26 AMPERES.

WE . RLt1 CURRDJT : 1.94 WiPERES
MAX. RLtJ CURRDJT 1.94 AMPERES.

Et1D CUFFDJT : 1.C4 AMPERES

!
_ -.. ,

- - - - - ,

V/D 1.000e0 !

'

L -

Vy O.e-7

| T/D 5.00000 i
i
' TL -4.172e1 I y
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gp- |
;V/D 2.500e-1

Ir ; ;Vy D.e-7 i
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Test I.D. Valve #29

Code Comments

1,4 The close-to-open bypass switch was
reset to properly cover the unseating of
the valve and the possible valve guide
wear.

4 The close-to-open thrust signature
revealed a slight galling condition
occurring towards the end of the valve
guides.

4 The open-to-close thrust signature
indicates an unusual loading condition
occurring approximately six seconds into
the open-to-close stroke. (See
Recommendation #1).

Recommendations

1. This condition does not, in our opinion, jeopardize the operability of
the valve at this time,

i

|

|

|

. _ .
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TEST ID VALUE #29

SYSTEM OPERATOR

SY STEtt tuA TYPE : Sr1B

FLC4'l O SIZE : 0

TEt1P : 4tBIEllT SERIAL NO. : 144044

PPESS : ATf10 SPHERIC ORDER NO. : 358972K

SFT( REL'D: f l/A OPI ErlTATI Orl: UERTICAL

ELECTRICAL UALVE

COllTROL CIR VOLTS: 120 ID. 110. : 2-FCV-5-42

AC-DC : AC TYPE : GmTE

OPEta C0rlTROL : LIMIT SIZE : 16

CLLCE C0tlTPOL . TOROUE BODY ORIENTATI0rl HORI Z0tlTAL

F1CC : tuA Ir4!TIAL POSIT!0tle fl/A

Sil. SEtlS!tlG CIR. : CURPENT F!tlAL POSITIOri N/A

TOROUE SHITCH MOTOR

OPEtt T.S. SETT!t1G : 2.0/2.0 VOLTS : 230/460 AC

CLOdE T.S. SETTING: 2.25/2.25 RATED Ar1PS: 14

LItt!TER PLATE : 5 SPEED : 1750

TS BALAtlCEABLE : YES
, HORSEPOWER: 2.6g

TEST EQUIPt1Et4T

LOAD CELL M : N/A--N/A

AMP PROBE N : SIMPSON(20) N/A

t1AINFPAr1E N : N/A

Tt1D # : f4/A
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TEST ID: VALVE N29 BY: RLBJ DATE: 06-17-85

THRUST SIGilATURE At& LYSIS

TS-0C-02-08 TS-CO-02-07

STR0kE TIttE : 76.72 SEC0t1DS STROKE T!!1E : 75.94 SECCt4DS

DiPASS Tit!E 0.96 SEC0t1DS B(PASS TIttE : ' 84 SEC0t!DS.

THPUST AT CST : 2.01 V PROTECTICt4 tWPGita 5.24 SEC0ttDS

SEAT TilRUST AT CST: 1.885 V LtlSEAT!tlG TittE t 2.6 SEC0ttDS

eV/E Plti THRUST : 0.105 o s'/E Rtt4 THPUST : 0.16 V

tMV PUti THPUST 0.28 V fMX PUIi THPUST : 0.19 V.

lllERTIsl THPUST : 24 '. LtJEEsT!r4G TH;;UST : 1.04 V

TUTsk THFUST : 2.5 V THPUST AT CST : t1/A

TOPOUE Si4. SETT !tlG : 2.25/2.25 TOPOUE SW. SETT!t4G 2.0/2.0

SPPitlG PACK CALIBRATIOri SIGtWTUPE AtMLYSIS

fl0 sprit 4G PACK CALIBFATIOri SIC 4MTURE HCOUIPED

tt0 TOR CURPUlT SIGtMTUPE 4 MLYSIS

CS-0C-02-10 CS-CO-02-09

STROKE T! rte : 76.72 SEC0t3DS STROKE T!ttE : 76 SEC0llDS
PEAR If4 PUSH : 12."6 AtiPERES PEAK It4 RUSH : 13.04 41 PERES
AVE. PU?! CUPREtiT : 5.16 At1 PERES AVE. rut 1 CURREt4T : 5.1 AtiPERES

t%X. RLtd CURREt4T : 5.16 AtiPERES t1AX . RLtd CURREt4T : 5.1 AriPERES

SEAT!tlG CURRErlT : 5.54 ArtPERES Et4D CURPDIT : 5.1 AtiPEPES
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TEST I DENT ! F I cst I O'4 : VALUE #29
STOR4.GE LOCATION : 02-10

PLOT tiO. 3
t10 TOR CURFEMT & SkJITCHES: OPEN TO CLOSE

STROKE TIME . 76.72 SEC CrJDS PEAK IrJRUSH 12.56 AMPERES.

AVE. RLtl CURRDJT 5.16 AMPERES
t%X . PUti CURR Ef 4T . 5.16 Ar1 PERES
SEAT!tJG CURPDIT 5.54 AMPERES.

T

V/D 1.DOOe-1

-

Vy O.e-8

- T/D 1.000e1 g
TL -0.192e1 g
V/D 1.000e0

SImm
-

Vy D. e-7SWIT G

T/D 1.000e1
TL -8.194e1

Vy -

.

- -

.

OTOR Cl3 RENT _.
,

SIGNATURE -

-

|_J k
|

__ _ -
.._ _ d

TL Vx

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

TE5T I C U J ! r . ..:.T I ON : 'MLUE N29
9'GM0E LCC T!Cri : 02-09

PLOT No. 4
t10TCR CURPE!4T & SWITCHES: CLOSE TO OPEt3

STP0kE tit 1E 7e SECONDS PEAK ItJRUSH : 13.04 (#1PEPES.

(NE . RUN CURRENT : 5.1 ft1 PERES
twX. PUt4 CUPREt4T 5.1 ft1 PERES

.
.

Et4D CURREtJT 5.1 ft1 PERES |

V/D 1.000e-1

_ _

Vy O.e-8

T/D 1.000e1

TL -8.192e1
- N

V/D 1.000e0 $

j SIC N RE
- -

Vy O.e-7'
SWITCH

T/D 1.000e1,

TL -8.192e1
Vy -

- -

~ l
40 TOR CURRENT - .::

SIGNATLTE .
e

- __ *~ _ . . ' '

TL Vx

_ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ .__ _-
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Test I.D. Valve #30

code Comments

1,4 The close-to-open bypass switch required
adjustment to properly cover the
unseating of the valve.

3 During equipment installation, the
spring cartridge cap was found to be
full of grease.

4 The thrust signatures revealed a gap of
.170" in the spring pack assembly.

Recommendations

1. It should be noted that the Belleville springs do not require
lubrication to function properly.
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TEST ID: L%LVE #30

SYSTEM
OPERATOR

SYSTEM
TYPE : SMB

FLOW O SIZE : 0

TEMP At1BI DIT SERIAL t10. : 144035
P R E S"., 3 ATMOSPHEPIC ORDER t10. : 358972F
SFTY PEL'D:

ORIEtlTATIOtle UEPTICAL

ELECTRICAL VALVE

COtJTPOL CIR VOLTS: 120 10. f 40. : 2-FCV-1-1370
AC/DC : AC TYPE GATE

OPEta COrlTPOL : LItt!T SIZE : 8*

CLOSE COtlTPOL : TOPOUE
BODY ORID4TATIOtis HORIZOtITAL

t tCC
ItJITIAL POSITIO4:

SL4 SO4 Sit!G CIR. CURRDIT fit 1AL POSITIOt1 :

TORQUE Sk4!TCH tiOTOR

OPO4 T.S. SETTIt4G : 3.0/3.0 VOLTS : 460 AC

CLOSE T.S. SETTit4G: 1.5/1.5 PATED WiPS: 5.75

LIMITER PLsTE : 5.0 SPEED : 1700

TS BALAtiCEABLE : YES HORSEPOklEP : 2.6

TEST EQUIPt1D4T

LOAD CELL # : t4/A--

AMP PROBE W SitiPSOrl( 20)

MAltJFRAME N :

TMD # :

. _ .
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TEST ID: VALVE M30 BY RLB DATE: 06-16-85

THRUST SIGtWTURE AtWLYSIS

TS-OC-02-03 TS-CO-02-02

STROFE TillE : 43.06 SEC0tlDS STROKE tit 1E : 42.8 SEC0tJDS

D'rPASS Tit 1E : 0.38 SEC0tlDS BYPASS tit 1E : 4.04 SECollDS

THPUST AT CST : 0.755 U PROTECT!Ottt%RGIN : 2.4 SEC0tJDS

SEAT THRUST AT CST: 0.615 V Lt1 SEAT!t1G tit 1E : 1.64 SECCt1DS

AVE PUti THPUST : 0.1 V AVE PUtl THPUST : 0.09 V j

1

t%X PUti THPUST : 0.125 V t%X PUti THPUST : 0.1 V

Ut15 EAT!r4G THRUST : 0.355 VIllEPTI AL THPU3T : 76 ''

TOTAL THPUST : 1.33 V THRUST AT CST : t4/A

TOROVE SH. SETTING: 1.5/1.5 TOPOUE SW. SETTIrlG : 3.0/3.0

SPRitJG FACK CALIBPAT10t4 S!GtWTURE AIMLYSIS

t10 SPRING PACK CALIBPAT10tl SIGtWTURE ACQUIRED

MOTOR CURPErJT SIGtMTUFE AtMLYSIS

CS-OC-02-05 CS-CO-02-04

STROVE T!!!E : 43.14 SECOtJDS STROKE TitiE : 42.82 SEC0t4DS

PEAK INRUSH : 16.89 AMPEFES PEAK It4 RUSH : 16.08 At1 PERES

AVE. RUN CURRDIT : 5.51 AMPERES AVE. rut 1 CURREtiT : 5.15 AMPEPES

t%X. PUN CURPDIT : 5.51 AtiPERES t%x. rut 4 CURREt4T : 5.15 AriPERES

SEATItJG CURREt4T : 5.54 Ar1PEPES Et4D CURRENT : 5.15 AMPERES

, . - ,
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TEST I C Et JT I F I CAT I C*J : ' %LUE #?O-

STORAGE LOCATICri : 02-03

PLOT tJO. 1
TMD L SNITCHES: GFDJ TO CLOSE i

STROFE TIME : 43.06 SEC0r JDS AVE RUrJ THRUST : 0.1 V
iMAX RUrJ THRUST : 0.125 V

BYPASS T!?iE 0.33 SEC0rJDS THRUST AT CST : 0.755 V.

q SEAT THRUST AT CST: 0.615 V
IrJERTIAL THRUST : 76 %

TORQUE SW. SETT!rJG: 1. 5,' t . 5 TOTAL THRUST 1.33 V*

V/D 1.000e-1

| _

Vy D.e-8

T/D 1.DDDel
| TL -a.190e1 $

e1 _

V/D 2.500eDi

} Vy D.e-6
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h TLTE ,
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TEST I DEtJT I F I CATI ctJ : t%LUE 88 30
STODAGE LOCATICti e 02-05

PLOT NO. 3
t10 TOR CUPPENT t 34 ITCHES: OPEtJ TO CLOSE

STPokE tit 1E : 43.14 SEC0tJDS PEAK ItJRUSH : 16.89 ft1 PERES
(W E . rut 1 CURRENT : 5.51 AtiPERES
t% < . rut 1 CUPRENT : 5.51 AtiPEPES
SEAT!tJG CURRENT : 5.54 At1 PERES

T y

V/D 1.000e-1

-
- Vy O.e-8

T/D 1.COOel
TL -8.190e1

- n
V/D 5.C00e-1 U

- -

Vy D.e-7

T/D 1.CC0el
TL -8.192e1

WITCH
IGNATURE *

- -

,

i -

.

!
- -

|3 TOR CURRENT ._ y, ,

IGNATURE '

=
- . .

TL Vx

_- _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ . . . .-
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TEST I DEt JT ! FI CATI OtJ : ' %LUE #30,

STCFm0E LC'CmTICtl : 02-04

PLOT tJO. 4
MOTOR CUPREtJT & SWITCHES: CLOSE TO OPDJ

~ -
'

STROKE TIME : 42.82 SECONDS PEAK INRUSH : 16.08 AMPERES.-

~-
e AVE. RUN CURPEtJT : 5.15 AMPERES

t%X. RUN CURPEtJT : 5.15 AMPERES
,

DJD CURREtJT : 5.15 AMPEPES
.

%

. , . -

V/D 1.000e-1

- -

Vy D. e-B

T/D 1.000e1

TL -8.190e1 g
- m

V/D 5.000e-1 N

- -

Vy O. e-7

! T/D 1.000e1
TL -8.192e1

WITCH Vy -

ICNATURE

- -

-

f2

s

- | -

10 TOR CURRETIT .J _. .-

IIGNATURE
I.

TL Vx

- _ _ - _ _ _ _ _ _
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TEST ID: VALVE #31

SYSTEM OPERATOR

SYSTEM : TYPE : 5118
FLC51 : O SIZE : 00

TEMP : At1BIENT SERI AL t40. : 175499
PPESS : ATi10 SPHERIC ORDER t40. 36820C

SFTY REL'D: ORI Et4 TAT ! Cti: VERTICAL

ELECTPICAL VALVE

CCtlTPOL CIR '10LTS: 120 ID. NO. : 2-FCV-t-t?

sC/ DC : AC TYPE : C4.TE

OPEtt CC41TPOL : lit 11 T SIZE t 4"

CLOSE C0tlTROL : TOROUC BODY ORIEtlTATIOle HORI 2Ct4TAL

t tC C : Ill! TIst POSITICat

SH. IDISillG CIR. : CURRENT FltbL POSITI0tt -

TOPOUE 911TCH 110 TOR

OPEtl T.S. SETTitlG : 2.0/2.0 VOLTS : 460 AC

CLOSL T.S. SETTING: 1.5/1.5 PATED AtiPS: 2.6

LIll!TER PLATE flCt1E SPEED : 1750

TS E+iLAi1CEABLE : '40 ' HORSEPOLlER: 1.0

TEST EQUIPMEt1T

LOAD CELL st : --

41P PROBE p SIMPS 0ti( 20)*

1

1

.-
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Test I.D. Valve #31

|

Code Comments !
4

1 The close-to-open bypass switch requires
adjustment to properly cover the ]unseating of the valve. (See
Recommendation f1).

1 The thrust and switch signatures
indicate that the valve is backseating.

(See Recommendation #2).

4 During equipment installation, oil was
noted in the spring pack cavity. (See
Recommendation #3).

Recommendations

1. The close-to-open bypass switch should be reset to actuate after valve
unseating to preclude an inadvertent torque switch trip.

2. The inertia developed within the actuator is causing the valve to
coast into the backseat after the open control circuit has been
broken. The open limit switch should be set to actuate earlier in the
close-to-open stroke to compensate for the inertia factor.

3 Consideration should be given to sampling the grease in this operator
and performing a chemical analysis to determine if it has degraded to
a point where the lubricating quality has been reduced.

L
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TEST ID: VALVE #31 BY: RLB DATE: 06-16-85

THPUST SIGibTURE APMLYSIS

TS-OC-01-11 TS-CO-Ol-12

STPOVE T!ttE : 13.63 SECOt3DS STR0kE TIttE : 13.53 SECGIOS

BYPASS TittE : 0.85 SECCtIDS BYPASS TittE : 1.14 SECQlDS

THRUST AT CST : 0.785 V PPOTECTICel t%PG!ti :-0.22 SECOtIDS

SEAT THRUOT sT CST: 0.785 V LilSEATIrlG TIttE 1.36 SECOllDS.

AVE Pull THPUST '(PPEL0sb AVE RUN THRUST :(PRELOAD

iWX PLtl T etPUOT (FFEL0sD t1A>; PLtl THPUST :<PRELOAD

ltlEPTI AL THPUST 29 UrtSEATitlG THRUST :<PRELOAD*
.

TOTAL THRUST : 1.02 '! THPUST AT CST : PVA

TOROUE Sil. SETTING: 1.5/1.5 TOROUE SW. SETTItlG : 2.0/ 2.0

SPRING PACK CALIE<RATIOt4 SIGtMTURE At4ALfSIS

t10 SPPING PACK CALIBRATIOt1 SIGtWTURE ACQUIRED

ttOTOR CUPREtJT SIGtMTURE +4MLYSIS

CS-0C-01-13 C S-CO -01 - 14

STROLE TIttE : 13.64 SECOrlDS STROFE tit 1E : 13.53 SECONDS

PEAK INRUbH : 5.72 At1 PERES PEAK IrlRUSH : 5.61 AMFERES

AVE. RUN CURPEt1T : 2.41 ArtPERES AVE. RUN CURRENT : 2.31 AMPERES

MAX. RUN CUPRENT : 2.41 AMPERES MAX. RUN CURRENT : 2.31 AMPERES

SEATING CURRErlT : 2.63 AMPERES END CURRENT : 2.31 AMPERES



TEST I der 4TI F I CATI OtJ : '%LVE #31.

STORAGE LOCATIOra 01-11

PLOT PJO. 1
TMD L S44!TCHES: OPEt1 TO CLOSE

STROFE TIME . 13.63 SECOrJDS AVE rut 1 THRUST <PRELOAD
t1Ax rut 1 THPUST a (PRELOAD

BYPASS T!?iE 0.e5 SECOr JDS THRUST AT CST 0.785 V. .

SEAT THRUST AT CST: 0.785 V
IrlEPTIAL THPUST : 29 %

TOPOUE SW. SETTIr10 : 1. 5.' t . 5 TOTAL THPUST : 1.02 V

,

V/D 1.000e-1

~

Vy O.e-O
_

T/D 5.000e0
TL -4.095e1 N

"
*_

V/D 2.500e0
Vy O. e-6

T/D 5.000e0N-
WITCH
IGNATURE

- TL -4.096el
,

|*

-

,
_

.

I 11 RUST _._. _. .

IGNATURE
, ]-

|

- |_

. :

. . _ . _ . ._ __ ._ ..
I

TL Vx

!
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TEST IDEtJT I FI CsTI Of J : (%LUE #31
STOPAGE LOCI,TICt1 : 01-13

PLOT NO. 3
t10 TOR CURROJT L SWITCHES: OPEt1 TO CLOSE

STPOKE tit 1E . 13.64 SECCtJDS PEAK INRUSH : 5.72 AMPERES
AVE. rut 1 CURREtJT : 2.41 At4 PERES
iMY. PUt1 CUPPENT : 2.41 AMPERES
SEATING CURREtJT 2.63 At1 PERES+

'

|V/D1.000e-1
JVy O.e-8

_

T/D 5.000e0
TL -4.095e1 y

co-

V/D 5.000e-1

~

Vy D. e--7
_

T/D 5.000e0g
31TCH TL -4.095e1
'.CNATURE Vy _ E..

-

-

i

_

-.

ITOR CURRENT
~

' '

{:GNATURE
il ___.m.__ __ . __ .

. ,
. .

TL Vx

_ _ _ _ _ _ _ _ . _ .



'EST I DD ;' I F I C AT I Ot : L% LYE #31
STOPAGE LOCATICt3 01-14

PLOT NO. 4
MOTOR CUPPENT L SWITCHES: CLOSE TO CPEN

STROKE TIME 13.53 SECCNDS PEAK INRUSH : 5.61 AMPERES.

AVE. RLt4 CURRENT 2.31 AMPERES-

MAX. RUN CURRENT 4 2.31 AMPERES
END CUPROJT : 2.31 AMPERES

| V/D 1.DCDe-1
-

-

Vy D.e-8

T/D 5.000e0

-
TL -4.095e1 N

N
*

V/D 5.000e-1

-
Vy D.e-7

M T/D 5.000e0
TURE TL -4.096ely ; g

t

~

|.

L_.
JTOR CURRDIT -

' .l .

IGNATURE
;

. . - s. -.. a - _ .- a - - _. -

TL Vx

_ _ _ _ _ _ _ _ _ _ _ _ _ _ - _ _ _ _ - _ _
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TEST ID: W LVE N32

SYSTEt1 OPEPATOR

SiSTEll il/A TYPE : St1B

FLoli : O SIZE : 1

TEl tP AtlBIEllT SERIAL t10. : 216593

PFESS : sTif0 l'itERIC OPDLP F10. : 00?43 %

SI T's FEL 'Is t f l 'e. OR I EllTAT I Oll: '>E PT I CAL

ELECTPICe4L W L''E

f ailTT Ot i IP '>0LT5: 110 I C+ . I lO . 2 - FC' - e- 10 8

. . ' CC sC T'iPE : GsTE

OPEll COflTPOL L iti!T SIZE : 12

Ct.0SE cot 1TPOL t TOPOUE BODi ORIEtlTsTIOlli HOP 120t4TAL

fis_ C it'A ItllTist POs t T10 tis it>'A

CUPPElli F Itb=L POSI f Mi il 'fiS1-1. 50831t10 CIP. '

TOROUE SWITCH flOTOR

OPLil T.S. SETT il10 : 1.5/l.5 '10LTS : 230/460 nc

CLOSE T.S. SETT IllG : 1.75/1.75 PsTED AtiPS: 9.46

LIti!TER PLATE : 4.5 SPEED : 1735

TS BALAtlCEABLE : YES HORSEPC41ER : 65

TEST EQUIPMEt1T

LOAD CELL M II/A--N/A

AtiP PROBE # : SIMPS 0tl( 20) P1/A

Malt 4FPAt1E N : t1/A

TMD # : il/A
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Test I. D. Valve #32
4

Code Comments

1.4 The close-to-open bypass switch required
adjustment to properly cover the
unseating of the valve.

4 During equipment installation, it was
noted that there was separated grease in
the spring cartridge cap. (See
Recommenfation #1).

4 During equipment installation, standing
water was noted inside the limit switch
compartment. (See Recommendation #2).

4 The motor current signatures indicate a
50 RPM cyclic loading condition. (See
Recommendation #3).

Recommendations

1. Consideration should be given to sampling the grease in this operator
and performing a chemical analysis to determine if it has degraded to
a point where the lubricating quality has been reduced.

2 The cause of this condition should be investigated and, if possible,
alleviated.

3 The magnitude of this condition does not, in our opinion, jeopardize
the operability of the valve at this time.

-. ,. - _ , - - _ _ _ _ __ . _ . _- - . - . .-
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TEST ID: VALVE N32 BY RLB DATE: 06-17-85

THRUST SIGtMTURE ANALYSIS

TS-0C-01-16 T S-C O-01 - 15

STPOVE Tit 1E : 62.42 SEC04DS STR0hE T!t1E : 61.9 SEC0t 3DS

B1 Ps BS T it1E : 0.60 SEC0t 3DS BrFsSS TitiE : 7.02 SECalDS

THPUST sT CST : 1.48 ') PROTECT !Ori t%PGiti : 4.04 SECOrlDS

SEsi THPUST AT CST: 1.48 '> Lt4SEAfitlG T!ttE : 2.68 SECOtJDS

<PRELosD AVE RLtl THRUST s<PRELOADAVE Pull THPUST '

i

inX RLt1 THPUST : (PPELosD t%X RLtl THRUST :<FFEL0sD
'

Ir3ERTI..L THPUST : 17 Ut4SEATit3G THPU5T : 0.52 V*
.

ITOTAL THPUST : 1.74 8) THRUST AT CST : ti/A

TOROUE Ski. SETT!!1G: 1.75'1.75 TOROUE Sil. SETTIt1G : 1.5/1.5

SFP !t lG F ACK CALI E' PAT I Ot a SI G MTUPE e4 blys I S

110 SPP!r4G PACE CALIBRATIOri SIG ATUFE ACQUIPED

ttOTOR CURPEtIT SIGr ATUPE AtML'r SIS

C3-0C-01-18 CS-CO-O1-17

STROKE T!t1E : 62.44 SECCf 4DS STP0t E Tit 1E : 61.88 SECOtIDS

PEAK INPUSH : 21.8 Ar1 PERES PEAK lt4 RUSH : 23.19 AtiPEPES

AVE. RUti CURREtiT : 5.61 AMPERES AVE. PUti CURRErli : 5.56 Ar1 PERES

t%X. RUfl CURPEllT : 5.66 Af1PEPES t%X. RUti CURPEt1T : 5.56 At1 PERES

SEAT!!4G CURPEtlT : 6.9 st1 PERES EilD CUFF Ef1T : 5.56 AMPERES
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TEST I E EtiTI FI CATI OtJ: '.%L'.'E 86 32

01-15STORAGE LOCATIOt1 4

PLOT tJO. 2
TP1D L S&4!TCHES: CLOSE TO CPEtJ

STRO&E tit 1E ol.9 SECONDS AVE Rut 4 THRUST (PRELOAD.

MAX RUti THRUST : <PPELOAD
7.02 Ut4 SEATING THRUST : 0.52 VBNPASS TIME .

Ut4 SEAT!ttG tit?E . 2.68 SEC Ot4DS THRUST AT CST : tVA

PROTECTIOt1t%PGIt1 : 4.34 SEC0tJDS TOPOUE 564. SETTING: 1.5/1.5

- - - , _ ,
,

-
,

| IV/D 1.OCDe-1 ,

ivy O.e-a '

b i !

!T/D 1.COcel ;;
,TL -0.192e1 y-

;

V/D 2.5CCe0i

tVy 0.e-6i

b 1 i
;T/D 1.DOOel j
|TL -B.194e1

!'
i

vyL
I

,i
,

f- . _: i
'

..
i i

l t,

| i,

|-
,

L i !
B

h
3

s

- . - - A. ... ---m. - . .. s-- .. J._.- .k.. .._ A- . - - - - . . - . .-

TL Vx

- - _ _ _ _ _ _ _ _ _ _ _ .
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TEST :: Er r ! c ! C-T I Cti: VALi 'E # 32
5T0 CAGE LOCATIOt3 01-15

PLOT t40. 3
r10 TOR CURFEf1T L 541!TCHES: OPEf4 TO CLOSE

;

|

STROF E TIttE . e2.44 SECOtDS PEAK IrJPUSH * 21.8 At1 PERES
eVJ E . PUt1 CUPPEtJT : 5.61 Ar1 PERES
r1A4 rut i CURREt4T : 5.66 Af1 PERES

| SEATItJG CUAPEtJT 6.9 Ar4 PERES

n-.-_. _v.--. . ,. -. .,r-..---r. -----e----.-v. , - r-- - - - ,
-~

'
i IV/D 1.CCCe-1

! ivy C.e-8
L ! -i

!T/D 1.CCCel
'

ITL -0.254e1
L -

i 82
- co

! !//D 5.CCCe-1 i
#

/D C el
| tTL -0.256el i

|vyL ' '

i I
. I

L d i
'

I !

&
i

i
t '- !,

1 A

L. . ia
;

, .

- - M -. M --4 .M- -M eM- . -&w .w. -.M +

; TL Vx



TE3T ICErFIc!C TIOtJ: t%LVE #32
STOc :.GE LOCATICt3 G 1 - 1 -'e '

PLOT F40. 4
F10TCc CUFFE!!T & S1JITC HES : CLOSE TO OPEtt

STPCFE TIME : 21.88 S EC Ot4DS FEAM IrlPUSH 23.19 AMPEPES.

-VE. PUt1 CUFFEt4T 5.56 AMPERES.

Me<X . PUt1 CUFFEtJT 5.56 AMPEPEL.

Et t CURPEt4T 5.56 AMPERES

, _ -. m ._ _ ..

I jV/D 1.CCCo-1 !

iVy D.e-O ,

D50 e I e
i ! ivy O.e-7
t- -

}T/D 1.OCCel j
g TL -B.194e1

vy p j
i

,

, ; ,

. - .- - t

!! i-

,
-

L-
| r -

'

'-._w--
__

i i
L ..x.. .a.. .. a . ....x--..,-

TL Vx
|

|

|

|

_ _ _ _ _ _ _ _ _
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TEST ID: VALVE N33

SYST Ef1 OPERATOR

SYST Et1 f t/A TtPE : St1B

FLOH : O SIZE : 1

T Et1P Att0!EllT SERIAL I40. : 149029

PPESS : ATi1OSPHEPIC OPE'EP tl0. : 35950 3E

c,F T PEL' D f l 'A OR I Er lTAT 10tli ,

ELECTRICAL WLUE

C0tlTPOL CIP UOLTS: 120 I D. fl0. 2-FCU-2-94

AC/DC : AC T)PE : CATE

OPEli CalTPOL L!rit T SIZE : 12"

CLOSE CCelTPOL : TOROUL 00DY OPIEllTATIOtis HOR 1201TAL

tic C : ti/A lillT!*L POSITIGli tirs

Sil. sells!tlG CIP . CUPPEt!T FitML POSITIGl : ti's

TOROUE S!!!TCH tt0 TOR

OPEft T.S. SETTIrlG 2.0/2.0 VOLTS : 460 AC

CLOSE T .S. SETT It40 2.0/2.0 PATED AtiPS: 6

LIMITER PLATE : 4.5 SPEED : 1720

TS BALAtlCEABLE : YES HORSEPOWER: 1.0

TEST EOUIPriEt!T

LOAD CELL M : t1/A--

AtiP PROBE N : S il1P S0ti( 20) t!/A

tiAltlFRAt1E N : il/A

TF1D # : t1/A

_ _ . - - _ _ _ _ _ _ _ _ _ _ _ _ _ - _ _ _ _ _ _ _ _ _
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Test I.D. Valve #33

Code Comments

1,4 The close-to-open bypass switch required
adjustment to properly cover the
unseating of the valve.

3 The thrust signatures reveal unusual |

seating and unseatin8 conditions. (See |
Recommendation #1),

3 During equipment installation, it was
Inoted that the spring cartridge cap had

apparently beer, packed with grease.
(See Recommendation #2).

4 The motor is running approximately 16%
above its rated amperage in the closed
direction. (See Recommendation #1).

4 The valve was noted to be leaking f rom
the packing gland.

Recommendations

1. This condition does not, in our opinion, jeopardize the operability of
the valve at this time, however, the condition should be monitored
during the next testing period.

2 It should be noted that the Belleville springs do not require
lubrication to function properly.

__ _
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TEST ID: VALVE N33 BY: RLB DATE: 06-16-85

THRUST SIGtMTURE AtMLYSIS

TS-OC-01-06 TS-CO-01-07

STROKE TIttE : 70.82 SECOr lDS STROFE T!ttE : 70.32 SECOllDS
B FsSS T!ttE : 0.43 SECCt105 OvPASS TitiE 10.36 SECOrDS.

THPUST AT CST : 1.555 V PROTECTI Oli IMPGIti 4.?G SEC Ot t0 :.

SEAT THPUST AT CST 1.555 V LtlSEAT!tlG Tit 1E : %.30 SECCtID 5

AVE RUtl TIIPUST : (PRLLOHL- A'JE RLtl THRUST i:PbEL0nD
t

!

tu x, Plel THPUST : (PPELOAD tiA t PLel THPUST : &RELt%D
i IllERTI AL THRUST : 19 UtlSEATitlO THRUST : 0.805 V

*
.

TOTAL THPUST : 1.86 V THPUST AT CST : ti' A

i TOROUE Stl. SETTitlG: 2.0'2.0 TOPOUE Sil. SET T itiG : 2.0/2.0
!

!
i

SPP!ilG PACK CALIBPATIOtt SIC 4MTURE AtlALYSIS

fl0 SPPltlG PnCF CALIBFATICtl SIGrisTURE ACQUIPED

! t10 TOR CUFPEllT SIC 4MTURE AtMLYSISt

CS-OC-01-09 CS-CO-01-08

STPOVE T!ItE : 70.86 SECOrlDS STROFE Tir1E : 70.33 S E C Ot .DS

t PEAV IflRUSH : 12.92 AtiPERES PEAK IrlRUSH : 11.7e MIPEFES
!

AVE. Pull CURPEf1T : 7.12 4tPER ES sVE. RUtl CURPEtlT : 6.36 stiPEPES
I

t1AX . RUtl CURFEtlT : 7.12 stiPEPES tiA X . Pull CURPErli : 6.36 AtiPEPES

SEATit4G CURREtlT : 8.22 At1PEPES EtlD CORPEllT : 6.22 AttFEPES

I

__ _ _
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TEST 10DJT I F I CATI Ot4: W.LUE # 3 3
STCFAGE LOCATICet - 01-07

PLOT F40. 2
TMD L SWITCHES: CLOSE TO OPD4

i

STPCKE T!?tE . 70.32 SEC Or tD S AVE RJ4 THRUST : <PRELOAD.,

MAX plt 1 THFUST : <PRELOAD
BYPASS tit"E : 10.26 UNSEATIt4G THRUST : 0.805 V
Lt4 SEAT!r4G TIME - 5.38 SECCt40S THRUST AT CST . f 4/A

PROTECT!Ott P%P3!?4 - 4.98 SECOriDS TOROUE SW. SETT!?4G: 2.0/2.0

I
-

r i

| |V/D 1.CCOe-1
ivy O.e-8

h i
1,T/D 1. 000e11

|; g

iTL -0.192e1 $,

V/D 2.SODeD,

Vy D.e-6 I.

S n'RE I/D 1.CCCal
l ;TL -8.194e1J

Yf !V
;

i-

, ,

i L T
- .i-

i i F
. ..

i runcsr j _I !

SIGNATURE y

*
e

iL <
4

| l !
*

. 1 :
L--- __._m_______.ai___,_. _ _ _ __ _ . ju- --4- a - _ a._. _._a.-

TL Vx

|
1

!i

1
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Test I.D. Valve #34

Code Commentn

3 During equipment installation, it was
noted that the declutch pin on the
original unit's spring cartridge cap was
found to be sheared completely of f.
(See Recommendation #1).

4 During equipment installation, it was
n>ted that four (4) upper bearing
housing bolts were loose.

4 During equipment installation, it was
noted that there was water in the spring
cartridge cap. (See Recommendation #2).

4 The thrust signatures revealed an
approximate gap of .032" in the spring
pack assembly.

Recommendations

1. The declutch pin should be replaced and the spring on the declutch
shaft restored at the next opportunity.

2. The cause for this condition should be determined and if possible,
alleviated.
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TEST ID: VALUE 34

S'i STEf1 OPERATOR

S (ST Et1 : ti/A TiPE : Sit 0

FLG4 s 0 $12E : 4

TEf1P e4 tDlltif SEPIAL t10. : 147582

PPE!S : ATitOSPHERI C OPDER flO. 358972G

SFTT PEL'D f t/ s ORI EtiTATIGli '1EPTICAL
|
|
|

ELCOTPICAL UALVE |

|
|

CG4TPOL CIR VOLTS: 120 10. F10. : 003-67
|

AC/DC : AC TPE : CeTE

OPEtt CGITROL : Lilt!T SIZE : 24"

CLOSE CCtiTFOL TOPOUE BOD ( ORIEtiTATIOrls HOP!ZCtTAL

t tC C ti/n ItJITI AL POSIT 10 tis t4/A

SLI. SEriS!tlG CIP. : CUPRENT FItasL POSITICt1 fi/A

TOPOUE SkilTCH P10 TOR |

OPEli T.S. SETTitlG : 1.25/1.25 VOLTS : 230/460 AC

CLOSE T.S. SETT!!4G: 1.25/1.25 PATED (41PS: 52

LIMITER PLATE : 4.0 SPEED : 1730

TS BALAtiCEABLE : YES HOR SEPC4-4E P : 250ft/tb-50ft/tb

TEST EQUIPMEtlT

LC%D CELL u : 200K--ti/A

AftP PROBE # : SIMP ( 20 0 ) ti/A

t % IriFPAt1E N : t1/A

TMD # : IVA

|
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TEST ID: VALVE N34 BY: RLB DATE: 06-17-85

THRU",T SIGtMTUPE AtMLYSIS

TS-OC-02-12 TS-CO-02-13

GTPOKE TIttE : 106.5 SECOt JDS STPDFE T!!1E : 10 3.6 SEC0t 1DS

C a r..? - T it *F : J f.'_Tt IDS BYPsSS TIttE : 4 SEC Ct 3DS

THFUST AT CST : 36122 N PROTECTI0tlIMPGite : 1.6 SEC0flDS

SEAT THPUST AT CST: 36122 # Lt45 EAT!!1G T ittE : 2.4 SEC0tlDS

s 'E Plts THPUST <PPELOAD AVE Plti THPUST : <PPELOAD

t1A< Pl.tl THPUST : <PPELCMD IMX PUti THPUST : <PPELOAD

lt4ERTI.,L THRUST : o9 '' til5EATit1G THRUST : 25785 #

TOTAL ThPUCT : 52164 N THRUST AT CST : it n

TOPOUC 21. SETTIt4G: 1.2Se1.25 TOPOUE SW. SETT!tlG 1.25't.25

SPRiflG PACK CALISPAT!Ct1 SIC 4MTURE AtMLYSIS

TL-Cat 02-11 k-FACTOR: 3565 0N N PPELosD: 10200 m

itOTOP CUPPEtiT SIGtMTUPE AfMLYSIS

CS-0C-02-14 CS-CO-02-15

STROVE TittE : 106.45 SEC 0flDS STROFE TitiC 10 3.7 SEC0tlDS

PEAK IllRUSH : 72.42 AlfPEPES PEAK ltl"USH : 72.44 At1PEPES

AVE. Ptti CUPPEtlT : 18.48 st-tPER ES AVE. PUti CUPPEllT 18 . 9 ^2 #1 PERES

IMx. Ptti CURPElli 18.74 st1 PERES tux. RUtl CURREt4T : 18.72 AffPEPES

CEAT!fl0 CUPFEf1T : 20.04 41PEPES EtJD CUPREt4T 18.92 AtiPEPES
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TEST IDEM IFICATICel: 'JAL'JE #34
STOGAGE LOCnTIOri : 02-14

PLOT T40. 3
MOTOR CUREC!T L 214!TCHES: GFDJ TO CLOSE

STROFE T!ME : 106.45 5ECCt40S F E.:.K Ir4 PUSH : 72.42 AMoERES
A'JE . RUr4 CURPDJT : 18.68 MPERES
r%X. PUr4 CURRDJT : 18.74 M/ERES
SEAT! RIG CUPPD4T 20.04 MPERES.

- - - - - - . .--n.-..- ,---- , . ,-...

|V/D2.SCCe-1 ,!
'

'- -ivy D.e-7 i
!

j T/3 2.5GDal
|

[ .:TL -2.0480o2
|

F : N
i . V/D 1.DCCe0 | $

.Vy C.e-7 I

l.T/D 2.500e1 -
1

sy;73
~ ' "

,TL -2.0485e2SIGNATURE
Vy.

|
'

i -

h A i.

:
. i i i
L : i'

! ! I
+ .

e.oToa craarxT L ! | l i
,' ]

"
8-sicxATras

. .

- =~~4 s~~-- -A- -.. _..n. a.. __ _ . . _ . , _ . . _ _ , _ _ , , , _

n. v.
,

i

(
__ ___ ___
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TEST I C E' FI r ! CATI Ct J UAL' 'E # 34
STOPAGE LOCATICtl : 02-15

PLOT P10. 4
t10 TOR CUFFDJT L et JITC HES : CLOSE TO OPEtJ

STROFE TitiE : 103.7 SEC CtJDS PEAK It4 RUSH : 72.44 ft1 PERES
AVE. RLtJ CUPRDJT : 18.92 At1 PERES
t%X. Plti CUPPEtJT : 18.92 AMPERES
EtJD CbFFEtJT 18.92 Ar1 PERES.

._-.m___-.v..__,__...__.m.__...,__.___ m._._..., . . _ _
, ,

iV/D 2.5CCo-1 !
s i

-

!Vy C. e-7

,T/D 2.SCCel ;

; tTL -2.C48Cc2 y
'-

i o
IV/D 1.CCCoC O

- |Vy C.e-7

]T/D2.500o1 1

SWITCH N. j
^ ^ ~ i L -2.C485o2 |TSIGNATURE

Vy, ; ; .-
-

I

I

L
i

.

i
<

a
- ! |
! '

I :
_ ! ; _

'

MOTOR CURRENT .j {' |
'SIGNATURE ~, !
l- .- .-_a_ - .a-.. .a._.. ._ . a __ a. __ _ _. .a _ _ _. . _s _i _ _ _ _ ._ _.]

TL '.'x



TE?T I C E*r : FI C AT I C* 1 : 'AL'/E # 34
STOE-SE LCCATIO4 02-!!

PLOi rJ0. 5

TF1D L LOAD CELL

F F:EL%D r 10200 m
r'-F-C T OP : I!!! O u '8

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

i
e V/D 1.CCCe0 i

*

-. Vy C.e-7 |
~

.IT/D 5.OCDe-1
e

TL -4.096eu

| V/D 2.500ec y
Vy C.e-6 W

''
iT/D 5.CCCe-1 -

I
VY ;TL -4.C97e3

LOAD CELL |
;SIGNATURE { |

: -1--

'
THRUST [ - /
SIGNATURE |

j

1 |
i .L

|
'

]|
:,

_ . _ _ . . .- _. _ . a_ - -

TL Vx
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Test I.D. Valve #35

code Comments

1 The valve tripped during the initial
close-to-open stroke because the torque
switch actuated without bypass
protection when the disc was being
lifted from the seat.

1,4 The close-to-oper bypass switch required
adjustment to properly cover the
unseating of the valve.

4 The close-to-open thrust signature
indicates a minor loading condition

occurring just af ter valve unsenting.
(See Recommendation #1).

4 The thrust signatures reveal an apparent
gap of approximately .050" in the spring )
pack assembly.

Recommendations

1. Since this characteristic does not occur in the open-to-close thrust
signature, this condition does not, in our opinion, jeopardize the
operability of the valve at this time. The condition should be
monitored, however, during future MOVATS testing.
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TEST ID: VALVE #35

S(STEM
OPERATOR

SYSTD1 : t4/H TYPE : StiB

FLG4 : O SIZE : 0

TEttP AftBIEt4T
SERI AL tJO. : 144043

l+E S i. ATl103PHERIC ORDER t10. 353?72E
SFT) FEL'D t t/A

ORI EtJTAT I Of1:

CLECTRICAL
L 'ALVE

cot 4TEOL CIR VOLTS: 120 h D. t10. : 2-FCV-5-40
AC/Dr : AC TYPE : Cw.T E

OPEta C0tiTPOL : LI:1IT SIZE : 16'

CLOTE COtlTROL : TOPOUE
1 DODY ORIEtJTHTI0ti HORI20tJTAL

f tCC : Irl!TIAL POSITIOt4: f t/A
%. set 431tlG CIR. I CUPPEtiT FItWL POSITIOt1 : ti/A

|

TOROUE Ski!TCH MOTOR

OPEtt T.S. SETTitiO 2. 0/ 2. 0 VOLTS : 460 AC
CLOSE T.C. SETTit40: 2.75/2.75 RATED AttPS: 7
LititTER PLATE 5.0 SPEED : 1750

TS BALAt4CEABLE YES HORSEPOWER: 2.6

TEST EQUIPMEt4T

LOAD CELL M t4/A --

AMP PROBE N : S!tiPSON( 20) N/A

Malt 1 FRAME E :

TMD # :
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TEST ID: VALVE #35 BY: RLB DATE: 06-16-85

THPUST SIGtJATUPE ANALYSIS

TS-OC-On-02 TS-CO-01-03

STP0FE T!HE : 76.52 SEC0t4DS STP0EE T!?iE : 75.8 SECG4DS

D(PASS TittE : 0.92 SECOt 3DS BYPASS T!t1E : 5.6 SECGJDS

THRUST AT CST : 2.905 V FROTECTIOtt tWPGill : 2.54 SECG4DS

SEAT THPUST AT CST: 2.33 V LtJSEATIrlG Tit 1E : 3.06 SEcotJOS

AVE RLt1 THRUST : 0.545 V AVE rut 1 THRUST : 0.215 V

t%X RUtJ THPUST : 0.595 U t1M rut 1 THPUST : 0.265 V

IrlEPTIAL THPUST : 9 % Lt15EATitJG THRUST : 0.66 V

TOTAL THRUST : 3.185 V THRUST AT CST : t i/A

TOROUE S41. S ETT!tJG : 2.75/2.75 TOROUE Sil. SETTING: 2.0/2.0

SPP!t4G PACK CALIOPATION GIGtWTURE AtMLYSIS

F30 SPRIrlG PACK CALIBRATIOt1 SIGt1ATURE ACQUIRED

t10 TOR CURRDIT SIGtMTUPE AtMLYSIS

CS-OC-01-04 CS-CO-01-05

STROVE TittE : 76.6 SECOtJDS STROKE T! rte : 75.76 SECOtIDS

PEAK It4 RUSH : 1.37 At1 PERES PEAK lt4 RUSH : 1.36 AMPERES

AVE. rut 1 CURPDJT : 0.58 At1 PERES AVE. PUt1 CURREt1T : 0.59 AMPERES

t%X . RLt1 CURRD1T : 0.59 f+tPERES t%X . PUN CURRDIT : 0.59 AMPERES

SEATING CUPRENT : 0.63 AMPERES END CURRENT : 0.59 AMPERES

i

f

!

!
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TEST I DEtJTI F I cst I Of J : ' %L'/E #35
STOPAGE LOCATICel : 01-02

PLOT riO. 1
Tf D L StJ I T C HES : OPEtt TO CLOSE

STPOF E T!t4E : Te.52 SECOf1DS A'JE FUt1 THPUST : 0.545 V
'

tMX Pltl THRUST : 0.5?5 V
BYPASS tit 1E : 0.02 SE C CtIDS THRUST AT CST : 2.905 V

SEAT THRUST AT CST: 2.33 V
IrlERTI AL THPUST : 9 ,.

TOPOUE 504. SETT IrJG : 2.75/2.75 TOTAL THRUST 3.185 V

__ _ . _ _ _ _ _ _ -- . -----v- . i
IV/D 8.C0003 j.

. jVy D. e0 |
h 1,T/D 1.COOe. 8

4

STL -8.190e1 ! $
L & ! u

!V/D 2.50000 |
'

f
""

TD .O Del
' ;TL -8.200e1 )

Vy p . ,

THRUST !
SICNATURE

'

.ll ,'
. ,
b 4 ,

== w e e

,

i |

b
;,

L___ . _ .. _ _ . m a _ .- a -. - - --

TL '/ x

_ _ _ _ _ _ _ _ _ _ _ _ - - _ _ _ _ _ . _ _-
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TEST I DErJTI F I CATI OrJ : ' %LUE 8835.

STORAGE LOCATIOra : 01-04

PLOT tJO. 3
t10 TOR CUPREtJT & SWITCHES: OPDJ TO CLOSE

STROFE TIME : 76.6 SECOrJDS PEAK ItJRUSH : 1.37 AMPERES
.:NE . RLN CURRDJT : 0.58 AMPERES
t%X. RLtJ CURRENT : 0.58 AMPERES
SEAT!rJG CUPRDJT : 0.63 Ar1 PERES

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

V/D 8. CODE 3'
i

!

L LVy 0. eO
t

| ]T/D1.CCDel |
1 'TL -8.202e1 ' W

S 5. URE yy

'T/D 1.000e1 j
TL -8.204e1

Vy t- $

I ;

L i I
7 i

| ! !
'

L, t
|

|! ;
.

.

[
s

MOTOR CURRENT -J q |SIGNATURE ,

i

.. . . . . . -~_a... .__..4,.- _A -_a.,...- ._

TL Vx

a

__-- _ __._ - - - __ - - - --
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Test I.D. Valve #36

Code Comments

2 After review of the thrust signatures,
it was determined that there is a
mechanical problem in the operator. At
this time we are unable to pinpoint the
specific problem or the magnitude of the
problem without disassembling the motor
operator. Signatures indicate the
following possibilities:
1) The worm gear is not moving freely

on the drive sleeve assembly.
2) The worm shaft bearing locknut may

be loose.

4 The thrust signatures revealed a
definite gap in the spring pack
assembly, the severity of which is
indeterminable at this time due to the
fact that a spring pack calibration was
not performed during this test.

Recommendations

1. During the next outage, we suggest that the operator be disassembled
to find the cause of the mechanical degradation.

I

- . _ _ . -
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TEST ID: VAVLE #36

SYSTEM OPERATOR

STSTEM tt/A TYPE : St1B

FLG1 : 0 SIZE : 0

T Et tP : e-d1BI EtlT SEPIAL tlO. : it/A

PPESS : ATP tO 5PHEP I C OPDEP tlO. f t/A

SFTr PEL'D t4 ' A OPI ErlTAT I Oti: '.'E F T I CAL

ELECTPICAL UALUE

C OllTROL CI P t'OLTS: 125 ID. IlO. : 2E41-F0ll

M ['C . ?!/A T(PE : Cw;TE

Or Eta CCtlTPOL : Lit 1!T S!!E : 10

lit 11T BODY OPI EllTATI Oil HOP I Z Ot4T-LCl03E CCt4TPOL *

ti.. C : il/A It1ITI AL POSITICti: it/ A

Si l . SEllittlG CIP. : 'JOLTAGE FIllAL POSITIOri : t1/A

TOPOUE SWITCH t10TOF

OPEtt T.S. SETT!tlG : 3.5/3.5 ' JOLT S : 240 DC

CLOSE T.S. SETTIllG: 3.5/3.5 PATED At1PS: 12

LIttITEP PLATE : 5 SPEED : 1900

TS EALAtlCEsBLE : YES HORSEPOWER: 2.9

TESr EOUIPt1EtlT

LOAD CELL M 50 K--f t/A

AttP PROBE N : FLUKE (tJ/A) f4/A

MAlf4FPAt1E d it/s

Tt1D N : f4/A
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TEST ID: VALVE #36 BY: RLB DATE: 06-17-85

THPUST SICARTURE AIMLYSIS

TS-OC-01-02 TS-CO-01-01
STROFE Tirit : 2?.? SEC0tlDS STROVE T! rte : 29.91 SECOtIDS
B's PASS T!!1E : O SECCtJD5 DYPASS TitiE : f 4 'A
THPU5T AT CST 3.045 V PROTECT!0ftfMRGIll : il/A.

SEAT THRUST AT CST: 2.56 V UtiSEATIt4G T!!iE : 1.76 C ECCtIDS
A'/E RLtl THRUST : 1.37 V AVE rut 1 THRUST 0.17 V.

t%x Full THRUST t 1.385 V iM< plt 1 THRUST : 0.175 0
It!EPTI AL THRUST : 2 Ltl5 EAT!flG THRUST : 2.36 V.

TOTol THFUST : 4.05 o THPUST aT CST : il/A

TOPr'UE Stl. SETTitlG 3.5/3.5 TOPOUE 561. SETTIt4G 3.5/3.5

SPRiflG PACK CALIEPAT10t1 SICdMTURE AtWLYSIS

I40 SPR!!!G PACK CALIBRAT10t1 SICdbTURE ACQUIRED

T10 TOR CURREtiT SIGIMTURE AIMLYSIS

CS-OC-01-04 CS-CO-01-03
STROME Tit 1E : 30.06 SECCtJDS STROKE T!riE : 27.91 S ECCtJDS
PEAK IflRUSH : 14.5 AMPERES PEAK IllRUSH : 14.94 At1 PERES
(WE. RLt4 CURPEt4T : 3.54 AriPERES AVE. RLt1 CURRENT : 3.64 (41 PERES

t%X. RLtl CURREtlT : 3.64 (41 PERES t%X. RlPJ CURRErlT : 3.72 AtiPEPES
SEATIt4G CURREt1T : 15.5 (+1 PERES Et4D CURREt4T : 3.52 At1 PERES
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TEST I C'Et JTI F I CAT I Ct J : I %L'JE #36
STO N C,E LOCAT:C?l : 01-02

.

PLOT f10. 1
TMD L Sti! TC HES : CPEt1 TO CLOSE

STPOFE tit 1E . 29.o SECOf4DS AVE RUr4 THPUST : 1.37 V
t1AX rut 1 THRUST : 1.385 V

BYPASS T!?tE O SECOf JDS THRUST AT CST : 3.945 V.

SEAT THRUST AT CST: 2.56 V
IrJERTI AL THRUST : 2 %

TOROUE Ela IE'T ! t JG r 3.5 ?.5 TOTAL THCUST : 4.05 V

. . . . .7._. 7- , _ . _ . __.7 _ . . . . , . . _ _ . . - . . . _ . _ . . - . ,
_ . . - . -

IV/O 5.CDCe-1
,

ivy D.e-7,

P 1 |
T/D 5.000a3 ;

iTL ~4.246e1 y
,

-
,*

j /D 2.SCCe0 ;
N

7*
SWITCH

'
SIGNATURE ;Vy C. e-6

- 1 1T/D 5.CCCoD
i.

.

?

.'TL ~4.245e1
a

.

I

Vy h |,

1

I:

L '

] |THRUST e
.,

SIGNATURE 1 i

.- -- -- . . b
,.

L i -4
!5

t. ._. ,,

1 s

E 4. . .. .d.. _.4 J- ~ J. . . .J - ..4. . .M==. .-- -M

TL Vx

-- _ _ _ _ _ -



TEST I DENTI F I CATI Of 4 : UALUE 8836
STCPAGE LOCATIOrJ : 01-01

PLOT NC. 2
TT C L INITCHES: CLOSE TO OPEtJ

STPCVE tit 1E a 27 01 SECONDS AVE rut 1 THPUST : 0.17 V
MAX Pt.tJ THPUST : 0.175 V

Eh PA55 TIf fE ti m UtJ5EATItJG THPUST - 2.36 U
LtJ5EATItJG T!!!E 1.?d EEC OriDS THRUST AT CST . N/A.

PPOTECTICf1 r%PGIt4 TVA TOROUE SW. EETT!rJG: 3.5/3.5

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

IV/D 5.000c-1 ||
Vy D.e-7 |

-T/D 5.CCDe0 i,

:TL -4.245e1 $L w.

!V/D 2.50Ce0SWITCH ,

SIGNATURE ivy D. e-6

I 1 iT/D 5.DCCc0 ;
i

4;p
'

iTL -4.24Sel ie ,

Vy p . , H
j. .

8
|.

h !
'

I -
lI

I f

THRUST . .J
_

iL i i

I'
.

|SIGNATURE i

| \ e

u . u

i l 1

.

- ,!i

.. .J., ..J .4 4 " J, , J -. . .

TL Vx
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TEi" IDENTIF!C-TION: '.%L'/E > 3 6
STCPAGE LOC-TIG4 01-03*

PLOT rJC. 4
t10 TOR CURREfJ.' L SW!TCHES: CLOSE TO OPEN

STROKE TIME : 29.91 SECONDS PEAK INRUSH : 14.94 AMPERES
AVE. RUN CURPEtJT : 3.64 AMPERES
MAX. RUN CURRENT : 3.72 AMPERES
END CUPPENT : 3.52 AMFERES

r-----r--- -- _r______ _r.... _ r - -- - - - - 3

|V/D 1.000e0 iy

;Vy O.e-7 I

L. 1
T/D 5.00000 ;

& iTL -4.245e1 . w
5b T. '

!
: i

,

L 1 i
I'

:

'

Vy L l ;

I - !'
:,

1 -

i
'CURRENT

SIGNATURE g -

~~ ~ ~j,

I s
.

i [ !

i.

L. .a. . _. .u- .a. a '- -' ''- - '
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As a part of the NRC Nuclear Plant Aging Research rPAR) program, a field test program
was carried out to evaluate a technique of valve < uature analysis to detect and dif-

|
ferentiate abnormalities, including time-depender dt 'radation (aging) and incorrect

adjustments in motor-operated valves. The techn que scribed in this report is the

Motor-Operated Valve Analysis and Test System ( JVATS) ich is commercially available l
lfrom MOVATS, Inc. In-situ signature traces we . obtained n 36 motor-operated valves

at 4 nuclear plant sites. Described in this 1 tter report re the test equipment '

package, the method of obtaining the signatur , and the det minations made as a

result of analyzing these signatures. Based n evaluations o the signature analysis
technique, and on the results obtained from ic field test prog am, the capabilities

and limitations of MOVATS are discussed.
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