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EVALUATION OF THE MOTOR-OPERATED VALVE ANALYSIS AND TEST
SYSTEM (MOVATS) TO DETECT DEGRADATION, INCORRECT
ADJUSTMENTS, AND OTHER ABNORMALITIES
IN MOTOR-OPERATED VALVES

J+ Le Crowley D. M. Eissenberg
ABSTRACT

As a part of the Nuclear Regulatory Commissf{on Nuclear
Plant Aging Research Program, a field test program was carried
out to evaluate a technique of valve signature analysis to
detect and differentiate 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 aud 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.

l« [INTRODUCTION

The Office of Nuclear Regulatory Research (RES) of the Nuclear Regu-
latory Commission (NRC) has instituted a Nuclear Plant Aging Research
(NPAR) Program! to carry out research aimed at increasing the under-
standing of the causes, consequences, and methods for mitigating the
effects 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 {dentification, and evaluation of (nspection and survelilance
monitoring methods for selected components,

This report documents the results of a fleld test program carried
out as part of ORNL's activities in support of the NPAR Program. The
fleld test program involves the evaluation of a signature-analysis method
for monitoring the health of motor-eperated valves (MOVs), one of the
components under study at ORNL.



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



2. BACKGROUND

ORNL has been investigating the aging of MOVs in nuclear power
plants as part of the NRC/RES NPAR Program. A Phase [ study’ has been
completed recently that characterized time-dependent degradation and
failure modes and causes expected in MOVs in nuclear plant service based
on analyses of designs, maintenance practices, and operating experiences.
The study also identified potential parameters for detecting, differenti-
ating, and trending the degradation expected to occur over the operating
life of the MOVs. 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 Office of Nuclear Reactor
Regulation® 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
Iimited 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 inteat 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 11
study of MOVs as an element of the NRC/RES NPAR (Fig. B.7 in Ref. 1), a
comprehensive report will be i{ssued on the operational readiness of MOVs,

2] Ub]oczlve

The objectives of this test program were to

l+ evaluate the capability of MOVATS to provide useful diagnostic infor-
mation for determining the operational readiness of MOVs beyond that
currently provided by the ASME Code Sect. XI methods and

2. Aidentify and characterize the types of abnormalities found In some
selected MOVs installed in nuclear plants utilizing the MOVATS 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 MOVs installed
in UsS. nuclear power plants,

2.2 ASME Code Sect. X1 Division | Requirements

Technical Specifications for both pressurized-water reactors (PWR)
and bolling-water reactors (BWR) require that survelllance testing of
safety~related MOVs be carried out In accordance with the provisions of
Article IWV=3000 of Sect. X1, Diviston |, of the ASME Kofler and Presaure
Veasel Code."




Under Article IWV-3000, category A and B valves* in nuclear plant
service are required to be tested after installation but prior to service;
after replacement, repair, or maintenance that could affect performance;
and 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:

l« exercising full stroke or part stroke to verify valve disk movement;
when movement is not verified, corrective action is initfated fimmedi-
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 fs
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 immedfately.

Other details of the test, exceptions to the procedures, and correc-
tive actions are described in Article IWV-3000 of Ref. 4.

2.3 Valve Operability vs Operational Readiness

A componant 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. Perlodic repetition of the operabllity test demonstrates
continuing operability.

Operational readiness can be defined as the ablility of a component,
as installed and maintained, to operate properly under all anticipated
operating conditions when called upon at any time Iin 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 from opera-
bility tests., A MOV that periodically passes the IWV-3000 tests has a
reasonable probablility of being operable in the future under conditions
similar to the test conditions. However, components can degrade with
time and eventually fail under some operating conditions Lf not main~
tained properly. Operability tests as delineated in ASME Code Sect. XI
cannot predict future fallures.,

Operational readiness can be more directly predicted If the degra-
dations or other abnormalities that lead to fallures can be perfodically

*These include all valves that are nelther self-actuating (l.e,,
check valves) nor limited to only one actuation (l.e., rupture disks).



or continuously monitored and trended so that incipient defects can be
identified and interpreted and corrective action can be taken prior to
fallure. 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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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 lift the valve obturator
out of its seat. Once the worm gear lugs are engaged, the drive sleeve
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
a clearance so that it must move a fixed distance before the obturator
ftself 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
distaunce 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, 1is
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 switeh is wired to
stop the motor in the closed position (l.e., torque seated valve), while
the limit switch is wired to stop the motor in the open position (f.e.,
limit open valve). The limit switch also provides an interval of bypass
around the torque switch during the hammerblow to prevent an {nterruption
of motor power Lf there is enough spring-pack deflectton 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
locations.

3.2 Stem~Thrust Stlnaturo

The basis for the MOVATS system is the proportionality between the
thrust being delivered to the valve stem and the axial movement of the
worm to compress the spring pack. Thus, {f the i(nstantaneous axial
motion of the worm throughout a valve cycle was accurately monitored, a
stem-thrust signature would result, Abnormalities that affect stem
thrust, such as valve and/or operator binding, poor lubrication, gear
wear, and stem damage, potentially could be recognized by examination of
the worm motlon signature. To obtain a reading of worm axial motion, a
Linear variable differential transformer (s used in a device developed by
MOVATS called the thrust measuring device (TMD). To install the T™D on

*The numbers in parentheses refer to the key fn Fig. 3.1,



the motor operator, the spring-pack dust cover is removed and the ™D
mounted so that {ts plunger maintains contact with the spring-pack preload
nut. With the ™D installed and its output conditioned and connected to

a recording system, axial movement of the worm is converted into a voltage
output of the T™D. 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
TD 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 movemert 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 MOVATS, Inc., is installed in place

L LT ML L aBA0 1D

SUPPORT R

PIPE SUPPOR T
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Fige 3.2, Stem-thrust calibration fixture,
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of the upper-bearing thrust cover. A load cell {s mounted {n the path of
the rising valve stem. With the TMD also installed, the valve is opened
electrically. As the rising valve stem contacts the load cell, the stem
load rises sharply, producing a corresponding worm motion. When the
values of worm motion are plotted against the load cell readings, the
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 T™D output.

3.3 3witch Signatures

By means of a specially designed multicoll transformer device, a
single signature is generated that gives the exact times durlng the valve
cycle that the torque and limit switches actuate. By superimposing this
signature on the thrust signature, the exact points and loading condi-
tions at which the varlous switches actuate are determined within the
valve cycle.

To install the switch-sensing clircuit, MOVATS signal leads are
attached in series with the control circult. An alternate technique {s
avallable for monitoring the control-switch positions without lifting any
control circult leads. However, this technique precludes ohservation of
the torque-switch actuation during part of the cycle.

34 Motor=Current Signature

In measuring this parameter, a clamp-on ammeter with analog output
is attached to the motor power lead elther at the valve or the motor=-
control center. Changes In motor current provide a signature of degrading
mechanical or electrical conditlons similar to that provided by spring=
pack deflection.

3¢5 Signature Analysis

Figures 3.3 and )4 are schematic representations of hypothetical
spring=pack deflections, switch actuations, and motor currents for close~
to=open and open~to=close cycles of a normal MOV, Tahle J.1 provides a
key to the signatures in Figs: 3.3 and 3.4,
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See Table 3.1 for explanation,
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See Table 3.1 for explanation,
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Interpretation of ulan signatures

in Figs. 3.3 and 3.4

e i

tion condition.

3« Hammerblow

4« Running load

tacts the valve seat,

l. Spring-pack relaxation

Thrust signature (measured as spring-pack deflection)

The beginning worm position results from the stem thrust remalning
from the previous valve operation.
the spring pack relaxes, and the worm returns to its zero deflec~

As soon as the motor starts,

Because the spring pack (s assisting the motor at

2. Zero worm deflection

bs Torque-switch-trip (T8T7)

this time, this period is short.

5¢ Valve seating (open~to-close cycle only (Fig. 3.4))

During this time interval the spring pack is in its zero deflection
position. The worm gear must make one~half of a rev.lution before
contacting the drive sleeve lugs.
ating to operating speed.

Meanwhile, the motor is acceler~

This thrust transient can occur when the valve stem starts moving
and also when the valve stem initiates movement of the ohturator
(in the case of some gate valves).
may be much greater in the closed position, the thrusts at hammer-

blow are usually greater in the close-to-open cycle.
example, the hammerblow is large enough to trip the torque switeh

momentarily (see No, 10).

Because the load on the stem

In this

This is the thrust required to overcome packing and gear friction,
In this example, running load Is greater than zero because spring=~
pack preload was less than running load.
Is true, and the T™D output does not reflect running load; in other
words, it shows decreasing thrust,

In many cases the reverse

At this time in the open~to~close cycle, the valve abturator cons
Motion of the worm changes from all rota-
tional to partly rotational and partly axial, resulting in the
slowing down of the stem as the spring pack s compressed.,

The torque switch opens at its setpoint, shutting off power to the
motor [open~to~close cycle (Fig. 1.4)).
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Table 3.1 (continued)

7. Total thrust

The total thrust (s the maximum thrust produced by the valve opera-
tor at a gilven setting of the torque switch, This may include
inertia overshoot of the thrust above the torque-switch setpoint,

8. Available thrust

The available thrust is that portion of the total thrust useful for

seating the valve. It consists of the difference 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 represent ed
by the width of the bar. In these examples, it (s assumed that valve

operation is stopped by the torque switch on closiog (Fig. 3.4) and by
the Llimit switch on opening (Fig. 3.1).

9. Both the bypass switch and the torque switch are closed., The by~
pass around the torque switch negates the momentary torque-switch

trip to accommodate the thrust from a hammerblow without tripping
the motor,

10« The torque switch opens momentarily as a result of the hammerblow.
The motor continues to run because the bypass (limit) switeh 1s
¢loned.

L1 The bypass switch opens just after the hammerblow, while the torque
switch remalns closed. Any subsequent loads in excess of the
torque-switeh setting will open the torque switeh and shut down the
sator,

12¢ The limit switch opens and shuts down the motor,
tor-c nt tu

13 The starting curreat for an Induction motor (s typleally six to ten
times running current.

e The hammerblow, Lf sufficlently large as 1t (o in the close-to=open
example, may cause a4 momentary but measurable current (ncreawe, as
shown In Flg. )0,

TAdapted from MOVATS, Inc., taformation brochure.



14

4. DEGRADATION, INCORRECT ADJUSTMENTS, AND OTHER
ABNORMALITIES IDENTIFIABLE BY MOVATS

Abnormalities in motor-operated valves identified and differentiated
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) fncurrect adjustments or other abnormalities that either cause degra-
dation of valve parts and, thus, ultimately MOV failure or that can di-
rectly cause MOV fallure under some anticipated operating conditions. In
fdentifying and characterizing abnormalities based on the MOVATS method,
no distinction was made between the two types of abnormalities, although
from the standpoint of the NPAR Program, the former are of greater
interest.

4.1 Bent Stem

A bent stem s a degradation that can be recognized by a gradual
increase and/or decrease {n the running load in both the close and open
directions that may also be reflected in the motor-current signature.

This degradation, {f {t becomes progressively worse, can result In
fallure of the valve to complete its stroke because of premature torque~
switeh trip.

442 Gear Wear

Gear wear Is a degradation that can be ldentifled in both the thrust
and motor=current signatures in the form of cyclic loading. When this
degradation is noted, the frequency of the cycling can fdentify the worn
gear,

Gear wear, If it progresses, can ultimately lead to fallure of the
valve to operate (f gear teeth hreak or wear to the polnt where torque
cannot be transferred between gears.

4+3 Motor Plnfon Binding

Binding of the motor-pinion gear can be recognized by an erratic
motor=current signature that does not have a comparable thrust aignature,
indicating *hat the degradation s occurring upstream of the worm, Bind=-
ing, 1f it gets worse, can result (n fallure of the MW to aperate heo~
caune of motor burnout or actuation of the thermal overload switeh,

heh Stem !z‘f

Sitem wear can be recognized by a nonuntform thrust signature, Typl-
eally, stem wear han not heen noted In the motor-current signature.

|
\.L- P R RN, e — ——— o N R — R — EE—— R R U S V=S
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Conclusive verification that stem wear is present elther 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 CGrease ﬂardcnir_gl

Grease hardening can result from extended exposure of the grease to
elevated temperature or radiation environments. The effect of grease
hardening depends on where it occurs in the operator. Hardened grease in
the reglon between the motor and the worm gear can be detected by an in-
creased motor current with no comparable change (n 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 from the excess torque per-
mitted by the abnormally high spring constant,

46 Motor Degradation

Motor bearing wear and changes in the electrical resistance charac~
teristics of efther the conductors or insulation can be detected as in-
creased motor current without a comparable increase in stem thrust indi~
cation, It may be difficult to differentiate this degradation from the
motor pinfon gear wear. Motor degradation, (f it worsens with time, can
lead to fallure of the valve to operate because of motor fallure or actua~
tion of the motor thermal overload switch.

he7 Excessive Inertia

Excesnlve lonertlia can occur when the total thrust exceeds vendor
specifications for maximum thrust, even though the torque-switch setting
is correct., Excessive (nertia arises because of the continuing inertial
movement of the obturator Into the seat after torque~switch trip and Is
more commonly seen when the valve is being tested at amblent conditions,
The excessive Inertia (s measured as the Inertia overshoot, which (s the
percentage by which the total thrust exceeds the thrust at torque-switch
trip.

Excensive lnertia, (f allowed to continue, can lead to progressive
degradation of valve parts, which In turn can cause valve fallures. deg-
radations that can result from excessive lnertia Include bent stem and
deformed or broken valve seat,
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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 invo'ves 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 {s indicative of binding either in the seating acea
or the stem disk assembly.

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

4410 Valve Backseating

Valves that are limit-opened and are incorrectly adjusted may con-
tact the backseat either before or after 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 backseat contact, Compari-
son with the limit-switch signature can determine whether improper limit-
switch setting or inertia overshoot caused the backseating.

The effect of frequent backseating during normal valve operation can
be mechanical damage to the obturator or stem, leading to fallure of the
valve to operate. Another potential degradation resulting from frequent
backseating during normal operation is damage to the ohturator or seat
such that stem leakage cannot be temporarily reduced during plant opera-
tion by use of occasional backseating.

4.11 Incorrect Torque~Switeh Calibration

The thrust delivered to the valve stem at a given torque=-switch
setting may not correspond to that given in the manufacturer's specifi-
cations, This can be determined by direct comparison of stem thrust (as
calibrated using a load cell) and torque-switeh setpoint,

Premature torque-switch actuation resulting from an Incorrect cali-
bration can result in fatlure of the valve to complete lts stroke, An
abnormally high stem thrust caused by an Incorrect calibration can lead
to valve obturator or seat damage, mechanical degradation of other oper-
ator or valve parts, thermal overload actuation, or motor burnout, re-
sulting ultimately in fatlure of the valve to operate,
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4.12 Uudalanced Torque Switch

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

Spring-pack gap can lead to premature torque-switch actuation (i.e.,
actuation at too low a value of stem thrust over that expected from the
torque~-switch setting, which can result in a valve that falls to close
completely).

4414 Excessive Pnckln‘ Tg‘gtnc-c

Excessive valve packing tightness appears as a cyclic variation in
the running load and also may appear in the motor-current signature. [t
may be difficult to differentiate this abnormality from mechanical gear
wear without dlagnostic testing, such as loosening or replacing packing.

Excessive packing tightness can, under some anticipated operating
conditions, lead to premature torque-switch actuation, resulting in fatl-
ure of the valve to open or close completely.

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 {mproperly set hypass
switch, which terminates the bypass too early in the stroke, can be de-
tected by comparing the measured bypass actuation time with the hammer-
blow time as measured from either the motor=current or stem-thrust signa-
tures. Note that the hammerblow magnitude may be much smaller during
(amblent) tests than under anticipated operating conditions. However,
the hammerblow time will be independent of operating conditions.

An improperly set bypass time can lead to fallure of the valve to
open under some operating conditions.
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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
move axially, the movement will require minimal thrust.

1f 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: I12-in. gate
Operator Type: SMB~I|
Safety Related: No
Plant Type: PWR

History. No significant prior mechanical or electrical problems
exist th 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 conditlion 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 switc was out of balance by a factor of 3 to 1. This
condition immediately .egates 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 i{s a duplicate of Valve

No. |+ Analysis of the thrus: and switch signatures showed that the
close~to~open bypass switch was opening prior to the valve unseating.
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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
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. 1 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-ft 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 unusua’ mechanical or electri-
cal problems in the past.
Signature-analysis findings. A significant cyclic loading condition

that is indicative of abnormality either in the worm gear »r drive sleeve
alignment or of an excessive packing load was found.

Valve No. 5
Valve Type: 6-in. gate
Operator Type: SMB-00
Safety Related: Yes
Plant Type: PWR
History. This is a steam bleed throttling valve. The only problem

noted in the past with this valve has been failure to provide leak-tight
shutoff. Historically, steam cutting of the seat has been noted.
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Signature-analysis findings. Thrust signatures showed thatr 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
seat in these casrs, steam cutting of the valve seat area could occur.

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. § 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.

Valve 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.

Ezggature analysis findings. The as-found torque-switch settings
caused the operator to develop thrust in excess of the Limitorque~desig-
nated maximum in both directions. This condition poses the possibility
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 l. 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

Valve Type: 6-in. gate
Operator Type: SMB-00
Safety Related: Yes
Plant Type: PWR

History. No maintenance history is available.

ESgpnture-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
valve under a flow condition.

Valve No. 9

Valve Type: 6-in. gate
Operator Type: SMB-00
Safety Related: Yes
Plant Type: PWR

History. This operator had the tripper fingers replaced in October
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-
designated maximum in both directions. This condition presents the
possibility of damage to the operator and/or valve. The settings were
adjusted to achieve calculated thrusts at torque-switch trip.

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
valve under a flow condition.

Valve No. 10

Valve Type: 20~-in. gate
Operator Type: SB-3
Safety Related: Yes
Plant Type: PWR

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 setiings were changed
to achieve the thrust at torque-switcn trip values calculated by the
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
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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 l. This condition negates the assumption that the
same torque-switch settirgs 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 balaace, 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, negatiug 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 1982 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
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 firdings. 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 nseat 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 sufficiently 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-1l
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.




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 MOV 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
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.

: |
§
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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

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 l. 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: I1-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: l4-in. gate

Operator Type: SMB-2
Safety Related: Yes
Plant Type: PWR
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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 in
1981 and 1983 because of leaks.

Signature-analysis findings. The torque-switrh settings were
changed to allow the calculated torque-switch trip thrust values to be
achieved.

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.

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

Valve Type: 2.5-in. gate
Operator Type: SMB-00
Safety Related: Yes
Plant Type: PWR

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.

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 ~onditions.

Valve No. 27

Valve Type: 2.5-in. gate
Operator Type: SMB-00
Safety Related: Yes
Plant Type: PWR

History. This is a block valve. The disk was reworked in February
1983, a t torque switch and limit switch assemhly/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.




29

Valve No. 28

Valve Type: 2.5-in. gate
Operator Type: SMB-00
Safety Related: Yes
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: Il6-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.
§tgnature-ana1ylis 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-I
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 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 155‘. 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 findingg, 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.
§Ignature-ana1ysis findings. 1In 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.

§13nature-analysin 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 shaft 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

Abnormality Percent?
Improperly set bypass switch 75
Incorrect torque-switch 50

calibration
Urbalanced torque switch 33
Excessive spring-pack gap 17
Excessive packing tightness 8
Excessive inertia 8
Loose stem-nut locknut 8
Valve backseating 8
Steam wear 8
Grease hardening 8
Gear wear 6
Motor degradation 3
Miscellaneous abnormalities 35

2The percentages shown in this table are
based on a limited sampling of valves avail-
able for use in this test program. As a re-
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.

arranged in order of decreasing frequency. Note that some of the ob-
served abnormalities ‘nvolving 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
occurrences for those particular abnormalities was based on those valves
that were calibrated.
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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 differentiate among abnormalities
present in the MOVs. A characterization of each of the abnormalities
detectable by the MOVATS 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
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
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

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
Grease hardening Incorrect torque-switch calibration®
Motor degradation Unbalanced torque switch”

Excessive spring-pack gap”
Excessive packing tightness”
Improperly set bypass switch”

Loose stem=nut locknut?

Abnormalities that can cause valve failure under some
anticipated operating conditions.
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valves. The abnormalities included both time-dependent degradations and
incorrect adjustments. In no case was the magnitude of the abnormality
sufficiently 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 che 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 MOVs. 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 Provid{ggﬁblq‘poutlc
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 regard
are of two types:

l+« Degradation that cannot be detected or differentiated using the three
signatures obtained by MOVATS, including, for example, valve leakage,
motor overheating, loose fasteners, and cracked or corroded gears,
shafts, or other mechanical parts where the part (s 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 differential across the obtu-
rator or an elevated pressure or temperature in the valve body.
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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:

l. The MOVATS method can provide valuable diagnostic information regard-
ing the operational readiness of MOVs well beyond that obtainable
‘rom 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 affect 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 from
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 45MF
Tode 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

Ob]cctiv.

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

L

2.

3.

4e

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.

Develop and submit for approval a test procedure based on MOVATS
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.
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.

Prepare monthly status reports plus a final report giving the cesults
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

DETATLED SIGNATURE ANALYSIS REPORTS

Comment

The following motor-operated valve analyses are presented essenti-
ally as received from MOVATS, Inc. Codes | through 4 are used by MOVATS
to designate the level of importance of their findings; Code | is of the
highest importance and Code 4 the lowest. These assignments of code level
were subjective on the part of MOVATS, Inc., and have no relationship to
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 {s 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.
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2.

Test I.D. Valve #1

Cosments

The thrust signatures show that the

potential for a loosened stem nut

;Tclmu exists, (See Recommendation
)s

The torque switch was found to be out of

balance by a factor of 2,9% to 1,0,
(See Recommendation #2),

Recommendat tons

We recommend that the following actions be taken to visually determine

Lf
a.
b,

€.

the locknut is in fact loosened:
Operate the valve to a mid-position by opening the valve,
Remove the stem guard pipe if one exists,

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

Please note also that {f the locknut is found to be loose,
read justment to the correct position will result in the limit,
bypass, and light indication switches being improperly positioned.

An open torque switch setting of 1.0 resulted in the actuator
developing approximately 4300 pounds of thrust, while a close torque
switch setting of 1.0 resulted in approximately 12,700 pounds of
thrust, This data should be considered should it become necessary to
change torque switch settings in the future without the use of the

MOVATS Series 2000 System.




SYSTEM
SYSTEM 1 Na TYPE
FLOM 10 S12€ i

TEMP T AMBIENT SERTAL NO, : (0087
FRESS 1 ATHOSPHER] C QRDER ME. ¢ 23&6%¥ia

SFTY BFL D HoA ORTEMNTATION  RORTJOMTAL

ELECTRICAL e VE

COMTROL CIF VOLTS;: 120 10, MO, ¢ IFDA- 74
Al o0 t ol TYPE 1 GATE

OFEN CONTROL LT . S12€ R &

CLOSE COMTROL t TORUUE BODY ORTEMTATION: WOR[ZONTAL
o i NA IMITIAL FOSITION: N

Sk, SENSING CIF, : VOLTAGE Fitel FOSITION : A

TORQUE SMITLCH HOTOR

OPEM T.8, SETTING : 3.0-2.,0 UOLT 5 + 97% At
CLOSE 7.8, SETTING: 1.7%71,7% RATE! AMPS: &.39
LIMITER PLATE 1 NOMNE SPEEL ¢ 1720

TE BALANCEABLE ! YES HORSE* OMER: 12 FT #
TEST EQUIPHMENT

LOAD CELL ® @ %0 K--N/A

AP PROBE ® ; SIMPSONCZ0Y  NO&
MATHFRAME ® @ s

™D W t MR
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TEST 10: VALVE w1 BY: RLBJ DATE: 06~17-8%

THRUST SIGMATURE AMNALYSIE

TS-0C-01-01 TE-CO-01-02

STROKE TIME 1 82,78 SECONDS ATROKE TIME P =74 SECONDS

EvPaTI TINE P 0,98 FECOMDE BYERSE TIME po3. % SECOMDS

THRUST AT CST 18374 . PROVECTION MARGIN ¢ 1.7 SECONDS

SEAT THRUST wT CST: 12744 UHEEATING TIME i 178 SECONDS

WUE RUL THRUST £ 2%3L » WOE BUN THRUGT v 2293 #
.' At BUM THBUET  p 3432 W M RUN THRUST ¢ 2994 » |
: IHNERT 1l THRUST y 38 % HSEATING THRUST 3 Slal #

TOTAL THRUST t L2427 W THRUST T Car 1 Ha I

TORQUE SW. SETTING: 1,7%/1.7% TORQUE SW. GETTING: 3.0.%.0

SPRING PaCk Cod TBRATION S1GMNATURE Al icls

TLLel -l bl KE-FRCTOR: 13744 WY PRELOWD s © RUNNING

MOTOR CURRENT SIGNATURE sbalysle

€S-0C-04-03 £s-Co-01-04
STROKE TIME : 57,94  SECONDS STROKE TIME 1 874 SECONDS
FERK  TNRUSH 1 20.72 AMPERES PEAK  [HRUSH i 20,09 WNMPERES
AVE. RUN CURRENT ¢ .41 AMPERES AVE. RUM CURRENT ¢ 9,39 MMWPERES
Max, RUN CURRENT ¢ S.41 AMPERES MAx, RUN CURRENT : $.3% AMPERES

SEATING CURPENT t 8,31 MPERES EMND CURRENT t 921 APERES
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TEST IDENTIFICATION: “WALVE W8
ITORSCE LOraTion ¢ 01-03

FLOT NO. 3

MOTOR CUPRENT & SWITCHES: OPEN TO CLOSE
: S7.94 SECONDS

STROKE TIME PEAK INRUSH
WAUE, RN CURRENT
Max . FUN CURRENT

SEATING CURPENT

20,72 AMPERES
$.41 AMPERES
$.41 AMPERES
4.21 AMPERES

B EE g

SWITCH
SIGRATURE

=
-

Sl Ty i

— -

i |

MOTOR
CURRENT
SICNATURE

———— ———

TL

v/0 2.500e~1
Vy DO.e-7

T/0 1.000e!
TL -8. 388e1

v/0 S.000e-1
vy C.a-7

4

sy

1/0 1. 000e!
TL -B. 400e!

|
| ]
1

r
v
. s

S S VA=

B S e R TR R
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unseated

Ry

Test 1.D. Valve #2

Comments
adjustment to properly cover the
unseating of the valve,

Recommendat ion
The bypass switch should be set to actuste after the valve has
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TEST 10: VALVE #2 \
SYSTEM OPERATOR
SYSIEM 1 NA TYPE : SMB
FLOM s+ 0 SIZE 3-3
TEMP 1 AMBIENT SERIAL MO. 3 103130
PRESS t ATMOSPHERIC ORDER NO. : 338410m
SFTY REL D3z N-A ORTENTATION: VERTICAL
ELECTRICAL sl E
COmRrROL. CIR WOLTS: 120 0. NO. 1 1OFKWi=7T¢&
Al T P TVPE 1 BATE
QFEN CONTROL § LIMIT SIZE y 12
CLOCE CONTROL : TORQUE BODY ORIENTATION: HORIZOMTAL
MCC t NA INITIAL POSITION: N/A
Shi. SEMSING ClR., : CURRENMT FIalL POSITION 1 N/A
TORQUE SMITCH MOTOR
OFEN T.5. SETTING : 3.573.5 VOLTS s 575 AC
CLISE T.S8. SETTING: 3.6-3.0 FATED AaMPS: 6.3%5
LIMITER PLATE 1 4.0 SPEED 1 1720
TS BALANCEABLE : YES HORSEPOMER: 12.0
TEST EQUIPMENT

LOAD CELL # : N/A--N/A

AMP PROBE # : SIMPSOM(Z0) N/&

MalFRAME B ¢ N/A

T™D # t N&

e e e e B L R R RRRRRRRNTNRTEERN -
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TEST 10: UALUE W2 BY: RLE DATE: 0&-17-85 |

THRUST SIGNATURE AMALYSIS

1$-0C-01-09 TS-C0-01-10 |
STROKE TIME ¢ $1.48  SECONDS STROKE TIME ¢ 81.72 SECONDS |
§1PASS TIME £ 0 SECONDS BTPASS TIME Y 0.82 SECOND:
THRUST AT CST N TERT PROTECTION MARGIN 1-1.42  SECONDS
SEAT THRUST AT CST: 3.18 o UNSEATING TIME 1 .24 SECONDS |
AVE RUN THRUST  + PRELORD AUE RUN THRUST  +  PRELOWD
Mi- BUN THRUST 1 CPRELOAD Max RUN THRUST & CPRELORD
INERTIAL THRUST & & o UMSEATING THRUST © 0.935 o
COTal THRUST £ 3,39 U THRUST AT CST A
TOPOUE SW. SETTING: 2.0/3.0 TORQUE SW. SETTING: 3.5/3.5

SPPING Péalk CALIBRATION SIGNATURE ANALYSIS

NO SPRING PACK CALIBRATIO SIGNATURE ACGUIRED

MOTOR CURRENT SIGNATURE AMALISIS

Cs-0C-01-11 C5~Co-01~12
STROKE TIME t 62.08 SECONDS STROKE TIME t 41,68 SECONDS |
PEAF INRUSH : 12,849 AMPEPES FEAK [NRUSH + 18.9% AMPERES
AVE. RUN CURRENT : & AMPERES AVE., RUM CURRENT 1 S.7 AMPERES
Max. RUN CURRENT : & aMPERES MAxX, RUN CURRENT : 5,79 AMPERES

SEATING CURREMNT : 15.06 AMPERES END CURRENT t S.63 AMPERES

p—_— . S — N— A —_
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PLOT NO. 2

STROKE TIME

BYPASS TIME
UNSEATING TIME

PROTECTION MeRGIN

TEST (DENTIFICATION: UALVE #2
STORAGE LOCATION 3 01-10

TMD & SWITCHES: CLOSE TO OPEN

: 1,72 SECONDS

: 0.82
1 2.24  SECONDS
3=1.42 SECONDS

“JE RUN THRUST : (FRELOAD
MAX PUN THRUST : ¢PRELODAD
UNSEARTING THRUST : (.935 V
THRUST AT CST : NA

TORQUE SW., SETTING: 3.5/3.5

SWITCH
SIG‘AWL

THRUST
SIGNATURE

v/0 2.S00e0
—————"‘Wm_—“w 0. a~8

v/D 2.500e-1
Vy GC.e-7

T/C 1. 000el
TL -8. 3GBe!

T1/0 1. 00061
1L -8. 400a1
-
! '
..._.._..._.._._____._.._._.ﬁ l
|
i
=2

S

TL

15

e

Y



EST IDPEMNTIFICATION: USLVE @2
STORAGE LCCATIMN : Ji-1t

PLOT NO. 3
MOTOR CURRENT & SWITCHES: OPEN TO CLOSE

STROKE TIME 7 #2.0s8 SECONDS PEAK INRUSH : 18.84 AMPERES
AJE. FUN CURRENT @ & AMPERES
M, RUM CURRENT : & AMPERES
SEATING CURRENT : 15.08 AMPERES

— e o o L R S — -_
F £Y 1 s v/D 2.500e-1
Vy O.e-7
: ]
|T/0 1.000e1
|TL -B. 39Bal
SWITCH i v/0 S. 000e~1
SIGNATURE] R vy 0.e-7
- -
? T/0 1.000e! |
TL -B. 400!
vy

I
H
|
I

MOTOR
CURRENT [ iy e e L :1
SIGNATURE] i
L 1t B _ it UL IRRE ML SULF ) SIS, SRS

> 5 & a— - e —— SE—

[4s
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We recommend that the f

54

Test 1.D. Valve #3

Comments

Thrust signatures show that the
potential for a locsened stem nut
locknut exists. (See Recommendation
).

The close-to-open bypa .s switch requires
ad justment to properly ‘over the
unseating of the disc, (See
Recommendation #2),

Thrust signatures indicate an apparent
gap of 025" in the spring pack
assembly.

Recommendations

ollowing actions be taken to visually determine

if the locknut is in fact loosened:

a, Operate the valve ¢

o a mid-position by opening the valve,

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

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

d. FPlease note also that if the locknut is found to be loose,
read justment to the correct position will result in the limit,

bypass, and light i

ndication switches being improperly positioned.

The close-to-open bypass switch should be reset to actuate after valve

unseating has occurred,



TEST 1D: VALVE 83

SFYSTEM OPERATUR
SVETEM PN TYPE i Sme
FLw 0 S12€ e 1
TEHP T AMBLENT SEFIRL ND. 1 1D081s%
PRESE t ATMOSPHERLC ORDER NO, ¢ 3325914
SFTY REL Dt N& ORIENTATION: HORIZOMTAL
ELECTRICAL UALVE
COMTROL CIR “OLTS: 120 L t VALYVE 83
AL DC P TYFE : GRTE
OFEN COMTROL T LIMIT S12E & 12"
CLOSE CONTROL 1 TORQUE BOD¢ ORIENTATION: HOR]ZONTHL
MCC : NA INITIAL POSITION: MN&
Sk, SENSING CIR. : VOLTAGE FINaL POSITION 3 HA
TORGUE SMITCOM MOTOR
OPEN T.5, SETTING : 3.0-3.0 VOLTS 1 575 A
CLOSE T.5. SETTING: 2.0/2.0 FATED AaMPS:  £,35
LIMITER PLATE 1 4.0 SPEED t 1720
TS BALANCEABLE t YES HORZEPOWER: 12
TEST EQUIPMENT
LOAD CELL ® : M/ Aa--N/A
AMF PROBE M 1 SIMPSON(20) N/A

MAINFRAME ® @ NG
™D » 1 NA
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TEST 1D: VALVE #) BY: RLBYJ DATE: 046~17-8S
THRUST CIGMNATURE ANALYSLS
T3-0C-01-05 T5-C0-01-08

STRUKE TIME + 43.%0  SECONDS STROKE TIME t 43,1 SECOHDS
BVPASS TIME ¢ 0,4 SECOMDS pirass Ting t 1,38 SCCONDS
THEYST al onr v l.s8% v PROTECTION MaRGIN t-4.04  SECIDSE
SEAT THRULT Wi C5F: 1,%0% o UHSEmT TG TEME : 8,44 SELOMDS
WOE R THRULT TR A wOE RURL THRUST v 9,28 W

Mo RUBE THRULT 3 0,185 W Phes RUEE THEUST 1 0,38 W

IHERT [l THEUST ¢ 22 % UHSEATING THRUST ¢ 0.%2% v
TOTAL THRUST 1 .07 W THRUST AT (ST t Ha

TOROUE W, SETTING: 2,0°2.0 TORQUE M, SETTING: 3.03.0
SPRING PACH CALIBRATION SIGNATURE il Sls
HO ZPRING PACK CALIBRATION SIGHATURE ~COUTRED

MOTOR CURRENT SIGNATURE AkLYElS

C8-0C-01-08 Cs=CO0-01-07
STROKE TIME t 63.96 SECONDS STROKE TIME t $3.08 SECONDS
FEAK [HRUSH 1 21.12 AMPERES FEAK INRUSH t 18.23 AMPERES
AVE, RUN CURRENT : S.41 AMPERES AVE. RUN CURRENT 1 S.15 AMPERES
MAX ., RUN CURRENT S.41 AMPERES MAX ., RUM CURRENT : 9.17 AMPERES
SEATING CURRENT 7.9% AMPERES END CURRENT 1 S.14 AMPERES
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e Test 1.D. Valve #

!
2 Drawing OEE-145-17 Rev | shows the power "
supply for this valve as 600 volts,
Motor name plate rating is 208/4l6v,
5.1/2.55 Amps. Besed on this
information, we would expect that the
normal running cutrent should be
somewhat less than 2,55, Since the
average running current is 3.5 Amps, it
) appears that this machine is operating
with excessive mechanical degradation.
(See Recommendation #1),

i A

3 Thrust signatures indicate a distinct |
cyelic load condition occurring at a |
frequency of 37.5% RPM. (See

‘ Recommendat fon #2). |

Recommendat Lons

I, Actual line voltage and rated running currents should be verified
inmediately.

2, This degradation may be caused by a slight vertical misaligament of
the drive sieeve (perhaps incorrect upper bearing housing gaskets), or
; significant wear on approximately S0% of the worm gear's
circumference, or possibly excessive packing load, The condition does

, not, in our opinion, jeopardize the opetability of the velve at this
L time,




SYSTEM
SVSTEM t NS
FLW 1 0
TEMP t AMETENT

PRESS t ATHMOSPHERC
SFTY REL D1 Pow

ELECTRICAL

CONTROL CIR VOLTS: (10

(L s t Al
OFEN CONTROL W L
CLOSE CONTROL t TOROUE
HCC 1 NA

M, 5‘"&"‘ CIR,  VOLTAGE

TORGUE SMITCH

OPEN 7.8, SETTING 1 2.0-2.0
CLOSE T.8., SETTING: 3.0-3,0
LIMITER PLATE tHA
TE BALMNCERBLE 1 VES

LOAD CELL & ¢ N/A--
AP PROBE # 1 Noa
MATNFRAME 8§ MoA

™C »

TEST 1D: VALUVE wd

OPERATOR
TYPE i SMB
S12E t 00

SERlAL MO, @ 101881
ORDER MO, ¢ 340084
ORTENTATION: HORTZONTAL

UL Ve
10, Hg, r EDW- 103
TiPE 1 Mo
S12€ 5 4"

BODY ORTEMTATION:T HORLZONTAL
INITInL POSITION: NA
FirsL POSITION ¢ Na

MOTOR

VOLTE 1 208414 A
BaTED aMPS; 5.1
SPEED + 1760
HORSEPOMER : tiw

TEST EQUIPHENT
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TEST 1Dt VALVE w4 BY: RLBY DATE: 0&-17-8%

THRUST SIGHATURE abkal 518

T8-0C-01-19 T9-CO-01-12

STROKE TIME 1 22.98  SECONDS STROKE TIME ¢ 22.4% SECOMDS

BYPASE TIME b 0.9 SECONDS BYPASE TIME i 172 sECOMLA

THEUST af 8T P 2.9 v PROTECTLON MAWRGIN & 0.%1  SECONDS

SEAT THRUST AT CST: 2.41% U UNSEATING TIME ¢ 0,81 SECONDS

AE BUN THRUST 3 0,108 U WUE BUN THRUST 1 0,204 U |
Max BUN THRUST ¢ O, 148 U Max BUN THMRUST ¢ 0,234 U l
INERT [l THRUST 3 4 UNSERTING THRUST + 1,204 o

TOTAL THRUST L 2,698 U TMRUST AT CST bR t
TOROUE S, SETTING: 3.0 3.0 TORQUE W, SETTING: 2,072.0

SFRING PACK CALIBRATION SIONATURE aNaLYElS

O SPRING PACK CALIBRaTION SI0MaTURE ACOUIRED

MOTOR CURRENT SIGHATURE AL 51

€$-0C-02-01 £8-C0-01-20
STROKE TIME 1 23 SECONDS STROKE TIME 1 223,47 SECONDS |
PEAK 1HRUSH ¢ 12,08 AMPERES  PEAY INRUSH 12,7 AWMPERES

* AUE. BUN CURRENT | 3.46 AMPERES AL, RUN CURRENT | 3,68 AHPERES

| MAX, RUN CURRENT | 3.67 AMPERES MAx, RUN CURRENT © 3,48 AMPERES

4,78 AMFERES

SEATING CURRENT END CURRENT i B.64 WMPERES |
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Test 1.D, Valve #5

Comment s

This valve exhibited the same condition
as described for Valve #6 in that
release of the hand switch tn the
control room upon receipt of closed
indication would not guarantee valve
closure. The switches were reset to
ensure disc contact with the seat.

During equipment installation, s "pool”
of oll was noted in the electrical
compartment cover. The limit switch
rotors as well were coated with oil,
(See Recommendation #1),

The thrust sighatures revealed a minor
gop of approximately 010" in the spring
pack assembly.

Rocommendat Lons

1. The limit switches should be cleaned immediately and the cause for the
ol leakage determined.



SYSTEM
SYSTEM tNA
FLOW 1 0
TEMe toAMBIENT

PRESS 1 ATMOSPHERTC
SFTV REL D1 Mow

ELECTRICa

CONTROL CIR VOLTS: 110

L ¢ oA
OPEN CONTROL LMY
CLOSE CouTeoL 1 TOROUE
MCC 1N

W SENSING CIR, 1 VOLTAOE
TOROUE SHITCH

OPEN T.5. SETTING ¢ 2.292.2%
CLOBE 7.8, SETYING: 2.2% 2.2%
LIMITER PLATE T
TS BRLANCENBLE 1 K0

LOAD CELL ¥ 1 W/l

TEST 10: VALVE W8

OPERATOR
TYPE t SMB
s12e 1 00

SERIAL NO. 1 120948
ORCER NO, 1 3482994
ORTENTATION: MORT2ONTaL

sl VE
Tieg i mTE
12 1 &

BODY ORIEMTATION: MORTZONTAL
INITIAL POSITIONG N-w
FINAL POSITION 1 WA

MOTOR

VOLTS 1 208 W
RaTED 0. 8.0
SPEED ' 7%
HORSEPOMER) | .8

TEST EQUIPMENT

AP PROBE # « BIMPEONC 2000  NoA

MATHERMIE B toa

™o w




TEST 101 UALVE #8 8y RLBY DATE: 06-17-89

THRUST SIGNATURE ANALYSIS

T8-0C~01~12 T§«CO-01~11
STROKE TIME t 27,14 SECONDS STROKE TIME 1 29,04 SECONDS .
BTPRES TIME 1 0 SECONDS EvPass TIME 1Y SECOMDS
THRUST AT C8Y + 0.0% Vv PROTECTION MARGIN ¢ 0.7¢ SECONDS
SEAT THRUST AT (ST -2€-03 UNSEATING TIME 1 0.% SECONDS ’
wWE RUN THRUST t 0.0% v AU RUN THRUST t 0,028 V
P RN THIRUST t D.0% Y M R THRUAT 1 0.024 A
THERT Ll THRUSY t 0 %N UMSEATING THRUST 1 (PRELOAD
ToTal THRUST 1 0.0% W THRUST AT C8T T NR
TORGUE M, SETTING: 2.2%72.29 TORQUE S, SETTING: 2.292.29

SPRING Pl CaLiBRATION SIONATURE Al r8ls

MO SPRING PRCk CallBRATION S10MHATURE ACOUIRED

MOTOR CURRENT §1ONATURE Al 1515

e e

CH-0C-01-19 CH=CO~01~14
STROKE TIME | 29,44 SECONDS SIRORE TIME ¢ 99,2 SECONDS :
PEAN  [HRUSH P 20,7 WPERES Plak [NRUSH | 24,8 areREs i
WL, RUN CURRENT | 8,94 AMPERES WL, RUN CURRENT | 5.98  aMPERES
MY, RUN CURRENT | 9. %4  AMPERES Mk, BUN CURRENT | .90 AMPERES
SEATING CURRENT ¢ 5,98 WPERES END CURRENT | 8.9 MPEREe

L

e e e
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EST IDENTIFICAY

10n:

STORAGE LOCATION

PLOY NO, 2

-

*QTOR CURRENT &

STROKE TImE 3.2 SECONDS

SHITCHES:

L E WS
0t~-14

CLCSE YO OPEN

PEAH

~UE .
M.

eng

INRUSH
FEUN CURRENT
FUN CURRENT
CURRENT

“oae oo

(LR R RN

a1

«©
o

T —TE
- )
SEITCR pa—
SICNATURE
Yy~ i
!
-
4
» M ——
CVERRENT ——r
»L SNATURE
—
. - - - - - - -
-

Vx

A

AMPERES
AMPERE S
AMPERES
FAPERES

- e —— < et —

R ;
)
e ———— — — — -
]
4 2
4
-
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.
e — -
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Test 1.D. Valve #6

Compents

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 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 i{s important to note that
initial signatures showed that the close
to open torque switch bypass, 1S-5, was
set to trip three seconds after
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 signatures showed,
however, that the setting of LS-5 be
m,qg_m reset to open just after
hammerblow. This is critical since, as
was learned later, this valve
- . Operati ly,

t this means is that the control room
terminates valve operation as soon as the
light indications show the valve to be

/closed, The closed light indication
(L5-7) is on the same limit switch rotor
as LS-5, Therefore, with 1L5-5 set to
trip after a significant amount of stem
travel, this conversely established that
the closed light would be activated
mm the valve was actually closed,

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 1.D. Valve #6
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preclude valve leakage and possible seat
damage to this steam valve, it is
recommended that LS-5 be set to trip just
after 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.

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

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.)

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

Recommendations

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,
read justment to the correct position will result in the limit,
bypass, and light indication switches being improperly positioned.
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Test 1.D. Valve #6

2. Not only should the switches be cleaned but, likewise, the condition of
the gearbox grease and sealing gaskets inspected. 01l leakage may be
an 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.

TR MRS RS———— » . —



TEST 1D: VALVE #é

SYSTEM OPERATOR

SYSTEM t NA TYPE 1 SMB

FLOW t 0 SIZE : 00

TEMP 1 AMBIENT SERIAL NO, : 120584

PFESS 3 ATMOSHERIC ORDER NO. @ 3442994

SFTY PEL'D: N/A ORTENTATION: HORIZONTAL
ELECTRICAL UnLVE

COMTROL CIF VOLTS: 110 10, NO. 1 VALYVE a8

AC DC = TYPE : GATE

OFEN CONTROL : LIMIT SI1ZE 1 &

CLOSE CONTROL : TORQUE BODY ORIENTATION: HORIZONTAL

MCC : WA INITIAL POSITION: N/A

SW. SEMSING CIR. 1 VOLTAGE FINAL POSITION : L&
TORQUE SWITCH MOTOR

OPEM T.S, SETTING : 2.0-2.0 VOLTS 1 208 AC

CLOSE T.5, SETVING: 2.0/2.0 RATED AaMPS: 8.8

LIMITER PLATE : 4,0 SPEED t 1750

TS BALANCEAELE 3 YES HORSEFOWER: 1.6

TEST EQUIPMENT

LOAD CELL ® : N/A--NA
AMP PROBE # : SIMPSONC200) N/A
MAINFRAME # : N/A&

THMD 1 NYA




R i e e e B e e e e e e e e

B ———

A e S " T — - R T ——— - ad v -

79

TEST ID: VALVE #& BY: RLBJ DATE: 06-17-8S

THRUST SIGNATURE ANALYSIS

TS-0C-01-01 TS-C0-01-02

STROKE TIME t 35.%& SECONDS STROKE TIME t 34.18 SECONDS
BYPASS TIME 1 0.9 SECONDS BPASE TIME t 3.84 SECONDS
THRUST AT CST ¢ 1.548 W PROTECTION MARGIN :-0.4s8 SECONDS
SEAT THRUST AT CST: 1.524 U UNSEATING TIME t 4.32 SECONDS
HVE RUM THRUST ¢ 0,022 v AUE RUN THRUST : 0.038 U

Max RUN THRUST 0,02z Y MAX RUN THRUST t 0.038
INERTIAL THRUST & o1 . UNSEAT ING THRUST : 0.24 v

TOTAL THRUST : 1.888 v THRUST AT CST : NA

TORQUE SW. SETTING: 2.0/2.0 TORQUE SW. SETTING: 2.0/2.0

SPRING PACK CALIBRAYION SIGNATURE ANALYSIS

NO SPRING PACK CALIBRATION SIGNATURE ~LQUIRED

MOTOR CURRENT SIGNATURE ANALYSIS

€5-0C-01-03 Cs~-C0-01-04
STROKE TIME t 36.62 SECONDS STROKE TIME i 36.26 SECONDS
PEAK INRUSH : 24.38 AMPERES PEAK INRUSH t+ 24.92 AMPERES
AVE. RUN CURRENT : S.74 AMPERES AVE. RUN CURRENT : 6.02 AMPERES
MAX, RUN CUFRENT : S.74 AMPERES MAX., RUN CURRENT : &.02 AMPERES
SEATING CURRENT : 5.86 AMPERES END CURRENT : 5,98 AMPERES
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TEIT IGENTIFICATION: "JALUE #é |
STORAGE LOCATION 1 0(-03 j
PLOT NO. 3
MOTOR CURRENT & SWITCHES: OPEN TO CLOSE
STROKE TIME : 26.42 SECONDS PEAK INRUSH : 24.38 AMPERES
AVE. RUN CURRENT : 5.74 AMPERES
MAX. PUN CURRENT : S5.74 AMPERES
SEATING CURRENT : 8.86 AMPERES
T S o s e e - PP e STy . Syt S e OSSR it - P L e 1
g 'V/D 1.00Ca0 :
L Vy C.e-7 ;
: ‘]'r/a 1. 000e1 i
L 1TL -B. 552el {
. o + ®
i 1'—- | e
! ‘ 1
r 1 4
l i
. ! 3 i
i | ;
1 { 1
2 ; R :
MOTOR CURRENT L
SIGNATURE | -+ —
N . :
r - I
: 3
' il ol bl s el = N p— Siln s o oo rsilAP et vy -—aiinpeali i e ety il
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TEST (DENTIFICATION: JalLVE #s
STORAGE LOCwTION : 01-04
PLOT NO. &
MOTOR CURRENT & SWITCHES: CLOSE TO OPEN
STROKE TIME 1 6.26 SECONDS PEAY INRUSH : 24,92 AMPERES
AVE, RUN CURRENT : &.02 AMPERES
Max, RUN CURRENT @ 4.02 AMPERES
END CURRENMT : 5.98 AMPERES
i e s SO Ui i L= gyt e eyl e e kS i e
V70 1.000a0 i
T/D 5. C0e0
L 1TL -5, 414al i
s
T i
: | .8
2 1 ;
l i i
Vy - l - . -
| T 7
. i
SRS 1 |
MOTOR CURRENT ' ; '
SIGNATURE s ._4
1
, , e
L i
1 :
:
L - ale il - b - - b b it -

Vx
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Test 1.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
maxiium, The torque switch settings
were changed from 4.0 in the open
diretion and 4.5 in the closed
direction to 3,0 in the open direction
and .0 in the closed direction, This
was ¢one Lo attain the target thrust
value ; which are lower taan the

opera or's design maximum,

1,4 The close-to-open bypass required
ad justment to properly cover the
unseating of the valve,

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.

“ At the present torque switch setting
this valve is generating approximately
75,000 pounds of total thrust which is
within 102 of the operator's maximum
:T“M thrust. (See Recommendation
)o

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

Recowmendations
1. A torque switch liriter 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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I[.D. Valve #7

This relaxation is caused by a spring pack force on the worm. Since
the spring pack compression forces the torque switch contact open,
relaxation of the spring pack could ailow 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.




TEST TD: VALVE w2
SYSTEM
SYSTEM t N/A
FLOW : @
TEMP : AMBLENT
PRESS t ATHOSPHERIC

SFTy REL D: N-A

ELECTRICAL

COMYROL CIF VOLTS:
Ac/DC 5
OPEN COMTROL :

CLOSE CONTROL H

MCC

.

S, SENSING CIR.

TORGQUE SWITCH

OPEN T.S. SETTING :
CLOSE T.S. SETTING:
LIMITER PLATE !

TS BALANCEABLE :

125

1S

LIMIT

TORQUE

N =

¢ UOLTAGE

4,0/3.0
4,5/3.0
NAA

YES

86

OPERATOR
TYPE : SMB
SIZE t 2
SERLAL MO, 103887
ORDER MO, 1 2399s1n

ORIENTATION: VERTICAL

VALUVE

ID. NO. : COu-98
TVPE : GATE
S1ZE : 18

BODY ORIENTATION: HORIZONTAL
INITIAL POSITION: N7A

FINAL POSITION : N/A

MOTOR

VOLTS 1 940 AC
RATED AMPS: 9.5
SPEED + 1708
HORSEPOWER: N/A

TEST EQUIPMENT

LOAD CELL
AMP FROBE #
MAINFRAME #

THD

200K ~--N/A

FLUKE(200) N/&
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TEST 10: VALVE w7 BY: RL8 DATE: 04-14-85

THRUST SIGNATURE ANALYSIS

TS~0C~-01-01 Ts-C0-01-02
STROKE TIME : 36.04 SECONDS STROKE TIME ' 36.22 SECONDS
BYPASS TIME : 0 SECONDS BYPASS TIME t 3.4 SECON®S
THRUST AT CST t 64807 @ PROTECTION MARGIN : 2.52 SECONDS
SEAT THRUST AT CST: 44520 W UNSEATING TIME : 1.08 SECONDS
AVE RUN THRUST : (PRELOAD AVE RUN THRUST 1 {PRELO&D
MAX RUN THRUST : (PRELOAD Max RUN THRUST 1 (PRELOAD
INERTIAL THRUST r 21 % UNSEATING THRUST : 17912
TOTAL THRUST : 75303 THRUST AT CsST : NAA
TORQUE SW. SETTING: 4.5/3.0 TORQUE SW. SETTING: 4.0/3.0

SPRING PACK CALIBRATION SIGNATURE ANALYSIS

TL-CAL-01~-05 K-FACTOR: 17371 w/V PRELOAD: 14000

MOTOR CURRENT SIGNATURE ANALYSIS

C5-0C-01-03 CS-C0-01-04
STROKE TIME : 36.38 SECONDS STROKE TIME 1t 36.24 SECONDS
FPEAK INRUSH : 15.8 AMPERES PEAK INRUSH : 18.8 AMPERES
AVE. RUN CURRENT : 4.3% AMPERES AVE. RUN CURRENT : 4.9 AMPERES
MAX, RUN CURRENT : 4.35 AMPERES MAX. RUN CURRENT : 4.9 AMPERES

SEATING CURRENT t 7.45 AMPERES END CURRENT 1 6.5 AMPERES
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TEST IDENTIFICATION: UALVE 47
STORAGE LOCATION : 01-01

PLOT NO.
TMD & SWITCHES: OPEN TO CLOSE

STROKE TIME 1 36.04 SECONDS AVE RUN THRUST : CPRELOAD
MAX RUN THRUST 1 {PRELOAD

BYPASS TIME : 0 SECONDS THRUST AT CST : 44407 @
SEAT THRUST AT CST: 44520 #
INERTIAL THRUST 3 21 %

TORQUE SW. SETTING:4.5/3.0 TOTAL THRUST 1 75303 #

s ~ |v/0 2.500e0
Vy O.e-6
L H ]
T/0 S. 00eC
i h TL -85.682a! 3
i V/0 S.0C0e-1
SWITCH L d ] Vy OC.e-7 :
SIGNATURE B I e i i T/0 S.00eC
i T "
vy b ] : L -6.680el
— L co— L ]
THRUST - - i
SIGNATURE - :
F li
- - I
l A - — - —— p— — - A J




SWITCH
SIGNATURE

Vy

THRUST
SIGNATURE

T

PLOT NO. 2

STROKE TIME

BYPASS TIME

UNSEATING TIME

TEST ICENTIFICATION: VALVE W7
STORAGE LOCATION

1 01-02

THMD & SWITCHES: CLOSE TO OPEN

3 36.22 SECONDS

: 3.6 SECONDS
+ 1.08 SECONDS
PROTECTION MARGIN : 2.52 SECONDS

AVE RUN THRUST i+ (PRELOAD
MAX RUN THRUST 1 (PRELO=D
UNSEATING THRUST : 17912 #
THRUST AT CST 2 NA
TOROUE SW. SETTING: 4.0/3.0

r s . “a 3 : = ! " lv/D 5. 000e-1
! [ Vy O0.e-7
!’ \ T/D S. 000

| TL -5.940e!

]‘ v/D 2.500e0

i v' D..-G
}' st T+/0 5. 00e0 '

1 TL -5.842e! 3

- ! 1
I - :
! i : |
o J
L 4 |
l - S SN S i — A A il _J
L
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SWITCH
SIONATURE

Vy

TEST IDENTIFICATION: VALVE W7
STORRGE LOCATION : 01-03

PLOT NO. 3
MOTOR CURRENT & SWITCHES: OPEN TO CLOSE

STROKE TIME T 38.38 SECONDS PEAK INRUSH
AVE. RUN CURRENT
Max . RUN CURRENT
SEATING CURRENT

. e we e

000 -
GG

AMPERES
AMPERES

AMPERES

vV/D 2.500e-1
Vy 0O.a7

T/0 S. 00eD
TL ~5.942a!

vV/0 S. 000e-1
Vy GC.e-7

T70 S. 00e0

N’

I TL -S. S40e!

(BSNERS—-——




TEST IDENTIFICATION: VALVE #7
STORAGE LOCATION : 01-04

16

PLOT MO. 4
MOTOR CURRENT & SWITCHES: CLOSE TO OPEN
STROKE TIME : 36.24 SECONDS PEAK INRUSH : 18.8 AMPERES
AUE. RUN CURRENT : 6.5 AMPERES
MAX. RUN CURRENT : &.9 AMPERES
END CURRENT : 6.5 AMPERES
v/0 2.500e-1
- 4 , ﬂVy 0.e-7
: 1770 5. 00e0
L TL -S5.942e1
I v/D S. 000e-1
SWITCH - Vy O.e-7
SIGNATURE 170 5. 0060
r TL -5:940.'
Vy + I :
— - L
-
F |
oo F |
CURRENT 1
SIGNATURE “4 :

TL Vx



SIGRATURE

PLOT NO. S

TEST IDENTIFICSTION: VALVE »7
STORAGE LOCATION - : 01-0S

™MD & LOAD CELL

PRELOSD: 14000 #
K-FACTOR: 1733; &

T

e

.

——— Ey

i Rl P iaris gt o

v/0 2.500e0
Vy 0O.e 6

TL -2. 0SS0el

Ly

V70 1.000e0
Vy 0O.e-7

T/D0 2. 5000
TL -2.0545el

et e T NS S S—

bt = t—

V=

6
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Test 1.D. Valve #8

Comsents

The close-to-open bypass switch required
ad justment to properly cover the
unseating of the valve,

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,
respectivels, the designed maximum
output of an SMB-00 which is 14,000
pounds  (See Recommendation #1).

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

for 11.5 seconds. (See Recommendation
?).

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,

During equipment installation, it was
noted that the spring cartridge cap
appeared to be ked with grease. (See
Recommendat ion Ec)

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

Recommendat ions

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

P —



Test 1.D. Valve #8

thrust being developed is within 102 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,

This condition does not, in our opinion, jecpardize the operability of
the valve at this time,

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

This relaxation is caused by a spring pack force being exerted on the
worm, Since lprt:g pack compression forces the torque switch contacts
open, relaxation 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 hammering effect
within the operator.
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TEST 1D: VALVE w8

SYSTEM OPERATOR

SYSTEM 1 NJA TYPE : SMB

FLOW : 0 S1ZE 1 00

TEMP 1 AM3LENT SERIAL NO. & 139892

PRESS :+ ATMOSPHERIC ORDER MO, 1 35Sev58

SFTY REL'D:t N/A ORTENTATION: VERTICAL
ELECTRICAL MALVE

COMTROL CIR VOLTS: 120 10, NO. 1 FUV-924

AC/DC + AC TYPE 1 GATE

OPEN CONTROL ¢ LIMIT SI2E 1 8

CLOSE CONTROL :+ TORQUE 800Y ORIENTATION: HORIZONTAL

MCC t NA INITIAL POSITION: N/A

SW. SENSING CIR. : UOLTAGE FINAL POSITION : N/A
TORQUE SWITCH MOTOR

OPEN T.S. SETTING : 2.0/1.8 VOLTS 1 480 Ac

CLOSE T.8. SETTING: 2.0-1.8 RATED AaMPS: 3.8

LIMITER PLATE 1 N/A SPEED t 1700

TS BALANCEABLE t YES HORSEPOWER: /s

TEST EGUIPHMENT

LOAD CELL # : SOK--N/A
AMP PROBE # : FLUKEN/A N/A

MAINFRAME # : N/A
T™D # 1 N/A

R R R R R R R R R R R R R R R R R R R



TEST 10: VALVE w8 BY: RLB DATE: 0&8-14-85

THRUST SIGNATURE ANALYSIS

SPRING Palk CALIBRATION SIGNATURE ANALYSIS

TS-0C-01-17 TS-Co~01~18

STROKE TIME ¢ 27,29 SECONDS STROKE TIME t 27.13 SECONDS

BYPASS TIME 3 0.%3 SECONDS BYPASS TIME ¢ 4,27 SECONDS

THRUST AT CST : 13205 » PROTECTION MARGIN : 2.84 SECONDS

SEAT THRUST AT CS1: 12782 W UNSEATING TIME ¢ 1.43 SECONDS

HUE RUN THRUST t 659 W AVE RUN THRUST 173 0.

Max R THRUST 1 2063 M MAX RUN THRUST t 0 W |

INERTIAL THRUST LI UNSEATING THRUST 1 2457 ‘

TOTAL THRUST 1 14734 W THRUST AT CST 1 NA ‘

TORGUE SW, SETTING: 2.0/1.8 TORQUE SW, SETTING: 2.0/1.8 |
|
|

TL-CAL-01-16 K=-FACTOR: s950 aV PRELOAD: { RUNNING LUOAD

MOTOR CURRENT SIGNATURE ANALYSIS

CS-0C-01~1% €s-Co0-01-20
STROKE TIME : 27,26 SECONDS STROKE TIME t 27.13 SECONDS
PEAK INRUSH t $.1 AMPERES PEAK INRUSH t 9.83 AMPERES
AVE., RUN CURRENT : 2.08 AMPERES AVE. RUN CURRENT : 2.15 AMPERES
MAX, RUN CURRENT : 2.32 AMPERES MAX, RUN CURRENT 1 2.27 AMPERES

SEATING CURRENT : 3.93 AMPERES END CURRENT t 2.27 AMPERES

.~

e R — e R T -
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TEST IDENTIFICATION: UALUE #8
STORAGE LOCATION ' 0119

PLOT NO. 3
MOTOR CURRENT & SWITCHES: OPEN TO CLOSE
STROKE TIME : 27.26 SECONDS PEAK INRUSH : 9.1 AMPERES
AJE. RUN CURRENT : 2.08 AMPERES
MAx ., PUN CURRENT : 2.32 AMPERES
SEATING CURRENT  : 3.53 AMPERES
. 2 — — - - v - o 4 1;,0 2‘ -!
8 Vy O.e-7
T/D S. 000e0
F ' TL ~4. 108el
: v/0 S.000e-1
Vy 0O.e-7 i
switce - mmo——— —— e mp——— ! i |
SIGNATURE : I T/D S.000e0 :
L | i TL -4.110e!
o RN S L e
1 I
MOTOR pr
CURRENT ! '
smurm’,_ H i
TL Vs




TESY IDENTIFICATION: UALVE @3

STORAGE LOCATION : 01-20
PLOT NO. 4
MOTOR CURRENT & SWITCHMES: CLOSE TO OPEN
STROKE TIME : 27.13 SECONDS PEAK INRUSH 1 9.82 AMPERES
AVE. RUN CURRENT : 2.1% AMPERES
MAX. RUN CURRENT : 2.27 AMPERES
END CURRPENT 1 2.27 AMPERES
V/0 S.0D00e-1 j‘
Vy O.e-7 r
- ~
| 770 S. 000e0
| TL -4. 110el
- \' .
V/D 2.500e-1 |
Vy O.e-7 |
SWITCH |~ | 1 |
SICNATURE M 7/D S. 0000 ‘
TL -4, 109e1
VyL—
: |
- | T I
| l :
MOTOR p”‘-~-—--—-—-——-——-——-———-—-—-—-——-——-—--—-—-—-,
CURRENT ‘ l :
SIGNATURE — ST |
| i
PR R TR D men i e L . i ]

001
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Test 1.D. Valve #9

Comment s

The close-to-open bypass switch required
ad justment to properly cover the
unseating of the valve.

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 ia both
directions. (3ee Recommendation #1).

During equipment installation, it was
noted that the spring cartridge cap
cavity was full of grease. (See
Recommendation #2).

The initial torque switch settirgs were
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.

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

Recommendations

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

It should be noted that the Belleville springs do not require
lubrication to function preperly.
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Test 1.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.,
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TEST 10: VALVE #9

SYSTEM
SYSTEM : NAA

FLOW t 0
TEMP ¢ AMBLENT
PRESS : ATHOSPHERIC

SFTY REL'D: NA

ELECTRICAL

CONTROL CIR VOLTS: 120

AC/0C : AC
OPEN CONTROL : LIMIT
CLOSE COMTROL : TGRAQUE
MCC t NA

SW. SENSING CIR. : VOLTAGE

TORQUE SWITCH

OPEN T.8. SETTING : 2.25/2.75
CLOSE T.S. SETTING: 2.9/2.9%

LIMITER PLATE t N/A

TS BALANCEABLE t YES
LOAD CELL
AMP PROBE
Méa [NFRAME

T™MD

104
OPERATOR
TYPE : SMB
SI1ZE : 00

SERIAL NO. 1 1398%3
ORDER NO. : 335e9SB
ORIENTATION: VERTICAL

VALVE

1D. NO.
TYPE
S12€
BODY ORIENTATION:

INITIAL POSITION: N/A

FINAL POSITION

MOTOR

VOLTS t 480 AC

RATED AMPS: 3.8
SPEED : 1700
HORSEPOWER: .8

TEST EGUIPMENT

" SOK=--N/A
# : FLUKE(200) N/A
g NA

1 NA

HORIZONTAL



TEST 1D: VALVE #%

€8-0C-2-3
STROKE TIME + 28,1
PEAK INRUSH t 10.96

MAX., RUN CURRENT : 2,42
SEATING CURRENT 1 2.42

BY: RLB JR

T$-0C-2-2

STROKE TIME t 28.44 SECONDS
BEYPRES TIME 1 0.56 SECONDS
THRUST AT CsT P 12233 W

SEAT THRUST AT CST: 12208 #

AVE RUN THRUST 1 CPRELOAD

MAax FUN THRUST 1 (PRELOAD
INERTIAL THRUST 2 n

TOTAL THRUST t 12501 »
TORGUE S, SETTING: 2.5/2.5

SECONDS
AMPERES

AVE. RUN CURRENT : 2,14 AMPERES

AMPERES
AMPERES

‘" T T R

105

THRUST SIGNATURE ANALYSIS

T$-C0-2-2

STROKE TIME
BYPASS TIME
PROTECTION MARGIN
UNMSEATING TIME
AUE RUN THRUST
M RUN THRUST
UNSEATING THRUST

THRUST AT CST

DATE: &/14/8% '

L T N S O A ap—

1 28,12 SECONDS
t 9,32 SECONDS
¢t 1.8s SECONDS
t 3.44 SECOMDS
t{PRELOWD

1 CPRELOAD

t 4330 »

: MNow

TORQUE S, SETTING: 2.29/2.2%

SPRING PACK CALIBRATION SIGHATURE ANALTSIS
TL-Chl.-2-1 K-FACTOR: $S3&4 WV

MOTOR CURRENT SIGNATURE AtLYSIS

cs~-Co-2-3
STROKE TIME
PEAK INRUSH
AVE. RUN CURRENT
Max. RUN CURRENT
END CURRENT

PRELOAD: 1240 w

: 28,28 SECONDS
: 9.5 AMPERES
t 2,2 AMPERES

1 4.4 AMPERES

: 5.1 AMPERES
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SWITCH
SIGNATURE

THRUST
SICNATURE

TEST IDEMTIFICATION: VALVE W9
STORAGE LOCATION 1 2-2

PLOT NO. 1!
THMD & SWITCHES: OPEN TO CLOSE
STROKE TIME 1 29.44 SECONDS AVE RUN THRUST : CPRELOAD
Max RUN THRUST 1 CPRELOAD
BYPASS TIME : 0.5¢ SECONCS THRUST AT CST t 12233 &
SEAT THRUST AT CST: 12206 W
INERTIAL THRUST 1. 2 %
TORQUE SW. SETTING:2.52.9%5 TOTAL THRUST : 12501 @
v/0 1. 0000
v OQ 7
- . ¥ e~
. T/70 S.0Ce0
ﬂ TL -3, 734e!l
! 1 v/D 2. 5000
B ' TTYTTTYIITIYIYT Vy O.e-6
,__.___.I 17/0 5. 000
TL -4,214el
Vy
- |
H
V— ——

s o i A . il i

b e - —

T

Vx

901
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TEST IDENTIFICATION: UALUVE #9
STORAGE LOCATION t 2~3

PLOT NO. 3
MOTOR CURRENT & SWITCHES: OPEN TO CLOSE
STROKE TIME s 28.1 SECONDS PEAK INRUSH : 10.94 AMPERES
AVE. RUN CURRENT : 2.14 AMPERES
MAxX. RUN CURRENT : 2.48 AMPERES

SEATING CURRENT : 2.42 AMPERES

N A R el e e S

-

MOTOR CURRENT)

" lv/0 1. 000e-1
'Vy 0.e-8
1/D 5. 00e0
iTL -3. 770e!

|
|
?
L .4———”..-2

SIGNATURE L"-—""

s

e e —_——t — e

Ix

J% i

-..J_..___+_. il
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Test 1.D, Valve #10

Cods Comment 5
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 o 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,

Recommendat ions

I, 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.

T—— e e e e s e
B i e e e S S—"
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TEST ID: VALVE #10

SYSTEM
SYSTEM 1 NA

FLOW ¥ 0
TEMP t AMBIENT
PRESS : ATHOSPFHERIC

SETY REL D: Now

ELECTRICAL

CONTROL CIR VOLTS: 120

[ i AL
OPEM CONTRAOL ¢ LIMIT
CLOSE CONTROL + TORQUE
MCC 1 N7R

SW. SENSING CIR., : VOLTAGE

TOROGUE SWITCH

OPEN T.3, SETTING : 2.5/3.5
CLOSE T.5., SETTING: 3.0-3.5
LIMITER PLATE t 4.29
TS BALANCEABLE t YES

OPERATOR
TYPE 1 SB
SIZE t 3

SERIAL NO. : 289880
ORDER NO, 1 3025554
ORTENTATION: VERTICAL

ValVE
10. NO. 1 P -5a
TYPE : GATE
SI1Z€ 1 20

BODY ORIENTATION: HORIZONTAL
INITIAL POS'TION: N/A
FINAL POSITION  NA

MOTOR

VoLTS 1 480 AT
RATED aMPS: 26
SPEED 1 3480
HORSEPUWER : MN/&

TEST EOGUIPMENT

LOAD CELL # : 200K-~F"'A

AMP PROBE # : FLUKE(200) N/A

MaINFRAME W @ NJA

™MD »

1 NSA

e
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TEST ID: VALVE w10 BY: RLB DATE: 046-14-85

THRUST SIGNATURE ANALYSIS

T§-0C-01-07 Ts-C0-01-08

STROKE TIME 1 28,08 SECONDT STROKE TIME + 24.5 SECOMDS
BYPASS TIME 1 1,48 SECONDS BYPASS TIME 1 2,49 SECONDS
THRUST AT CST ;1 B9S2 # PROTECTION MARGIN : 2.14 SECONDS
SEAT THRUST AT CST: 48942 W UNSEATING TIME ¢ 1,38 SECONDS
AVE RUN THRUST 1 (PRELOAD AVE RPUM THRUST 1 (PRELOAD

MAX RUN THRUST 1 (PRELOAD MAax FUN THRUST t CFRELOAD
INERFTIAL THRUST t 8 % UNSEATING THRUST 1 S027%
TOTAL THRUST 1 75212 THRUST AT CST t NA

TORQUE SM., SETTING: 3.0/3.5 TORQUE Sk, SETTING: 2.573.5

SFRING PACK CALIBRATION SIGNATURE ANeLYSIS

TL=CaL-01-0¢& K=FACTOR: 12500 WV PRELOAD: 4400 »

MOTOR CURRENT SIGNATURE ANALYSIS

CS~0C-01-0% €CS~Co0-01-10
STROKE TIME t 28,37 SECONDS STROKE TIME t 24,95 SECOMDS
PEAK [NRUSH t 183 AMPERES PEAK TNRUSH + 183 AMPERES
AVE, FUN CURRENT : 15,3 AMPERES AVE, RUN CURRENT 1 13.9 AMPERES
Max, RUN CURRENT : 15.3 AMPERES Max, RUN CURRENT 1 14,1 AMPERES

SEATING CURRENT t 70.2 AMPERES END CURRENT 1 14,2 AMPERES
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STORAGE LOCATION

TEST IDENTIFICATION: UALVE #10

: 01-08

PLOT NO., 2
TMD & SWITCHES: CLOSE TO NPEN
STROKE TIME 1 26.9 SECONDS AVE RUN THRUST : (PRELOAD
MAX RUN THRUST 1 (PRELOAD
BYPASS TIME : 3.4% SECONDS UNSEATING THRUST : S0275 #
UNSEATING TIME : 1.3 SECONDS THRUST AT CST : NA
PROTECTION MARGIN : 2.14 SECONDS TORQUE SW. SETTING: 2.5/3.5
. - i i L s . — v v/n 2.
v 0. a6
. r | ¥
| T/0 S.000e0
| a | TL -4. 154e!
- ] T TR T T
SWITCH v/0 1. 0000
SIGNATURE | "B
Vy 0. e-7
{ T/0 S. 0000
TL —4. 153e1
Vy‘—
i J I
i r Ji
— ! 1
THRUST H
SIGNATURE :
r J * 3
z '
L - o . . o ]
TL Vx

st

R L ——

R e ————



SWITCH

SIGNATURE

CURRENT

SIGNATURE L_

T

TL

PLOT NO. 3

STROKE TIME

TEST IDENTIFICATION: VALVE W10

STORAGE LOCATION

MOTOR CURRENT & SWITCHES: OPEN TO CLOSE

28.37 SECONDS

-
2

la'a
‘.sa
1.53
7.02

AMPERES

AMPERES
AMPERES

=S S

l”“] |

T o —

V/D 2.500e-1
Vy 0O.e7

T/0 S. 0000
TL -4. 154e!

R

V70D 1. 0000
—Vy 0. e-7

11'/0 S. 000el
TL -4.153el

S

911



TEST IDENTIFICATION: WALVE ®10
STORSCE LOCATION : 01-10

PLOT ND. 3
MOTOR CURPRENT & SWITCHES: CLOSE TO OPEN

STROKE TIME : 2.5 SECONDS

:

INRUSH
CURRENT
CURRENT
CURRENT

ae

31

18.3 AMPERES
1.39 AMPERES

4
1.42 AMPERES

2
ga

-
‘ 4

V/D 2. S00e-1

v 0. e-7
- Y

T/0 S. 000eD
TL -4. 154e!l

v/0 1.000e0

ivy 0.e-7

T/0 S. 000e0
TL -4. 153!

-
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o - BB MR em e T B mmameny S B

i sintsiros afiowsiii e
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Test 1.D. Valve #11

Code Comments

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

3,4 Initial testing showed the torque switch
to be out of balance by a fuctor of 2.2
to 1.0, This condition was corrected at
the time of testing.

" During testing to achieve the correct
thrust value the open torque swiich
setting was changed from 3.0 to 2.5,

During equipment installation it was

noted that the spring cartridge cap was

:ull of gresse. (See Recommendation No,
‘)

“ On the analysis sheet it is obvious there
is a difference {+ stroke times of
approximately 1.4 seconds, This
condition was found to be inherent in the
SB operators due to the compensat ing
spring pack.

“ In the last two seconds of the
close-to-opan stroke the running load and
running current both drop slightly
signaling & "freeing-up" of the
stem/valve or compensating spring pack.

Recommendat tons

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




TEST 1D: VALVE #11

SYSTEM
SYSTEM r NJA
FLOMW r 0
TEMF t AMBIENT
PRESS t ATHOSPHERIC

SFTY REL D: NA

ELECTRICAL

CONTROL CIR VOLTS: 120

AL/ DC 1 Al
OPEN CONTROL 1 LIMIY
CLOSE CONTROL t TORQUE
MCC t NA

S, SENSING CIR. : VOLTAGE

120

OPERATOR
TYPE : S8
SI2E 1 3

SERIAL NO, : 299881
ORDER NO. @ 3079954
ORTENTATION: VERTICAL

UsLUE
10. NO. 1 Fl-58
TYPE 1 GATE
S12€ 1 20

BODY ORIENTATION: WORIZONTAL
INITIAL POSITION: N-A
FiNaL POSITION 1 ™A

TORQUE SWITCH MOTOR
OPEN T.8, SETTING « 3.0/2.9 VOLTS 1 440 AC
CLOSE 7.8, SETTING: 2,9-2.9 RATED AMPS, 24
LIMITER PLATE 1 4.9 SPEED t 3480

TS BALANCEABLE 1 YES HORSEPOWER 1 N/

TEST EQUIPMENT

LOAD CELL ® 1 200K~-N/A
AMP PROBE # « FLUKE(200) N/A
MAINFRAME ® 1 N/A

TMD # I MA




T5-0C-01-12
STROKE TIME 1 29.13 SECONDS
BYPASS TIME tol.s  SECONDS
THRUST AT CST 72042 W

SEAT THRUST AT CST: 72042 »
AUE RUN THRUST 1 CPRELOAD
Phas RUN THRUST 1 (PRELOAD
1AL THRUST 18 %
TOTsL THRUST t 83980 w
TORGUE SW, SETTING: 2.9%/2.9

CE-0C~01~1a
STROKE TIME t 29.19 SECONDS
PEAK [NRUSH t 1884 AMPERES

AUE, RUN CURRENT 1 14.7 AMPERES
MAX, RUN CURRENT 1 14,7 AMPERES

SEATING CURRENT 45,1 AMPERES

121

TEST 10: VALVE #11t BY: RLB DATE: 06-14-8%

THRUST SIGNATURE aNALYE1S

T5-C0-01-13
STROKE TIME t 27,67 SECONDS
BYPAsSS TIME t 3.38 SECWNDS

PROTECTION MARGIN : 2.08 SECONDS
UNSEATING TIME ¢+ 1.3 SECONDS

AVE RUN THRUST 1 CPRELOAD
Max RN THRUST 1{PRELORD
UNSEATING THRUST 1 39743 #
THRUST AT CST t NA

TORGUE SM, SETTING: 3.0/2.9

SPRING PACK CALIBRATION SIGMNATURE ANALYELS
TL-CAL=01~11 K-FACTOR: 19100 WV PRELOAD: 11400

HMOTOR CURRENT SIGNATURE AMALTSIS

CE8-CO0-01~1%
STROKE TIME t 27,71 SECONDS
PEAK INRUSH t 190,53 A ERES

AVE. RUN CURPENT 1 14,3 AMPLRES
Max, RUN CURRENT | 14.3 AMPERES
END CURRENT t 13.8 AMPERES
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SIGNATURE

TEST IDENTIFICATION: WALVE w1

STORAGE LOCATION : 01-14
PLOT MO, 3

MOTOR CURRENT & SWITCHES: OPEN TO CLOSE
STROKE TIME : 29.19 SECONDS PEAK INRUSH

188.4 AMPERES

3
AUE. RUN CURRENT : 14.7 AMPERES
MAX. RUN CURRENT : 14.7 AMPERES
SEATING CURRENT : 45.1 AMPERES
[ T . o - - '  |v/D 5. 000e-1
'». | l Vy O.a°7
; | /0 S.000eC
: ! TL -4, 110e!
— - i -
i} V/D S. 000e-1
F , —v—-1 vy C.e-7
-
! - /D S.000e0
1 [ TL -4. 108!
o S —1
! - |

.
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Test 1.D. Valve #12

The operator exhibits a slight spri
pack relaxation after the valve has
deiven into the seat., (See
Recommendation No, 1,)

The close-to-open bypass switch required
ad justment to properly cover the
unseat ing of the valve,

The torque switch was found to be out of
balance by & factor of 1,7 to 1.0, This
condition was corrected at the time of
testing,

The tur switch settings were changed
from 3,25 te 3.0 in the open direction
and 3.0 to >3.0 in the closed direction
to achieve the cotrect thrusts,

Recosmendationy

This relaxation is caused by a spring pack force extended on the wors.
Since wpring pack compression forces the torque switch contacts open,
relaxation of the spr ng.pth could allow the torque awitch contact to
reclose, A review of the control circuit should be conducted to

ne whether reclosure of the mr- switch would allow the motor
to re-energiee, causing o hasmering effect within the operator,




TEST 10: “YALVE #12

SYSTEM OPERATOR

SYSTEM 1 N T™PE t GMB

FLOM 1 0 E12E 1 3

TEMP + AMBIENT SERTAL NO, @ 102282

PRESS 1 ATHOSPHERTC OROER NO, 1 3370704

SFTY REL Ot MNowm OF TENTATION: VERTICAL
ELECTRICaL LAALE

CONTROL CIR VOLTS: 120 O, NO. 1 Lo

wl /D i AC TvPE oA

OPEN CONTROL tLInmtr 8126 t 12

CLOSE CONTROL t TORGUE BODY ORIEMTATION: MOR|ZONTAL

HCS 1 Now INITIAL POSITIONG NOA

S, SENSING CIR, | CURRENT FiMaL POSITION | N&
TORGUE SWITCH MOTOR

OPEN 7.5, SETTING 3.2% 03,0 VOLTS 1 480 BC

CLOSE 1.6, SETTING; 3.093.0 RATED APS: 11,4

LIMITER PLATE 1 HONE SPEED i 1740

TS BalAnCESELE 1 YES HORSEPOMER | &.6

TEST EQUIPMENT

LOAD CELL ® 1 200K--N

AP PROBE ® ¢ FLUKER00 N/A
MATNFRAME ® 1+ NOA

™™D # 1 NAA



TEST 1D VALVE

T8~
STROKE TIME 1
BePass TIME '
THRUST AT C&1 ¥

SEAT THRUST Y (8T,

AWUE PLEE THRUST §!

Phae Rt THRUST '
IHERT [l THRUST '
TOT&EL THRUST !
TORQUE S, SETYING:

Wi BY: RLBY

129

THRUST SIGNATURE ANALYSIS

aC-02-18
130.2 SECONDE
H,9% SECONDS
T -

le7vag W

FREL Ol

FRLLOAD
2N
131807 ®

3.&'3,

r

TS$~CR-B2-19
ETROKE TIME
BiPats TIME
PROTECTY LOM MeiRis 11
UNSEATING TINME
SUE Rk THRUAT
Mees FIRE THRUST
UHSEAT IHG THREUST

THRUST AT C8T

i

!

TOROGUE B, SETTING:

SPRING Padh CALIBRATION SIGMATURE AL 818

TL-CaL=02-17

HaTOR

CH8-0C~02~20
STROKE TIME '
PEAK [HPULH ]

AVE . B CURBENT
Meed, RUN CURRENT
SEATING CURRENT '

K-FalTOR: 23100 WV

CURREN® SIGMRTURE Aflal 018

136,99 SECONDS
W3.1 WPERES
10,3 aMPERES
0.3 AMPERES

e WMPERLSE

C8-C0-03~01
STROKE TIME
PEsk  [HRUSH
WUOE, RUMN CURRENT
Mias . BN CURRBENT

END CURRENY

DATE: 046~-17-8%

129,39 SECOMDS

17,09  SECOND

13.8

1.4

%  SECTND

SECUNDS

PREL OiD

FREL (oD

0le
o

Jedd

4 .

3.d

PRELOsD

>

<4800 b

129.4 SECOMNDS

42,9

V.44

AIPERES
AMPERES
AMPERES
AHPERE S
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TEST IDENTIFICATION: VALVE #12
STORAGE LOCATION s 02-20

PLOT NO. 3
MOTOR CURRENT & SWITCHES: OPEM TO CLOSE

STROKE TIME : 130.35 SECONDS PEAK INRUSH : S3.1 AMPERES
AVE, RUN CURRENT : 10.3 AMPERES
MAX. RUN CURRENT : 10.3 AMPERES
SEATING CURRENT : 24.6 AMPERES

v/0 1.000e-1
4 Vy G.e-8

| T/D 2.500e1

," TL -2.0610e2
STGNATURE | ‘ _"L V/0 1.000e0

Vy GC.e-7

T/D 2.500e!
TL -2.0615e2

Vy b

- o———

MOTOR
CURRENT o
SIGNATURE [~ ‘

e = - —

% Vx

zel



TEST IDENTIFICATION: VALVE #12

e L e

STORAGE LOCATION : 03-01
PLOT NO. 4
MOTOR CURRENT & SWITCHES: CLOSE TO OPEN
STROKE TIME : 129.4 SECTNDS PEAK INRUSH 1 42.%9 AMPERES
AVE., RUN CURRENT : 9.44 AMPERES
MAX, RUN CURRENT : 9.46 AMPERES
END CURRENT : 9.44 AMPERES
v/D 1.000e-1
= v 0.e-8
L S— o Y
\‘ T/0 2.S500e!
l_ TL -2.0610e2
SWITCH ot
SICNATURE v/D 1.000eD
———iVy 0.e-7 [
L . |
T/D 2.500e1l
TL -2. 06152
Vy -
1
i |
MOTOR A 1,
CURRENT | s
SIGNATURE n |
L R - T - e 3 N

TL

Vx

£el



PLOT NO. S

TEST IDENTIFICATION: ValVE #12
STORAGE LOCATION v 02-17
TMD & LOAD CELL

PRELOAD: 24420 W
K-FACTOR: 23180 WV

f . ’ i ' ' . ]wn 2. 500e0
Vy 0.e-8
q
f- T/0 2. 5S00e0
i TL -2.07685el
v/D 1.000e0 I
~Vy O.a-7 |
- / 7 I
LOAD CELL T/0 2.S00eC ‘
SIGNATURE / TL -2.0770el
Vy o o
| H
!
L 1 |
THRUST |
SIGNATURE ‘_
| a
1.. . i
‘ i
|
l A e - — - ol J
TL Vx

el

PR -
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Test 1.D, Valve #13

Comment s

The close-to-open bypass switch required
ad justment to properly cover the
unseating of the valve.

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,

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

No corrective action necessary at this time.



S T L S—— e —— P — -

TEST 1D: VALVE W12

SYSTEM OPERATOR

SYSTEM : Nom TYPE 1 SMB

Foon t 0 S12€ 1 0

TEMP 1 AMBIENT SERPImL NO., : 749274

PRESS 1 ATHOSPHERIC ORDER NO. : 328942k

SFTY REL'Ds N& ORIENTATION: VERTICAL
ELECTRICAL URLVE

CONTROL CIR VOLTS: 120 10. NG. 1 MSU-108

AC/DC 1 NA TYPE 1 GATE

OPEN CONTROL s LIMIT SI12E : &

CLOSE CONTROL + TORQUE BODY ORIENTATION: HORIZONTAL

MCC t NA INITIAL POSITION: N/&

Sk, SENSING CIR. : YOLTAGE FINAL POSITION : N/A
TORQUE SWITCH HMOTOR

OPEN T.S, SETTING : 2.25/1.5 VoLTS 1 240 ©OC

CLOSE T.S. SETTING: 2.25/1.95

LIMITER PLATE
TS BALANCEABLE

: 4.0

: YES

RATED AMPS: 4.7
SPEED 1 1900

HORSEPOWER: 1.08

TEST EQUIPMENT

LOAD CELL »
AMP PROBE #
MAINFRAME #
™D #

1 SOK--N/A
t FLUKEC200» N7&
t N/&

: NAAR
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TEST ID: VALVE #13 BY: RLBJ DATE: 04-17-8S5

THRUST SIGNATURE AMALYSIS

TS-0C-02-14 TS~-CO-02-13
STROKE TINE t 28,51 SECOHMIDS STROKE TIME t 25,023 SECOMDE
BiPeus TIME ¢ U, SECONDS Brbmss TinG 3,84 SELRIDS
THRUST AT (5T (N L0 =0 A PROTECTIOM 16RGIt @ 2, 1% SECONDS ‘
SEAT THRUST ~T C3T: %272 # HHISEATING TIME ¢ 1,51 SECOMDS
O P THRUST 1 (PRELOAD U FUNE THRUST 1 PRELDSD :
thas RUEI THRUST 1 TPRELUAD Pheor FIBE THRUST t PREL D ;
INERTImL THRPUST N & S UNSERTIN . THRUSY @ 2553 & |
TOTAL THRUST 2 11877 # THRUST T €57 : MA
TOPOQUE SW. SETTING: 2.29°>1.%5 TORQUE SM. SETTING: 2.25/31.5 h

SPRING PACK CALIBRATION SIGNATURE AlaLYE1S

TL-CAL-02~-12 K~-FACTOR: 4311 &) FRELOAD: ¢

o0
=
=

MOTOR CL FENT SIGHNATURE ANALYSLS ’

C8-0C-92-15 CS-C0-02-14
STROKE TIME : 26,546 SECONDS STROKE TIME ¢ 25.48 SECONDS
PEAK THRUSH 14,7 AMPERES PEAK INRUSH r 21.6 HAMPERES
AVE. PUN CURRENT : 2.22 AMPERES AVE., RUN CURRENT  2.37 AMPERES |
MAx, RUN CURRENT : 2.28 AMPERES MaxX., RUN CURRENT : 2.37 AMPERES

SEATING CURRENT + 11.4 AMPERES END CURRENT 1 2.27 AMPERES




TEST IDENTIFICATIM: 'SLVE #13
STORAGE LOCWTION : 02-14

PLOT NO.
THMD & SWIT HES: OPEN TO CLOSE
STROKE TIME ¢ 26,51 SECONDE AVE RUN THRUST : CPRELOAD
Mexd RUN THRUST 1 {PRELOAD
BYPAES TIME s 0.2 SECONDS THRUST AT CST : 10281

SEAT THRUST AT CST: 9872 #
INERTIAL THRUST 11 %

TORQUE SW. SETTING:2,29-71.% TOTAL THRUST t 11677

T e e e

Vy

T

g r"" T

T

I

|

|
-
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T

1l;l—/ﬂ 1. 000e0

-“Iy 0. e-7

T70 5. 0000
JTL -4, 274al

lv/p 2. S00e0
'Vy C.e-6

T/0 S. 000G
TL -4,273el
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TEST IDENTIFICATION: UALVE #13
STORE GE LOCATION : 02-13

PLOT NO. 2
TMD & SWITCHES: CLOSE TO OPEN
STROKE TIME :t 26.03 SECONDS AVE RUN THRUST i (PRELOAD
MAX RUN THRUST : C(PRELOAD
BYPAES TIME t 3.68 SECONDS UNSEATING THRUST : 2453 W
UNSEATING TIME : 1.51 SECONDS THRUST AT CST 3 NA

PROTECTION MARGIN : 2.15 SECONDS TORQUE SW. SETTING: 2.25/31.5

d = 3 . " lw/p 1.000e0 !
}' Vy 0.e-7
/0 s. 000e0
3 't—"_"‘l! |TL -4.274a1 ;
; ' 'v/p 2.500e0 |
i Vy O.e-6
| : /D 5. 0000
TL -4, 2731
VyF T#
| j :
+ : |
‘ | H
¥ = - 1
: | 5 :
. - |
1 i
| e - e R A T i el — il SRS,

TL

Vi

6€1



TEST IDENTIFICATION: "“WMLVE M1z
STORAGE LOCATION s 02=1%

PLOT NO. 3
MOTOR CURRENT & SWITCHES: OPEN TO CLOSE

STROKE TIME : 26.58 SECOMDS FPEAK INRUSH : 14.7 AMPERES

AVE. RUN CURRENT : 2.28 AMPERES

M&x, RUN CURRENT : 2.28 AMPERES

SEATING CURRENT : 11.4 AMPERES

R e S e S r . v e

'V/D 1.000e0 ]
L. Vy O.e-7 {
-1 :
| \T/0 S. 0000 {
}_ [l I TL -4, 274al |
B :
| {V/D S. 000e-2 |
L Vy O.e-8 |

| 9
| T/0 5. 00060 :

: TL -4.273al

“r 1= 4
| |
I |
F 1 |
| l | i
- ! + 1
J é
- N YA [\ YA S S B A AN AN S A = gy ¢ )
| NP ot o e e lmga |
‘ i
=S VR P . 3 — .+ ——————————a

s

ol

- -
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Test 1.D. Valve #14

Code Comments
1,4 The close-to-open bypass switch required
ad justment 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 from 2.5 to 2,0 to attain the
target thrust value,

During equipment installation, it was
noted that the spring cartridge cap was
full of grease. (See Recommendation
).

I Recommendations

1. It should be noted that the Hellevill: springs do not require
lubrication to function properly.

MR Em——————
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TEST 1D: VALVE 14

SYSTEM

SYSTEM t N A

FLOW 1 0
TEMP 3 AMBIENT
PRESS 1 ATHOSPHERIC

SFTy REL D: N7A

ELECTRICAL

CONTROL CIR “OLTS: 120
ACA/DC 1 DC
OFEN COMTROL ¢ LIMIT
CLOSE CONTROL : TORGUE
MCC : NA

S, SENZING CIR, : VOLTAGE

TORQUE SWITCH

OPEN T.5. SETTING ¢ 2.571.5
CLOSE 7.5, SETTING: 2.0/1.9
LIMITER PLATE t 4.0
TS BALANCEARBLE t YES

QFERATOR
TYPE t SME
SI12E 1 0

SERIAL ND, : 94928
ORDER NO, 1 338542

ORIENTATION: VERTICAL

UALYVE
10. MO, t MEU-10R
TYPE 1 GATE
SI1ZE 1 &°

BODY ORIENTATION: HORIZOMTAL
INITIAL POSITION: N/A

FINAL POSITION : N/A

MOTOR

JOLTE 1 250 OC
RATED aMPS: 4.8
SPEED 1 1900

HORSEPOMER: 1.0

TEST EQUIPMENT

LOAD CELL # : SOK--N/A

AMF PROBE # : FIUKE(200) N/&

MAINFRAME # : NA

™D &

1 NA



TEST 1D: VALVE #14 By: RLBJ
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THRUST SIGNATURE ANALYSIS

T5-0C~02-0S
STROKE TINE :+ 26.5 SECONDS
B/PASS TIME + 0 SECONDS
THRUST AT C5T 1 7358

SEAT THRUST AT CSTs STZ7 »

AVE RUN THRUST P 548 0w

MAYL RPUN THRUST P 1830 W
IMERT AL THRUST L 29 R
TOTAL THRUST : 9558 W

TOROUE SW. SETTING: 1.51.95

DATE: Cs~17-85

T8-CO-02-05

STROKE TIME

BYPASS TIME

¢ 28.44  SECONDS

t 3.058 SECOMOS

PROTECTION MARGIM 3 |.Ss SECONDS

UMSEATING TINE t 1.5 SECONDS

AUE PUN THRUST t 531 0.

Max RUN THRUST 1 1355 W '

UNSERTING THRUST : %272 # '

THRUST AT CST 1 MNa

TORQUE SH,

SETTING: 1.,971.% i

SPRING PACK CALIERATION SIGNATURE aANALYSIS

TL-CAL-02-14 K-FALCTOR:

735886 WV

MOTOR CURRENT SIGNATURE ANGLYSIS

Ce-0C-02-0s
STPOKE TIHE : 28,08 SECONDS
PEAK THNRUH : Hia

AVE, RUN CURRENT : M/A
MAX, RUN CURRENT : N/A
SEATING CURRENT : NA

CS~-C0-02-06

STROKE TIME
PERK [MRUSH

PRELOAD: ¢ PUMMING LD=

1 35,05 SECONDS
t MNA |

AVE. RUN CURRENT  tow

MAX. FUN CURRENT : Na

END CUFRENT
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TEST IDENTIFICATION: VALVE #14
STORARGE  LOCATIONM  02-0%5

PLOT NO. 1
TMD & SWITCHES: OPEN TO CLOSE !
STROKE TIME : 24.5 SECONDS AUE RPUN THRUST : 943 W ;
Max RUN THRUST T 1830 W ,
BYPASS TIME 1 0 SECONDS THRUST AT CST : 7358 W r
SEAT THRUST AT CST: S727 ® ;
INERTIAL THRUST : 29 % :
TORQUE S, SETTING:1.5.1.5 TOTAL THRUST : 7558 W 1
E
JFEre—— - i widneaiaenn: . o s aa. i aaane S N o e - . = = T ——— '
‘ 1v/D 1.000e0 |
L Vy G.e7
| |T/D S.00a0
L I1TL -4, 136al g
| l V/D 2.500e0
WITCH | v
IGNATURE L r i y Bors
 S—— T/2 5.00e0 i
cTL -‘0 3
VyL ‘f 134el
l | |
HRUST | :
IGNATURE i i '1 l
- ‘ H
- . = | ]
T 1
i ]
: | |
B |
| | ;
]
L——-—~-———.L-~ o e R SRR S VR ST SRS R (——— -—-~—-—¢—1—_ s gt _.J
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Test 1.D, Valve #15

Code Comment s

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

L. This appears to be caused by worm gear wear, therefore, we recommend
monitoring this condition at normal maintenance intervals,

e ————
R e s R e R - - P - R—— e



TEST ID: VALVE #iS

SYSTEM
SYSTEM : NAA

FLOW
TEMP

i1 AMBIENT

PRESS 1 ATMOSPHERIC

SFT

REL 'D: N&

ELECTRICAL

CONTROL CIR JOLTS: 120

A ©C : AC

OPEN CONTROL : LIMIT

CLOZE CONTROL : TORQUE

MCC
S

1 NA

SENSING CIR., : VOLTAGE

TORQUE SWITCH

OPEM T.S. SETTING ¢ 2.0-1.75

CLOS

LMl

E T.5. SETTING: 1,0/1.1
TER PLATE 1 NONE

TS BALANCEABLE t YES

150

TYPE
SIZE

OPERATOR
: SMB
1 00

SERIAL NO. : 7445H2A

ORDER NO. 1 334542F

ORITENTARTION: VERTICaAL

10, NO.
TYPE

S12E

UaLVE

1 ASU-4
1 GwTE

: 4

BODY ORIENTATION: HORIZONTAL

INITIAL POSITION: MNA

FINAL POSITION : N/A

VOLTS

MOTOR

t 440 wC

RATED AMPS: 2.3

SPEED

t 1700

HORSEPOMER: N A

TEST EQUIPMENT

LOAD CELL ® ¢
AMP PROBE # :
MAIMNFRAME W

™D » i

SOK==N/&
FLUKEC 200) MN/A
NAA

N
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TEST 10: VALVE #1S BY: RLBY DATE: 0&-17-85

THRUST SIGNATURE ANALYSIS

TS-QC-02-0% TS~-COo-02-08

STROKE TIME 1 39.24 SECONDS STROKE TIME i 38,94 SECONDS
BYPASS TIME : 0,45 SECONDS BYPASS TIME i 2.84  SECONDS
THRUST AT CSY 1 7042 & PROTECTION MaRGIN ¢ 2,34 SECOMDS
SEAT THRUST AT CST: 7048 » UNSEATING TIME : 0,3 SECONDS
AVE RUN THRUST 1 CFRELOAD AVE RUM THRUST 1 {PRELOAD
MA< R THRUST 1 CPRELOAD Ma RUN THRUST 1 {PRELGAD
INERTIAL THRUSY I B UMNSEATING THRUST : 4172 »
TOTRL THRUST i 7874 » THRUST AT (ST i Nk
TORQUE S, SETTING: 1.0->1.0 TORQUE SW. SETTING: 2.0/1.7

SPRING PACK CALIBRATION SIGHNATURE AMALYSIS
TL-CaAL-02-07 K-FACTOR: 3040 w-Y FRELORD: 3540 #

MOTOR CURRENT SIGNATURE ANALYSIS
CS-0C~02-10 Cs-Co-02-11

STROKE TIME t 39.3 SECONDS STROKE TIME t 39,94 SECONDS
PEAK [NRUSH i 6.2 AMPERES PEAK INRUSH 1 6.3 AMPERES
AVE. RUN CURRENT 1 1.7 AMPERES AVE. RUN CURRENT : |.7 WAMPERES
MAX. RUN CURRENT 1 1.7 AMPERES MAx, RUN CURRENT : 1.7 AMPERES

SEATING CURRENT 1 2.2 AMPERES END CURRENT t 1.7 AMPERES

2 N B LR L NELE Cee———— R a—— R ——— e e
T — il Ll




TEET [DENTIFICATION: 'MalLU'E #1S
STORAGE LOCATION : 0D2-09

49

PLOT NO. 1
TMD % SWITCHES: OPEN TO CLOSE
STROKE TIME : 39.24  SECONDS AVE RUN THRUST : (PRELOAD
MAX RUN THRUST 1 CPRELOAD
BYPASS TIME : 0.4 SECOMDS THRUST AT CST : 7048 ®
SEAT THRUST AT CST: 7048 ®
INEPTIAL THRUST : 23 %
TORGUE SW. SETTING:!.0. 1.0 TOTAL THRUST : 7e74 W
NS - ey T PP b il . o . = —
i . : {v/D 1.000e0 ;
f Vy O.e-7 ;
- 2 T+/5 1.000e1 |
‘ - (TL -8. 33261 :
| ! - A
: T r
I : iv.’D 2,500eD i
¥y O.e 86 ;
o " ‘ Tv/o rooce |
\TL -8.330el )
vy 1 |
1 : |
THRUST . - : :
SIGNATURE L i _.___,___.1
ARSI
! - S
- 1 |
) |
L-Q..,- bl S WY R TR CESo NPSPS N—. PO NP TL Pr EY URUE Ny S——,-
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TEST IDENTIFICATION: UALVE #1S
STORAGE LOCATION 3 02-1310

PLOT NO. 2
MOTOR CURRENT & SWITCHES: OPEN TO CLOSE

STROKE TIME : 39.3 SECONDS PEAK INRUSH : 6.2 AMPERES

AUE. RUN CURRENT : 1.7 AMPERES

Max . RUM CURREMT : 1.7 AMPERES

SEATING CURRENT : 2.2 AMPERES
i"“"""“““"_"" B e e e i e e e . e o < ‘]
| iv/0 1, 0000 |
f n T/D 1.000el |
L J?L ~8. 740al J
: g g g—— lvp 1.0000-1 |

SWITCH j ‘Vy O.e8

IGNATURE "‘ e '
| 'T/D 1.000a! -
'TL ~B. 738el J
Vy b —~ -~
! T I
]
. {
- B !
| ] 1
- ,_.___.___1
! ' '
L ' |
OTOR CURRENT w ———— — 4 {
L- — — i N - B — B - e - -t — - -

wsl



PLOT NO.

4

TEST IDENTIFICATION: UALVE #1S
STORARGE LOCATION s 02-11

MOTOR CURRENT & SWITCHES: CLOSE TO OPEN

STROKE TIME 1 38.94 SECONDS PEAK INRUSH : 6.3 AMPERES

AVE., RUN CURRENT : 1.7 AMPERES

Max ., RUN CURRENT : 1.7 AMPERES

END CURRENT : 1.7 AMPERES
r—"— e — — —— N T S T pmeamibaccs . i as T S . A A
: |v/p 1.000e0 |
L -"Vy C.e~7 ‘
: , !T/D 1.000e1 |
;— ' {TL -8. 740a! !
{ f_ 41
! w I¥/D 1.000e-! i
I 1 ." - puy '
SWITCH e ] ,____1‘ y C.e-8 ‘
IGNATURE : ;/D ;: ;m;.i
« 71 - m 1
Yy k + -4
| '
i !
- 1 |
IGNATURE - . — —
- - :
| s
‘ —_— - B - - - - —h . - — - - - b o

TL Vx
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Test 1.D, Valve #16

Comment s

The close-to-open bypass switch required
ad justment to properly cover unseating of
the valve,

Thrust signatures indicated that this
valve is backseating. This condition was
corrected at the time of the test,

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.

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.

Thrust signatures indicate that this
particular valve develops initial thrusts
of approximately 1512, (See
Recommendation No. 1.)

Recommendations

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
action is necessary at this time.



SYSTEM
SYSTEM 1 NA

FlLow t 0
TEMP t AMBTENT
PRESS : ATMOSPHERTC

SFTY REL'D: NA

ELECTRICAL

COMTROL CIR UOLTS: 120

# DO t mC
QFEMN COLNTROL ¢ LiMlT
CLOSE CONTROL + TORGUE
MEC : NoA

S, BENSING CIR. : VOLYAGE

TORGUE SWITCH

OPEM 7,3, SETTING : 2.5>1.0
CLOSE T.9. SETTING: 2.0-:1.0
LIMITER PLATE v 245
TS BALANCEABLE s TES

LOAD CELL # : N A--N"A

TEST 1D: VALVE W16

OPERATOR
TYPE 1 SME
SIZE ¢ 0

SERIAL NN, 1 9950884
ORDER MO, ¢ 3365420

ORTENTATION: VERTICAL

URLVE
10. NO. s Cov-10s
TYFE t GATE
SIZE t 12

BODY ORIENTATION: HOR]ZONTAL
INITIAL POSITION: Na

FllalL POSITION 1 N&

MOTOR

VOLTS 1 440 AC
FATED aMPS: 4.4
SPEED ¢ 1700
HORSEPOMER: 7.9

TEST EQUIPMENT

AP FROBE W @ FLUKE(20) N/A

MAINFRAME # @ N/

™D »




STROKE TIME
By P&SS TIME :
THRUST AT CST :

SEAT THRUST AT CST:
AVE RUN THRUST 3
Ma< RPUN THRUST ?
IHERT sl THRUST t
TOTAL THRUST H
TORGUE 3. SETTING:

TEST ID: VALVE #1s

159

BY: RLB

THRUST SIGNATURE AtiaLYSIS

TS-0C-03-03

i 2,8 SECONMDS

2.24 SECONDS
2224 W

1229 »

101 =

1224 w

340 %

851 »
2,0/:4.0

T8-C0-02-04
STROKE TIME
BYPASS TINE
PROTECTION MaRGIN
UNSEATING TIME
AUE RUR THRUET
M RUN THRUST
UHSESTING THRUST

THRUST &T CST

-

|

TORGUE SW. SETTING:

SPRING PACK CALIBRATION SIGNATURE aNALYSIS

TL-CAL-03-02

K=-FACTOR: 10450 a

MOTOR CURRENT SIGNATURE &L 515

£3-0C-03~-0%
STROKE TIME t
PEAK [HRUSH :

AVE, RUN CURRENT
MéAx, RUN CURRENT
SEATING CURRENT 3

$2.84 SECOMNDS

6.77
2.37
2.37
2.37

AMPERES
AMPERES
AMPERES
AMPERES

C5-C0-03-0¢
STROKE TIME
PEAK [NRUSH
AVE. RUN CURRENT
MAX . RUN CURRENT
END CURRENT

I e R

DATE: 06-17-8%

82,68
4.9
3.&4

leé

2.9

PRELOAD: ¢ RUNNING LO

62.74
4$.32
2.08
2.08
2.08

SECONDS
SECONDS
SECONDS
SECONDS

1.0

SECONDS
AMFERES
AMPERES
AMFPERES
AMPERES

e p——

B — RS IR e————

T R RTINS
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JITCH
[GNATURE

iRUST
[GNATURE

TESY IOENTIFICATION: VALVE #1é
STURRGE LOCATION : 03-03

e 1

PLOT NC. 1
T™D & SWITCHES: OPEN TO CLOSE
STROKE TIME : 2.8 SECONDS AVE RUN THRUST : 1011 #
MeX RUN THRUST i 1224 #
BYPASS TIME : 0.24 SECOMDS THRUST AT CST : 2236 W
SEAT THRUST AT CST: 1224 #
INERTIAL THRUST : 340 %
TORQUE SMW. SETTING:Z.0.31.0 TOTeL THRUST : 9851 #
. .- apre , - . - v ,
: lv/c 1.000e0
v 0. e-7
i 7
T/D 1.000e!
I TL -B. 326el
A b v/D 2.S00e0
L l ’—I-qu 0. ."6
- - T/0 1.(000el
TL -8. 328e!
Vy
'
) - |
i ]
o 14—
| f i
1 !
' ; )
L . O R . ¢ ] ) . J
TL V=

091




VITCH
(GNATURE

iRUST
[GNATURE

PLOT NO. 2

STROKE TIME

BYPASS TIME
WNSEATING TIME

PROTECTION MARGIN

T

-
i

-
i
<
-

3T IDENTIFICRTION: UALVE #14
ORAGE LOCAT . O

: 03-04

TMD & SWITCHES: CLOSE TO OPEN

24 SECONDs
&4 SECONDS

AVE FUN THRUST
Me!. FUN THRUST
UNSEATING THRUST
THRUST AT CST

:
:
H
i

TORQUE SW, SETTING:

1970
2022 #
2715 »
e
2.5731.0

v

v/0 1. 000eD
Vy D0.e-7

T/0 1.000el
TL -B.274el

v/D 2. 5000
Vy 0O.e-8

'T/D 1.000e!
TL -8. 276el

PSSO I ——




TEST IDENTIFICATION: YALUE 16
ITORAGE LOCATION y 43=-0%
PLOT NO. 3
MOTOR CURRENT & SWITCHES: OPEN TC CLOSE
STROFE TIME 1 42.8%s SECONDS PEAN INRUSH : 4.77 AMPERES
&UE, RUN CURRENT : 2.37 AMFERES
Max¥ . RUM CURRENT : 2.37 AMPEPRPES
SEATING CURRENT 1 2.37 AMPERES
— . - - s b e o ot s R o —ee—
e g - ¥/D 1.000e0
Wy GC.e-?7
}= . -
' 770 1.000el |
: TL -B.274el 4
9. § g |
hior - iamgme V.0 2.500e-1 I
R T - .
" " Ny 0,07 [
AITCH | PP - :
LGNATURE 7.'D 1.000a} i
TL ‘9. 27‘.1
Sy - R i ‘
%
— i - I
[ ) ?
' I
= | S WCICEOR
1
\ 1
- ] B }
JRRENT iR . b e ]
[CN-ATURE H
] 4 - - . — - - - — -

91
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TEST IDENTIFICATION: VALVE #1é
STORAGE LOCATION  : 03-02
PLOT NO. S
™D & LOAD CELL
PRELOAD: < RUNMNING LOAD
K-FACTOR: 10450 WV
e e O e b iy Lonorion. $m i sy o e RN Y et st Sl okt U i A v s gy S S |
|¥/D 1.000a0 ;
i_ ,Vy 0- .-7 :
| T/0 S, 0000 ;
i (TL -4, 13Beal |
,L- -+ |
'v/D 2.500a0 |
L iVy 0.e-8 !
{T/0 S. 0000 ;
L o TL -4, 137al ,
GNATURE | j 38 |
: :
.L e i
L ju— Y WA O
D l ! :
CNATURE L -
. ' 2
& e - — i sk S - chlepileal =
- e

|-

I R PE——————

%91
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Test 1.D. Valve #17

Comments

The close-to-open bypass switch required

ad justment to properly cover the unseating
of the valve.

During testing the motor went "locked
totor” 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,

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,

During equipment installation, it was
noted that the spring cartridge cap was
full of grease (See Recommendation No. 1.)

The open torque switch setting was changed
from >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.

This valve exhibits relatively high
running loads in both directions, most
likely due to high packing drag.

Recommendations

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




{ TEST 1D: VALVE #17

SYSTEM OPERATOR
SYSTEM 1 N/A TYPE : sMe |
FLOW ¢ 0 SIZE I | !
TEMP t AMBLENT SERIAL NO. : 95294A \
PRESS : ATMOSPHERIC ORDER MO, : 3345420 |
SFTV PEL D: NO ORTENTATION: HORIZONTAL
|
ELFCTRICAL URLVE |
CONTROL CIR VOLTS: 120 10, NO. ¢ EX-U-SB
AL DT t Al TVPE : GATE
OFEN CONTROL 2 LIMIT S12E : 18
CLOSE CONTROL : TORQUE BODY ORTENTATION: HORIZONTAL |
MO : WA INITIAL POSITION: N/A |
S, SEMSING CIR. : VOLTAGE FiNaL POSITION : N/& |
TORQUE SHITCH MOTOR :
OPEM T.S. SETTING : >2.0/1.5 voLTS t 480 AC ;
CLOSE T.S. SETTING: 2.5/1.5 RATED wMPS: 2.8
LIMITER PLATE ¢ 4.0 SPEED ¢ 1700
T3 BALANCERBLE ¢ YES HORSEPOMER: M A :

TEST EQUIPHMENT

LOAD CELL # : SO K--N/A
AMP PROBE # ¢ FLUKE(20» MNa
HMAINFRAME # @ NA

THED & s NA



TEST 10: VALVE #17

BY: RLB

TR e R em— N ——
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THRUSET SIGNATURE ANBLYSIS

TS-0C-03-18
STROKE TIME 1 88,9 SECONDS
BYPASS TIME ¢+ 0.2% SECOMDS
THRUZT wT CLT : 8F7L M
SERT THRUST AT C3ST: 4509 #
AVE RUN THRUST : 4021 #
Pt FLEL THRUST : dléd W
IMERT 1al THRPUST P51 =
TOTAL THRUST : 134652 W
TORGUE Sk, SETTING: 2.5/1.%

T8~C0-03~19
STROKE TIME
BYPASS TIME
FROTECTION MeRGIN
UNSEATING TIME
=UE RN THRUST
Max RuUr THRUST
UHESERTING THRUST
THRUST AT CST

TORQUE <M.

SPRING PACK CALIBRATION SIGNATURE AMBLYSIS

TL-CAL-03~17

HMOTOR

C3-0C-03-20
STROKE TIME t
PEAK [MNRUSH t
AVE. RUM CURRENT
MAX. RUN CURRENT

SEATING CURRENT 3

K-FACTOR: 5514 MV

CURRENT SIGMNATURE AGLYSIS

82.9% SECONDS
7.76 HAMPERES
2.486 AMPERES
2.68 AMPERES

2.82 AMPERES

C5-C0-04-01
STROKE TIME
PEAK [NRUSH
AVE. RUN CURRENT
MAX, RUN CURRENT
END CURRENT

:

H

H

SETTING:

P S E———————

DATE: 04-17-8%

88.2 SECONDS

7.99 SECOMLS
7.8%5 GSECOMDE
1.9 SECOMDS
3224 W

3417 »

PRELOAD: < FLRINING LOs

88.25 SECONDS
8.18 AMPERES
2.38 AMPERES
2.41 AMPERES

2.41 AMPERES

P e SN TN

T I —
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TEST IDENTIFICATION: VYALUVE w17
STORAGE _OCATION : 03-19

PLOT NO. 2 :
TMD % SWITCHES: CLOSE TO OPEN
STROKE TIME : 88.2 SECONDS AVE RUN THRUST : 3226 1
MaX RUN THRUST : 3419
BYPASS TIME : $.5%5 SECONDS UNSEATING THRUST : 7170 # !
UNSEATING TIME : 1.9 SECONDS THRUST AT CST : N/A
PROTECTION MARGIN : 7.2% ZECONDS TOROUE SW. SETTING: >3.0/1.5
“
- — -y e o e e R e e =g
1 |v/D 1. 00080
! Vy O.e-7 :
!’ T/0 1. 250e!
. ! L -1.2775e2 -
L 2
! | L e v/D 2.500e0
Vy O.e6
L L -1.2780e2 | i
Vy |
i | |
F - !
: rr‘-— SR— - _ > i
L |
i
L% | !
4RUST s 4 : |
IGNATURE ! .1 H
L-—.--—-——L» —— il o i — e gl S, e el e . ittt st et t— e vty s = - J—- J
TL Ve

LI.IH- e o e s e g e st A

]
1
A
|
|
v
]
l
|
s
|
I
|
|
1
l
\
!
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TESY (UENTIFICATIONG VALVE #17
STORAGGE LOCATIONM s 03-20

PLOT ND. 3
MOTOS CURPENT & SUITCHES: OPEN TO CLOSE
STROKE TIME : $8.%5 SECONDS PEAK INRUSH 1 7.74 AMPERES
AUE. PUN CURRENT : 2.46 AMPERES
MAX, RUN CURRENT : 2.48 AMPERES
SEATING CURRENT  : 2.82 AMPERES
R D Sy - = NP orr ey S — . T R —— — - T '
1 V/D 1.000e0 i
L Vy 0.e-7 |
! T/0 1.250e1 i
L fi. ~1.3435e2
| R lv/p 2.500e-1
] . Vy C.e7
J1TCH S
IGNATURE | T/D 1.250el
‘ {TL ~1.3440e2
Vy‘— ﬁ
% ! '
: | !
b . ?
| 1 ‘
‘_ '-———u—-————.-——-—-——-——-————.«———-—-—-——-——————w—» g .
P | T |
1GRATURE . :
T T W U5 ™ (S o Lo ko J
1L Vx

(U4




TEST IDENTIFICATION: UALVE w17

STORAGE LOCATION  : 04-01
PLOT NO. 4
MOTOR CURRENT & SWITCHES: CLOSE TO OPEN
STROME TIME : 33.25 SECONDS PEAK INRUSH : 8.18 AMPERES
AVE. RUN CURRENT : 2.38 AMPERES
MAX., RUN CUPRENT : 2.41 AMPERES
END CURRENT : 2.41 AMPERES l
S el B il -—-'-'—"—-_—_-P d e i v v
r V/D 1.000e0 | |
Vy 0.e7 i ?
' T/D 1.250e1 fo AT |
’» i ; TL -1.2950e2 | b :
’ E\_/ e, R VlID 2. m” -I |
Vy 0O.e-7 { a
VITCH L_ J , |
[GRATURE ; T/D 1.250e! | r
ol (TL -1.2855e2 | |
Y}“ ; :
| | | :
. | i
r 1 | |
} ' 1 A
) | |
: : { ! i "
/RRENT — —
GNATURE F 1 .I
| | *
S VTP T L IR S— ——l
TL Vx

R R N N N N N = ——
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Test 1.D. Valve #18

Code Comments

1,4 The close-to-open bypass switch required
ad justment 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.

During equipment installation, it was
noted that the spring pack cartridge cap
was full of grease, (See Recommendation

- .

4 This particular valve exhibits
approximately 1492 inertia., (See
Recommendation No. 2.)

The torque switch settings were changed
from 2.5 to 1.75 in the open direction
and 2.0 to 1.75 in the close direction to
attain target thrust loads.

Recommendat ions

1. It should be noted that the Relleville springs do not require
lubrication

2. Due to the fact 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,

B s e e pa— — e e R e — —
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TEST

SYSTEM
SYSTEM 1 NeA

1D: VALVE wig

FLOM : O
TEMF + AMETENT
PRESS 1 ATHOSPHERIC

SFTY PEL Dt Mo#&

CLECTFICAL
COMTROL CIR YOLTS:
i re $
OFEN COMTROL s
CLOSE COMTROL '
MCT ?

S, SENSING CIR,

TORQUE SWITCH

120

LIMET
TORQUE

VOLTAGE

OPEMN T.5. SETTING @ 2.5/1,7%
CLOSE T.S. SETTING: 2.0-1.7%

LIMITER PLATE
TS BaLANCEABLE

1 4.9

' YES

174

OPERBTOR
TYPE t SMB
S12E t

SERIAL MO, ¢ 952934
ORDER NO. : 3345420
ORTENTATION: VERTICAL

UnlLUVE
1D, NO, 1 EXV-Sa
TYPE ¢ GATE
SIZE ' 18"

BODY ORIENTATION: HORIZONTAL
INITIAL POSITION: N/&
FIMaL POSITION @ NA

HMOTOR

UOLTS 1 440 AC
RATED APS;: 2.8
SPEED r 120
HORSEPOMER: N A

TEST EQUIPMENT

LOAD CELL ® ¢ 200K-~MN/&

AP FROBE ® @ FLUVE:20)

MalMFRAME # @ N/&
™D # 1 NA

No&A




TEST ID: VALVE #18 BY: RLE DATE: 0s8-16-84
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THRUST SIGNATURE aMALYSIS

TS-0C~1~-14 TS=CO~1-1%
STROKE TIME ¢ 88.3% SECOMDE STROKE TIME 5
BYPASS TIME + 0.4 SECONDS BiPASS TIME H
THRUST AT T T 3VeV M PROTECTION MaRGIN
SEAT THRUST AT C5T, 2487 # UNSEATLMG TIME :
AUE FUN THRUST t 225 » AUE RUN THRUST 1
M RUN THRUST t 281 0» Me RBUN THRLIST :
INERTIAL THRUST L 176 % UNSEATING THRUST
TOTAL THRUET t 0F73 0w THREUST AT (58T :
TORGQUE Sk, SETTING: 2.0/1.7% TORGUE M. SETTING:

SPRING PACK CALIBRATION SIGNATURE AMALYSIS

TL~CalL=-1-13
MOTOR
CE~0C~1-16
STROKE TIME '
PEAK [THNRUSH %

AVE, RUN CURPENT

MAX ., RUN CURRENT
SEATING CURRENT :

K-FACTOR: %430 WV

CUPRENT SIGHATURE aMNAL (SIS

C3-C0=1-17
88.4% SECONDS STROKE TIME '
8.07 AMPERES PEAK [HRUSH 1
2,46 AMPERES AVE. RUN CURRENT
2.51 AMPERES M, RUN CURRENT
2,63 AMPERES END CURRENT i

88  SECONDS
6,15 SECONDS
3.7 GECOMUGS
2,45 SECOMDS
[ 1O

355

<026 8

Mo

2.571.7%

PRELOAD: ¢ RUMMING LOAD

89,05 SECONDS
718 AMPERES
2.29 AMPERES
2.32 AMPERES
2.3 AMPERES



R R R I R R R

TEST IDENTIFICATION: "ALUE #1323
STORGE LOCATION : 1-14

PLOT NO. 1
TMD & SWITCHES: OPEN TO CLOSE
STROKE TIME : 89,35 SECONDS AVE RUN THRUST
MAxX RUN THRUST
BYPASS TIME : 0.4 SECONDS THRUST AT CST

SEAT THRUST a&T CST

INERTIAL THRUST
TORQUE SW. SETTING:Z.0 1.7% TOTel THRUST

:
i
:
:

225 »
281
295 #
387 =

1786 %

10978 =

- v

1

|v/D 1. 0000

Vy O.e-7

T/0 1.250el
TL -1, 4300e2

V/D 2.500e0
Vy O.e-86

1 770 1.250e!

TL ~1. 42852

Vx

B R R R R R R R R R RO R R R R R R R RO R TR e N TR

R WA TE
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) imEmeE |

WITCH !
LCNATURE {

iy

-

-

URRENT 2
IGNATURE i

PLOT NO. 3

MOTOR CURRBENMT & SWITCHES: OPEN TO CLOSE

STROKE TIME : B2.4% SBECONDS BEar IMNPUSH : 8,497 AMPERES
HUE, RUN CURRENT : 2.44 AMPEPES
PMear . FUN CURPENT : 2.51 AMPERES
SESTING CURPRENT t 2.43 AMPERES
- — —y- » - -— - = rm—— R ———— -
lv/o 1.000e0 |
{Vy B.e-7 !
iT/70 2. 5001
|TL 2. 1340e2
R —~ ~ k=
i { L’/D 2. S00e-1

'Vy O.e-7

T/D 2.500e!
[TL -2.1345e2

T —— ——  —————— —— S— — — —
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T FRETIFICATION: WBLVE B
Treice LOCRTTON s §-173

PLOT NO. S
™D & LoD CELL
PRELOGD: ¢ RPUNNING LOSD
P-FRLTOR: S£30¢ wV
2
Tai - o o v/D S.000e-1
Vy 0.e7
p .
1/0 S.000e0
TL -4 258e1
P—
V/D 2. 5000
L_ Vy O.e6
1/0 S.000e0
) TL -4, 255e1
. 7
. r |
. L l
- [ |
y |
'
) B R R |
Vx

081
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Test 1.D, Valve #19

Comment &

The close-to-open bypass switch required
ad justment to properly cover the
unseating of the valve,

The torque switch was found to he out of
balance by a factor of 2.3 to 1.0, (See
Recommendation #1).

This valve exhibits approximately 2308
inertia. (See Recommendation #2),

The open torque switch setting was
changed from 2.5 to 1.5 and the closed
torque switch setting was changed from
2,0 to 1.0 o attain the correct target
thrust loads.

During equipment installation, it was
noted that the spring cartridge cap was
full of grease. (See Recommendation
).

Recommendations

The torque switch was ad justed 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 MOVATS Series 2000 System.

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.

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

R e

B e e e

I R



| A e i . e e e & e e e R e e I

TEST 1D: VALVE W19

SYSTEM OPERATOR
SYSTEM ' TYPE 1 SMB
FLOW v 0 11 4 t 0
TEMP 1 AMBIENT SERIAL NO. : 950844
PRESS t ATMOSPHERIC ORDER NO. 1 236%542C
TFTY REL D: ORTENTATION: VERTICAL
ELECTRICAL MALVE
CONTROL CIR VOLTS: 120 10, NO. ¢ COv-108
AL/ bo t oAl TVFE 1 GATF
OPEH CONTROL LT SIZE 2"
CLOSE COMTROL : TOFQUE BOUY ORIENTATION: HORIZONTAL
MeC H INITIAL POSITION:
S, SENSING CIR,  VOLTAGE FitiaL POSITION
TORQUE SHITCH MOTOR
OPEN T,5., SETTING » 1.0-1.0 YOLTS ¢ 440 AC
CLOSE T.5. SETTING: 1.%71.% RATED AMPS: 4,48
LIMITER PLATE ¢ 2.9 SPEED t 1700
TS BrlLANCEABLE ' YES HORSEPOMER: 7.9

TEST EQUIPMENT

LOAD CELL ® ¢ S0 K--
AMP PROBE ® 1 FLUKE( 2O
MATHNFRAME W

THD # '
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TEST 1Dt UALUVE W19 BY: RLB DATE: 0s-16-8%

THRIST SIGNATURE ANALYSIS

T8-QC-03-08 T8~C0~03-09
STROKE TIME 1 83,7 SECONDS STROKE TiMe t 43.78 SECONDS
BrPASS TINE t 0,28 SECONDS BYPR&S TIME i 3,98 SECONDS
THRUST AT CST P 3810w PROTECTION raRGIN 1 3,2 SECONDS
SEAT THRUST AT CST: 35%4 w UMSEATING TIME t 0,78 SECONDS
AVE RUN THRUST tCFRELUAD AUE RUM THRUST L PRELOAD
M BUN THRULT 1 (PRELDWMD Ml RPN THRUST 1 CPREL Oab
INERT 1AL THRUST i 224 %, UNSEATING THRUST  &%70 w
TOTAL THRUGT 1 A7 0w THRUST AT C&T t Nod
TORQUE Sh. SETTING: 1.5 1.5 TOROUE SW. SETTING: 1.0.71.0

SPRING Palk CALIBRATION SIONATURE AMALTSIS
TL-CaL-03-07 F-FACTOR: S438 WV FRELOAD: 1440 »

MOTOR CURRENT 51GNATURE Al v51s

C3-0C-03~10 CS~C0-03~-11
STROKE TIME t 463.84 SECONDS STROKE TIME 1t 43,8 SECONDS
PEAK INRUSH t 7019 AMPERES PEAK  INRUSH 1 6,29 ANPERES
AVE, RUN CURFENT : 2.28 AMPERES AUE. RUN CURRENT 1 2,19 AMPERES
MAX ., RUN CURRENT 1 2.28 AMPERES MAax, RUN CURRENT 1 2,19 AMPERES
SEATING CURRENT 1 2.3% AMPERES END CURRENT t 2.19 AMPERES
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TEST 10T IFICATION: "WLVE 819

STIREGE  LO0ATION

¢ 23-08

TMD & SWITCHES: OPEN TO CLOSE

PLOT NO. 1
STROKE TIME : 3.9 SECOMDS
BYPASE TIME : 0.28 SECONDS

TOROUE SH. SETTING:!.51.9

AJE RUN THRUST
M BUN THRUST
THRUST AT CST
SEAT THRUST AT

TOTAL THRUST

: CPRELOAD
1 TPRELOAD
3 3610
CST: 3554 #
INERTIAL THRUST s 224 %

1 7671 @

S—

V70 1.000e0
Vy D.e7

1
T/D 1.000e!

TL -B. 344e!

R

Vr

: j v/D 2.S00e0
F -1"’ 0.e-6
T/0 1.000e1 )
TL -B. 346e1 |
Yy —
: |
!
e R
) | %
t 1 |
. ) - A o o J
T
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TEST IDENTIFICATION: YALVE #1°
STORAGE LOCATION s 03-07

v/0 1.000e0
Vy 0O.e-7

ﬂ
T/0 S. GG0e0

TL -4, 285Sel

v/D 2.500e0
Vy O.e-6

-
T/D S. 000e0

TL -4, 284el

PLOT NO. S
THMD & LOAD CELL
PPELOARD: 14640 #
V-FACTOR: S&28 WV
r - a2 S e ——— | 1 v g ™
-
-
L
LOAD CELL y |
SIGNATURE
b
! [
THRUST YRS ———
3IGNATURE
b e b e e e e ——— e b ———— e - e e e b e e e 4

b = =

881
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TEST 10: VALVE %20 BY: RLB DATE: 0&-14-8%
THRUST SIGNATURE ANALYSIS
3
- TS-0C-0%5-02 T5-C0-0%5-03
| STROKE TiME 1 53,14 SECONDS STROKE TIME ! $2.86 SECONDS
BYPASS TINE i 0 SECOMDS BrPRSS TIME ! 3.08 SECONDS
THRUST AT CST t 14020 PROTECTION MARGIN : 1.88 SECONDS
SEAT THRUST AT CST: (5940 UMSEATING TIME ¢ 1.2 SECONDS
AUE RUN THRUST i 50 W AUE RUN THRUST : 480 #
MAX PUN THRUST ¢ 120 ® MaC RUN THRUST 1 S50 W
, INERTIAL THRUST & = - UNSEATING THRUST : 2440 W
TOTAL THRUST T 17150 W THRUST AT CST ! NZA
TOROUE SW. SETTING: 2.0/¢2.0 TORQUE SW. SETTING: 2.0./<2.0
, SPRING PACK CALIBRATION SIGNATURE ANALYSIS
| TL-CAL-0%-01 K~-FACTOR: 12000 #.% PRELOAD: ¢ RUNNING LOAD
| MOTOR CURRENT SI1GNATURE AaLYSIS
: C5-0C-05-04 £5-C0-05-0%
: STROKE TIME : S53.16 SECONDS STROKE TIME 1 $2.88 SECONDS
l PEAK INRUSH t 11.08 AMPERES PEAK INRUSH : 11.31 AMPERES
' AVE. RUN CURRENT : 1.5& AMPERES AVE. RUN CURRENT : 1.41 AMPERES
MAX. RUN CURRENT : 1.5 AMPERES MAX. RUN CURRENT : 1.41 AMPERES
; SEATING CURRENT  : 3.19 AMPERES END CURRENT : 1.41 AMPERES
-
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Test I. D, Valve #20

Code Comment s
1,4 The close-to-open bypass switch required

ad justment 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 >1.5 to attain the target thrust
values.

Recommendat ions
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.

R e e P
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TEST ID: VALVE #20
SYSTEM OPERATOR
SYSTEM T NA TYPE « SMB
FLOW t 0 SI2E s 0
TEMP T AMBLENT SERIAL NO., ; 144289
PRESS + ATMOSPHERIC ORDER NO. : 3993294

SFTy REL Dt N s

ELECTRICAL

CONTROL CIR WVOLTS:
(Sl s t
OFEN CONTROL :
CLOSE CONTROL $
MCC i

St SENSING CIR,

TORGUE SWITCH

OPEN T.S5. SETTING :
CLOSE T.S. SETTING:
LIMITER PLATE !
TS BALANCEABLE s

ORTENTATION: VERTICAL

UnlVE
120 ID. NO. 1 DHO-3
wC TrPE ¢ GATE
LIMIT SIZE v 12
TORGQUE BODY ORIENTATION: HORIZONTAL
M/& INITIAL POSITION: N/A
VOLTAGE FINAL POSITION : NA/
MOTOR
2.07¢2.0 VOLTS : 0 AC
2.07¢2.0 RATED AMPS: 440
3.0 SPEED t 1700
YES HORSEPOWER: N/&

TEST EQUIPMENT

LOAD CELL ® : SOK--N/A
AMP PROBE ® : FLUKE(20) N/A
MAINFRAME # : N/A

™D # 1 N7A



e = B T & e e e ey S b i L e, o e e L L e o o

TEST IDENTIFICATION: VALVE %20
STORAGE LOCATION : 0S-02

PLOT NO. 1
TMD & SWITCHES: OPEN TO CLOSE
STROKE TIME : S3.14 SECONDS AVE RUN THRUST : 40 W
MAX RUN THRUST : 120 @
BYPASS TIME : 0 SECONDS THRUST AT CST : 16020 ®
SEAT THRUST AT CST: 15940 ®
INERTIAL THRUST ¢ 7 %
TORGUE SW. SETTING:2.0,¢2.0 TOTAL THRUST : 17160
- ——— R s o B e —p— r 4 y
r {v/0 1.00000 ],
Vy O.e7 H
- . ‘
T/0 1.00Cal !
(TL -8, 474e1
i ¥/D 2.500e0
r b SN o commmn. gees "r—vmw 0.e-6
L
'T/0 i.00Gel
\TL -B. 472a1
Vy'—- i
| i
F 1 :
' :
1]
—1’
! : ]
L ' ‘
| 1 §
|
L —— - el e e el e e el e B o e e e - > SRRV e e s . _____J
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TEST IDEMTIFICATION: VALVE #20
STORARGE LOCATION : 05-04

T R B R P S --——ﬂ
,

PLOT NO. 3
MOTOR CUFRENT & SWITCHES: OPEN TO CLOSE
STROKE TIME 1 93.16 SECONDS FPEAK INRUSH : 11.08 AMPERES
AUE. RUN CURRENT : 1,56 AMPERES
MAx. RUN CURRENT : 1.5 AMPERES
SEATING CURRENT : 3.19 AMPERES
L e P v ~ ™ RS s - — _— v A e N - v
o /D 1.000e0 11
. .11/0 1. 000el :
’. |TL -B. 34Be1 | fa
- ¥
| lv/D 2.500e-31 | *
L l v - ™ iVy O.e-7 i
i 'T/D 1.000e} ,
L ITL -8. 34401 |
; - 1
'L | |
L | |
o |
| ‘ I 1
i e DA e e ; :
| ——— Lo ;1 g
l_—_ — et i — . ————— s = W st et - | il o i - - — SN W - .._.__,.__‘_i ———— ——— _.,.*.-J
L Vx



TEST IDENTIFICATION: VALVE #20
STORAGE LOCATION : 05-0S

PLOT NO. 4
MOTOR CURRENT & SWITCHES: CLOSE TO OPEN

STROKE TIME : 52.88 SECONDS PEAK INRUSH
AVE. RUN CURRENT

MAX, RUN CURRENT
END CURPENT

e ow we

11.31 AMPERES
1.41 AMPERES
1.41 AMPERES
1.41 AMPERES

" lv/D 1.00Ce0
(Vy 0.e-7

T/D 1.000e!
TL -B. 346el

-

4

lv/n 2.500e-1

T LT T

e
S —

-~

— —— ——— -

A __-‘———__-_,‘__.__.—___.“_-__-]

"1 Vy OC.e-7
-

T/C 1.00Cal
TL -8B. 344el

l___.-__._---,JL_.--.. A TR L [P

L—.-_--—-—J—~-»-—s———&~_.- B i — -

TL Vx

S6l
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196811 "2~
0®00S 2 0/1
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0%000 't O/A
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TEST ID: VALVE #21
SYSTEM OPERATOR
SYSTEM : N/A TYPE : SMB
FLOW : 0 S12E t 3
TEMP T AMBIENT SERIAL NO. : 10144%
FRESS : ATMOSFHERIC ORDER NO. : 334584F
SFTy REL D: N/m ORTENTATION: VERTICAL
ELECTRICAL ValLVE
CONTROL CIR VOLTS: 120 ID. NO, t DRU-2
AC/ LT : AC TYPE i GATE
OPEN CONTROL : LIMIT SIZE t 12
CLOZE CONTROL : TORQUE BODY ORIENTATION:
MCC : NA INITIAL POSITION: N/&
SW. SENSING CIR, : VOLTAGE FINAL POSITION : N/A
TORQUE SWITCH MOTOR
OPEM T,8. SETTING : 2.0/1.0 VOLTS 1 440 AC
CLOSE T.S. SETTING: 1.0/1.0 RATED AMPS: 9.8
LIMITER PLATE 1 NONE SPEED t 1728
TS BALANCEABLE t YES HORSEPOWER: 6.94
TEST EQUIPMENT
LOAD CELL # : 200K--N/A
AMF PROBE # : FLUKE(200) N/A
MAINFRAME # : N/A
™D ® 1 NA

HORIZONTAL
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Test I. D, Valve #21

Comment s

The close-to-open bypass switch required
ad justment to properly cover the valve
unseating.

There is an apporent gap of
approximately ,011" in the spring pack
assembly .

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,

The open torque switch setting was
changed from 2.0 to 1.0 to obtain the
target thrust load. The closed torque
switch setting remained at 1,0,

Recommendations

1. No further corrective action necessary at this time,
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TEST 10: VALVE %21

STROKE TIME
BYPASS TIME

THRUST AT CST

TS~

:

BY: RLE

199

THRUST SIGNATURE ANALYSIS

oC-05-12
50.46 SECONDS
0 SECONDS

32455 »

SEAT THRUST AT CST: 22245

AVE RUN THRUST
Mad RUN THRUST
INERTIAL THRUST

TOTAL THRUST

1 CPRELOAD

1 {PRELOAD

TORQUE Sk, SETTING:

309 %
4573 »

1.071.0

TS-C0-05-13
STROKE TIME

BYPRSS TIME

PROTECTION MARGIN

UNSEATING TIME
AVE RUN THRUST
MAX RUN THRUST
UNSEATING THRUST

THRUST AT CST

DATE: 04-14-8S

i 49,6 SECONDS

i 6.18 SECONDS

: 3.72

SECONDS
i 2.44 SECONDS
t CPRELOAD
1 {FRELOAD
1 39754 »

1 NAR

TORQUE SW. SETTING: 2.0/1.0

SPRING FPACK CALIBRATION SIGNATURE ANALYSIS

TL~-CaAl -0S~-11

MOTOR

CS~0C-05-14

STROKE TIME :
PEAK INRUSH :

AVE. RUN CURRENT
MAX. RUN CURRENT
SEATING CURRENT

:

K=-FACTOR: 22117 WV

CURRENT SIGNATURE ANALYSIS

50.56 SECONDS
S1.7 AMPERES
9.44 AMPERES
S.44 AMPERES

7.44 AMPERES

CS~C0-05-15
STROKE TIME
PEAK INRUSH
AVE. RUN CURRENT
MAX . RUN CURRENT
END CURRENT

PRELOAD: 25500 »

1 49.48 SECONDS
: 52.72 AMPERES
: 5.8 AMPERES
: 5.8 AMPERES

: 5.%4 AMPERES



TEST IDENTIFICATION:
STORAGE LOCATION

PLOT NO. 1

TMD & SWITCHES:
STROKE TIME ¢ 50.46 SECONDS
BYPASS TIME : 0 SECOMD:

TORQUE SW. SETTING:!.0/1.0

VALVE w21
0s-12

TO CLOSE

AVE RUN THRUST
MAX RUN THRUST
THRUST AT CST
SEAT THRUST AT

INERTIAL THRUST

TOTAL THRUST

L m——

: {PRELOAD

t (PRELOAD

: 32456 #
CST: 32345 #«

: 309 %

: 54573 #

!-—*—-- . im Trreseniigfgy o i S e Sior it = o - T [V/D 2 1i
: Vy O.e"7 i
r |T/D 1.000el :
L |TL -4. 1860 J
) |
| Twn 2. 50060 |
; r w iVy C.e-8 i
saren ' L TJ+/p 1. 0006: :
SICNATURE | 'TL -4, 140 J
Vy }- - 1:
* 1 |
THRUST : ‘ :
x | :
F 1 |

| |
i |
l_..._,_.u.. PSRRI C-Rpp— o) sdsntliisnn . 5o % - JERPEIN SIS IUS SR S SEINPWICISSIPCE. TIC), R i s BUREEIT |

TL Yx

007



TEST IDENTIFICATION: UGLUE #21
STORAGE LOCATION  : 0%-13
PLOT NOD. 2
TMD & SWITCHES: CLOSE TO OPEN
STROKE TIME : 4%.4 SECONDS AUE RUN THRUST i (PRELOAD
Max RUN THRUST : (PRELOAD
BYPASS TIME : .15 SECOMDS UNSEATING THRUST : 39754
UNSEATING TIME : 2.4 SECONDS THRUST AT CST : NA
PROTECTION MARGIN : 3,72 SECONDS TORQUE SW. SETTING: 2.0/1.0
el . . e oo g — = o e . . ﬁ'T ‘
' R '¥/D 1.00Ce0 i
- iVy C.e-7 !
. *3 {
! iT/3 1.000e! :
] ! | TL -4. 16eC B
I il
r ‘ 1v/0 2.5C0e0 :
TP —— y 'Vy C.e-8 :
‘ -
swiTeR ————71/D 1.000e! f
SICNATURE | TL -4. 140 ‘
. X .
Vy ¢+ T b
| '
: |
- i i
: :
o
- ‘ : ~
THRUST - T |
SICNATURE : ;
i
L 1 ,
: ! ;
| ORI T a— T S ST B——— — - S WS SRS T SRS e i
1 Vx

102



STROKE TIME

e e e e e o . e e et . i . . gt s

FLOT NO.

T ——— — P R——— e ——

TEST IDEMNTIFICATION: UALUE W21
STORPAGE LOCATION 1 05-14

MOTOR CURRENT & SWITCHES: OPEN TO CLOSE
: 50.56 SECONDS PEAK INRUSH

AVE. RUN CURRENT
MAax. RUN CURRENT
SEATING CURRENT

H

N RN T UEN————

S51.7 AMPERES
S.46 AMPERES
S.46 AMPERES
7.44 AMPERES

SWITcH [
SIGNATURE

VY -

4

0TOR CURRENT
SIGNATURE

— Y . — il - [ S —

e gy

—__

'V/D 1.000ae0
_"Vy C.e-7

lT/D 1.000e:
JTL -4. 160

-

\¥/0 1.000e-1

Vy O.e-8

7/0 1.000e!
'TL -4, 140

L

oy

) EEATT ST AR

0z



TEST IDENTIFICATION: UALVE 421
STORAGE LOCATION 1 05-15

PLOT NO. 4
MOTOR CURRENT & SWITCHES: CLOSE TO OPEN
STROKE TI* t 49,58 SECONDS PEAK INRUSH : S2.72 AMPERES

AVE. RUN CURRENT : S.8 AMPERES

MAX. RUN CURRENT : 5.8 AMPERES

END CURRENT : 5.54 AMPERES
! O e e e e e sy T mE . 7 ' }r‘I/D 1. O0Ce-1 —!
i _i\;y C.e-8 |
‘L T/0 1.000e1 :
i e \TL -4, 140 J

1
F § i Iv.'o 1.00000 |
i 8 _WW————\ |Vy D.e-7 '
: .’ - i
r _4 l———-—-|T/D 1. 000e! |
SWITCH 7L -4. 18eD

sxcmmsv o ___4
Yy ! )
i ! ]
L 1 5
| 4 4
. l T 1
| ' :
H 1 l |
F ] 7 :
1OTOR CURRENT - L“""‘"’"‘" !
SIGNATURE L BT R s . S S - PN . M|



LOAD CELL
SIGNATURE

TEST IDEMTIFICATION: VALVE #21
STORAGE LOCATION : 0S-11

PLOT NO. S
™D & LOAD CELL
PRELOAD: 25400 #
K-FACTOR: 22117 ww
S ——— T —— -4 I e e bt bR e, T e i

—_—— — — T Y S— ——

fr

|
|

‘V/D 2.S0Ce0
(Vy 0O.e-6

11/0 S. D00
L 1.122ei

A

== o
lv/0 1.000e0
iVy 0. e-7

‘]T/D 5. 000

[ ————t 112093

k. - . _.#.4 G

SRS SR (o S T

|
i
L

N P —
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TEST ID: VALVE w22

SYSTEM

OPERATOR
SYSTEM i N/A TYPE + SMB
FLOW r 9 S12€ t 00
TEMP t AMBIENT SERIAL NO, : 101234
FPRESS 1 ATMOSPHERIC ORDER MO, : 337110

SFTY REL'D: NA

ORTENTATION: VERTICAL

ELECTRICAL UALVE
COMTROL CIR VOLTS: 120 10. NO, 1 RCU-4
mC 0L : AC TYPE t GRTE
OPEH CONTROL s LIMIT SI2E § Y8
CLOCE CONTROL : TOROUE BOOY ORIENTATION: HORIZONTAL
Mee t N7& INITIAL POSITION: N/A
SW., SENSING CIP. : V'OLTAGE FINAL POSITION : NA
TORQUE SWITCH MOTOR
OPEN T.S5. SETTING : 1.5/1.5 VOLTS 1 440 wC
CLOSE T.8. SETTING: 1.5/1.5 RATED aMPS: 2.2
LIMITER PLATE t 3.0 SPEED t 1700
TS CALANCEABLE 1 YES HORSEPOMER: 0.7

TEST EQUIPMENT

LOAD CELL # : SOK--N/a
AMP PROBE ® : FLUKEC(Z20) N/A
MATNFRAME # : N/A

™D # : NJA
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Test 1.D. Valve #22

Conment.s

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,
However, 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
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),

The close-to-open bypass switch required
ad justment to properly cover the valve
unseating.

The thrust signatures reveal an apparent
gap of approximately .050" in the spring
pack assembly,

In the current signatures there is an
apparent cyclic loading condition at a
frequency of approximately 2.0 seconds.
(See Recommendation #2).

Recommendations

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 mezhanical overload
condition,

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.
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TEST 1D0: VALVE

207

u22 BY: RLB DATE: 046-14-8S5

THRUST SIGNATURE ANALYSIS

TS-0C-06-02 T$-C0-06-03

STROKE TIME t 25.22 SECONDS STROKE TIME 1 24,86 SECONDS
BYPASS TINE t 1.41 SECONDS BYPASS TIME  3.13 SECOMDS
THRUST AT CST i 13079 PROTECTION MARGIN : 1,42 SECOMNDS
SEAT THRUST AT CST: 13079 W UNSEATING TiME ¢t 1.71 SECONDS
AVE RUN THRUST t<{PRELOAD AVE RUN THRUST P {PRELOAD

Max RUN THRUST 1 (PRELOAD MAX RUN THRUST tCPRELOAD
INERTIAL THRUST : 14 % UNSEATING THRUST : 7238 #

TOTAL THRUST 1 14797 W THRUST AT CST 1 NA

TORQUE Sid. SETTING: 1.5/1.5 TORQUE SW, SETTING: !.571.9%

SPRING PACK CALIBRATION SIGNATURE ANALSIS

TL-CalL~-0s-01

MOTOR

Cs-0C-0s8~04
STROKE TIME b
PEAK TNRUSH :

AVE. RUN CURRENT
Mix, RUN CURRENT

SEATING CURRENT :

K-FACTOR: 9818 WV

CURRENT SIGNATURE AMNALYSIS

C5-C0-046~0%5
25.12 SECONDS STROKE TIME :
<5. ¥1 AMPERES FPEAK INRUSH :
1.72 AMPERES AVE. RUN CURRENT
1.77 AMPERES Max ., RUN CURRENT
1.85 AMPERES END CURRENT 3

PRELOAD: 3340 W

24,84 SECONDS
é& AMPERES
1.77 AMPERES
1.79 AMPERES

1.8 AMPERES



TEST IDENTIFICATION: UALVE w22
STORAGE LOCATION : 04-02

PLOT NO. 1
TMD & SWITCHES: OPEN TO CLOSE
STROKE TIME 1 295.22 SECONDS AVE RUN THRUST 1 CPRELODAD
MAX RUN THRUST 1 CPRELOAD
BYPASS TIME : 1.81 SECONDS THRUST AT CST : 13079 #
SEAT THRUST AT CST: 13079 #
INERTIAL THRUST : 14 %
TORQUE SW. SETTING:1.571.% TOTAL THRUST : 14797 W
——— - - - M o PR 2 R — S— WP — " L mep—
— - " o o e iv/D 1.000e0 :
' {Vy OC.e-7 :
.L IT/D S. 0C0el |
+ - T B
i 'v/D 2.500e0 !
: ' "_‘M" YT ~vryY— m\ly 0.e-8 ;
- |
wITen | j {T/0 5. 000e0 ,
SIGNATURE ' TL -4, 207el |
Vy b x o !
| !
F 1 :
THRUST ' an J }
SIGNATURE -
[ (. — 7 :
| \ i
4 1]
L - |
] Al
'
I i t
. SRS wille_ s enapageadl < ol e - s - - === - e - - e
TL Vx

A bk b e e e e — e L e o il

. NSNSy AT,

802



TEST IDENTIFICATION: VALVE #22
STORAGE LOCATION 3 08~03

PLOT NO. 2
TMD & SWITCHES: CLOSE TO OPEN
STROKE TIME : 24.86 SECONDS AJE RUN THRUST : CPRELOAD
Max RUN THRUST : CPRELOAD
BYPASS TIME : 3,13 SECONDS UNSEATING THRUST ; 7238 #
UNSEATING TIME : 1,71 SECONDS THRUST AT CST : N/A
PROTECTION MaRGIN : 1.42 SECONDS TORQUE SW. SETTING: 1.5/1.5
oty abenaies - = _—— - —_— P e . —d N I P P S S Sgaris Py & i - B . e _ﬁ
Iy Eal . - N IV/D 1.000eC |
: Vy OC.e-7 i
!" T1/0 . cooe0 |
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. ~ L 42081 3
r ! lv/0 2. 500e0 |
: 1 rrr—— ﬁ‘w-———-—1 -{Vy 0.e-6 "
— f‘ . T/0 S.000eC :
SIGNATURE | TL -4.207el j
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'
}
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1 e N » _—1 —40
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TEST IDENTIFICATION: UALVE #22
STORAGE LOCATION : 06-04

FLOT NO, 3
MOTOR CURRENT & SWITCHES: OPEN TO CLOSE
STROKE TIME : 25.12 SECONDS PEAK INRUSH : 5.91 AMPERES
AVE. RUN CURRENT : 1.72 AMPERES
Max . RUN CURRENT : 1.77 AMPERES
SEATING CURRENT : 1.85 AMPERES
(S e s e A T ety e . e o S e s R WP S eyt ‘T-W/D 1 i
‘Vy 0.e-7 ’
|
‘ivn S. 0000 :
| ) |TL -4.208@1 ~
: 1.
}' | I 'V/D 1.000e-1 | =)
: , Vy CO.e-8 !
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r' H T/0 S.000e0 l
SHI;SIR'I! i {TL -4, 2071 )
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]
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PLOT NO. &

TEST IDENTIFICATION: UALUE #22
STORAGE LOCATION : 06-0%

MOTOR CURRENT & SWITCHES: CLOSE TO OPEN

STROKE TIME : 24.84 SECONDS PEAK INRUSH : 6 AMPERES
AUE. RUN CURRENT : 1.77 AMPERES
Max. RUN CURRENT : 1.79 AMPERES
END CURRENT : 1.8 AMPERES
e TR .k e R e o k
PO e ayre Lol V/D 1.00Ca0 {
! (Vy O.e-7 ’
~ ?
‘, T/D S.000e0 :
5 TL -4, 206el §
'
r m v/D 1.000e-1 |
Vy C.e-8 !
bﬂ—ﬁ |
4’ g-\___%m 5. 000eD ,
SWITCH | (TL -4, 2071
SIGNATURE | LL ‘b
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THRUST
SIGNATURE

TEST IDENTIFICATION: UALVE #22

v

/

vl - -

STORPAGE LOCARTION s 0é6-01
PLOT NO. S
TMD & LOAD CELL
PRELOAD: 3340 &
K~FACTOR: %818 WV
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TEST ID: VALVE #23
SYSTEM OPERATOR
SYSTEM i NA TYPE + SMB
FLOW 1 0 SI1ZE ¢« 3
TEMP : AMBIENT SERTAL MNO. : 101444
PRESS : ATMOSPHERIC ORDER NO. : 3365840

3FT: REL 'D: N A

ELECTRICAL

CONTROL CIR VOLTS:
AL/ DC 3
OPEN CONTROL :
CLOSE CONTROL $
MCC :

SW, SENSING CIR.

TORQUE SWITCH

OPEM T.8. SETTING :
CLOSE T.5. SETTING:
LIMITER PLATE '
TS BALANCEABLE ¢

ORIEMTATION: VERTICAL

VALVE
120 1D0. NO. t DH=V=]
Al TYPE i GRTE
LIMIT SIZE 12
TORGUE 8007 ORIENTATION: HORIZONTAL
Nw INITIAL POSITION: N/A
VOLTAGE FINAL POSITION : N/A
MOTOR
2.071.0 VOLTS 1 440 AC
1,971.0 RATED aMPS: 9.8
2.0 SPEED t 1729
YES HORSEPOWER: 4,%6

TEST EQUIPMENT

LOAD CELL # : 200K--N/A

AMP PROBE # 1 FLUKE(200) N/A
MAINFRAME # @ MN/A

™D # i NA
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Test I.D. Valve #23

Comments

The close-~to-open bypass switch required
ad justment to properly cover the
unseating of the valve.

The torque switch was fouwnd to be out of
balance by a factor of 2.1 to 1,0, (See
Recommendation #1).

The open torque switch setting was
changed from 2.0 to 1.0 and the close
torque switch setting was changed from
1.5 to 1.0 to attain target thrust
values,

Kecommendations

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,



TL=CAL-05-06

MOTOR

Cs~0C-05-09
STROKE TIME :
PEAK INRUSH i

I e B e e

AVE. RUN CURRENT
MAX., RUN CURRENT
SEATING CURRENT H

S s ———_p R N I e —

TEST 10: VALVE #23
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BY: RLB

THRUST SIGNATURE ANALTSIS

T5~0C-05-07 TS-C0-05-08

STROKE TIME t S2.78 SECONDS STROKE TIME
BYPASS TIME + 0 SECONDS BYPASS TIME
THRUST AT CsT ¢ 38145 w PROTECTION MARGIN
SEAT THRUST AT CS5T: 28237 # UNSEATING TIME
AVE RUN THRUST tCPRELOAD AVE RUN THRUST
MAX RUN THRUST 1 CPRELOAD Max RUN THRUST

. INERTIAL THRUST T 129 A% UNSEATING THRUST
TOTAL THRUST 1 §33%2 » THRUST AT CST
TORQUE S, SETTING: 1.5/1.0

SPRING PACK CALIBRATION SIGMNATURE ANALYSIS

K-FACTOR: 18211 WV

CURRENT SIGNATURE ANALYSIS

CS~-C0-0S~10
S$3.02 SECONDS STROKE TIME
S8.3 AMPERES PEAK INRUSH
6.2 AMPERES AVE. RUN CURRENT
6.2 AMPERES MAX, RUN CURRENT

8.9 AMPERES END CURRENT

DATE: 04-14-8%

t S1.94 SECONDS
t 49.494 SECONDS

t 2,44 SECONDS

1 2 SECONDS

1 {PRELOAD
1CPRELOAD

t 33957 #

1 N&

TORQUE SMW. SETTING: 2.0.1.0

FRELOAD: 24400 #

: 52 SECONDS
t 54.7 AMPERES

t 6.1 AMPERES
t &.1 AMPERES
t & AMPERES



WITCH
IGNATURE

HRUST
IGNATURE

PLOT NO.

STROKE TIME
BYPASS TIME

: 0 SECONDS

TORQUE SW. SETTING:1!1.571.0

TL

TEST IDENTIFICATION
STORPAGE LOCATION

+ 52.98 SECONDS

.
s
.
s

UALVE #2232
nS-07

TMD & SWITCHES: OPEN TO CLOSE

AVE RUN THRUST 1 {PRELOAD
MAxX RUN THRUST 1 (PRELOAD
THRUST AT CST : 381446 ¥
SEAT THRUST AT CST: 38237 #
INERTIAL THRUST : 129 %

TOTAL THRUST : 53382 »

" lv/D 1.000e0
Vy O.e7

T/0 1.000e!
{TL -3. 100

v/0 2.500e0
Vy O.e-8

—

-1
e T/D 1.000el
TL -3.08e0

SP— ..-...JL..»—._._..._A-_ — _.___J

S U

Vx

e e 4 e —— —— -

912



PLOT NO. 2

TEST IDEMTIFICATION: UALYVE W23
STORAGE LOCATION : 05-08

TMD & SWITCHES: CLOSE TO OPEN

STROKE TIME : $1.98 SECONDS AVE RUN THRUST : (PRELOAD
Max RUN THRUST : <{PRELOAD
BYPASS TIME : 4.44 SECONDS UNSEATING THRUST : 33957 #
UNSEATING TIME : 2 SECONDS THRUST AT CST 1 N/A
PROTECTION MARGIN : 2.44 SECONDS TOROUE SW. SETTING: 2.0/1.0
‘r — - — ik R ' — ' s ‘-P--—- - pee— g L Y l
! V/0 1.000el ‘
'L Vy O.e-7 !
; T/D 1.000el j
;_ ‘TL -3. 10e0 4
i : {V/D 2.500e0 I
b : Vy C.e-6 {
. | -
T v
[ , T/D 1.000ei f
WITCH wi J TL -3.08e0 |
IGNATURE 'Y E
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| | i
I . |
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RUST e ) KL 1
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| 1 ;
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PLOT NO. 3
MOTOR CURRENT & SWITCHES: OPEN TO CLOSE
STROKE TIME : 53.02 SECONDS PEAK TNRUSH 1 5.83 AMPERES
AVE. RUN CURRENT : 0.2 AMPERES
MaY . RUN CURRENT : 0.2 AMPERES
SEATING CURRENT : 0.89 AMPERES
Jtontay s o -y sy S| s iviae e e s A % rgimiese g
- o = lv/0 1.000e0 !
L Vy D.e~7 :
| ir/n 1. 000e!l J
L |TL ~3.76e0 |
1
‘ /D 2.5008-1 |
i_ ,Vy 0. e-7 l
W1TCH : L i TL -3. 740 J
IGNATURE /¥ i
; : i
- 1 1
I i —’ !
L L |
1 x
| 1
{ I :
- = — ik S S
JTOR CURRENT ! PRI TN -1 P -—-11 g
IGNATURE ! : :
L- - PSR W - - - - - - —h— . -~ —— el - S W — SpS— SR Sy - - i - -~ 7—J
TL v

TEST IDENTIFICATION: “MLUVE 823
STORAGE LOCATION : 0S-0¥%
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TEST IDENTIFICATION: UALVE #23

STORAGE LOCATION : 0S-10
PLOT NO. 4
MOTOR CURRENT % SWITCHES: CLOSE TO OPEN
STROKE TIME : 52 SECONDS PEAK INRUSH : 5.67 AMPERES
AVE., RUN CURRENT : 0.41 AMPERES
MAX. RUN CURRENT : 0.41 AMPERES
END CURRENT : 0.4 AMPERES
e i 2o, e e e T o T e e o Ay Mkttt gy T ey
f—- {V/D 1.000eC i
L {Vy 0. e-7 i
| |
g T/D 1.000el ;
‘_ ITL ~3. 760 ]
I e =
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L _,Q'Vy 0. e~7 :
| T —————— {T/D 1.000el :
WITCH } S 4 .
IGNATURE  Vy » TL ~3.74e0 .
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| 7 !
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OTOR CURRENT TS S S — 1 |
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1
(ISR sox weanll . A il el o il s sues sl J'
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TEST IDENTIFICATION: WALVE W2

STORAGE LOCATION 1 05-06

PLOT NO. S
T™D & LOAD CELL

PRELOAD: 24400 W
K-FACTOR: 18211 WV

3
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. . Zuaiie e s --?'— e i samnd LA L v
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Test 1.D. Valve #24

nts

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,)

The thrust signatures indicate minor
loading conditions throughout both
opening and closing strokes, (See
Recommendation #1),

The open-to-close thrust signature
reveals a minor degradation as the valve
approaches the seat. (See
Recommendation #2),

Recommendations

This characteristic is typical of rotating stem type operators and
does not, in our opinion, jeopardize valve operability at this time,

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 1D: VALVE #24 BY: RLE DATE: 04-14-8S5

THRUST SIGNATURE ANALYSIS

TE~0C-056-07 TE-CO-0s&-08

STROKE TIME 1 7,09 SECONDS STROKE TIME : $.882 SECONDS
BYPASS TINE t 1.142 SECONDS BYPASS TIME 1 1.908 SECOMDS
THRUST AT CST 1 2008 W PROTECTION MORGIN : 0.348 SECONDS
SEAT THRUST AT CST: 1571 UNSEATING TIME t 1.158 SECONDS
AVE RUN THRUST t 239 AVE RUN THRUST 1 447

M RN THRUST LU Mex RUN THRUST 1 732

INERT AL THRUST t 22 7 UNSEATING THRUST : 2414 #

TOTAL THFUST t 2450 # THRUST AT CST : NS

TORQUE SW., SETTING: 1.5/3.0 TORDUE Sk, SETTING: 2.0-3.0

SPRING PACK CALIBRATION SIGNATURE ANALYSIS
TL=ChL-05~08 K-FACTOR: 725 WV PRELOAD: ¢ RUNMING LO&D

MOTOR CURRENT SIGMNATURE ANALYSIS

CS-0C-04-0% C5~C0~-04~10
STROKE TIME 1 7.12 SECONDS STROKE TIME t 4.904 SECONDS
PEAK INRUSH t 1.71 AMPERES PEAK [MNRUSH t 1.94 AMPERES
AVE, RUN CURRENT : 0.24 AMPERES AVE., RUN CURRENT : 0.78 AMPERES
MAaX. RUN CURRENT 1 0.84 AMPERES MAaX ., RUN CURRENT : 0.79 AMPERES
SEATING CURRENT 1 0.81 AMPERES END CURRENT : 0.79 AMPERES

Rk
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TEST IDENTIFICATION: UALVE #24
STORAGE LOCATION : 0&6-0F%

PLOT NO, 3
MOTOR CURRENT & SWITCHES: OPEN TO CLOSE

STROKE TIME ¢ 7.12 SECONDS PEAK INRUSH : 1.91 AMPERES
AVE., RUN CURRENT : 0.84 AMPERES
Max. RUN CURRENT : 0.84 AMPERES
SEATING CURRENT : 0.81 AMPERES

SO — - s L A

- — e o i {v/D 1.000e0 1{
i IVy C.e~7 :
L)
L Te/n 1. 00060 |

: W ITL -8. 4.2e0
- : ‘- y/p 1. 000e-1 1
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1 : I
siTch T | 1T/D 1.000e0 i
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Test 1.D. Valve #25

Comment s

The close-to-open bypass switch required
ad justment to properly cover the
unseating of the valve.

The open torque switch setting was
reduced from 2.0 to <1.5 and the closed
torque switch setting was reduced from
1.75 to »1.5 to attain the target thrust
loads.

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,

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).

The close-to-open thrust signature
reveals a slightly extended loading
condition during valve unseating. (See
Recommendation #2),

Recommendations

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,

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 #2S

SYSTEM OPERATOR
SYSTEM  : NA TYPE ' SMB
FLOW ' 0 SI2E 2
TEMP ¢ AMBIENT SERIAL NO. : 105502
PRESS i ATMOSPHERTC ORDER NO. : 2411740
SFTY REL D: NA ORTENTATION: VERTICHL
ELECTRICAL VALVE
!
CONTROL CIP UOLTS: MN/& 10, NO. ¢ DHU-SA
s : Al TYPE t GATE
i OPEN CONTROL ¢ LIMIT S12€ 14
| CLOSE CONTROL : TOROUE BODY ORIENTATION: WORIZONTAL
MCC t NA INITIAL POSITION: N/A
SW. SENSING CIR. : VOLTAGE FINAL POSITION 1 N&
TORQUE SWITCH MOTOR
OPEN T.5, SETTING ¢ 2.0/1.4 VLTS 1 460 AC
CLOSE T.5., SETTING: 1.7%/1.6 RATED AMP3; 7,959
LIMITER PLATE 't 2 SPEED 1 34%0
TS BALANCEABLE & 1ES MORSEPOWER: .3

TEST EQUIPMENT

LOAD CELL # & 200K-<N/A

AMP PROBE # : FLUKE(200) N/A
MAINFRAME ®  N/A

™0 » t N7a
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i TEST 103 VALVE 25% BY: RLB DATE: 0é-146-85

THRUST SIGNATURE ANALYSIS

‘ TE~0C-04-1% TS~CO-04-14

t STROKE YIME : 9,845 SECONDS STROKE TIME ¢ ?.74 SECONDS
BiPASS TIME : 0 SECOMUS BYPASS TIME 1 1.42% SECONDS
THRUST AT CST t 7?43 » PROTECTION MARGIN : 0.815 SECONDS
SEAT THRUST AT CS5T: 2488 W UNSEATING TIME : 0.61 SECONDS
AUE RUN THEUST t 1457 @ AJE RUN THRUST 1 1457 W
Max LN THRUST 3 2397 W Med RUM THRUST t 1927
IMERT AL THRUST § 292 % UNSEATING THRUST : 4063 #
TOTAL THRUST t 31984 W THRUST AT CST 1 7567 W
TORGUE SW., SETTING: 2.0.21.95 TORQUE SW. SETTING: 2.0-¢1.9

SPRING PACK CALIBRATION SIGNATURE AMNALTSIS

TL-CAL~04~14 F-IaCTOR: 9400 WY PRELOAD: < RUNNING LOAD

MOTOR CURRENT SIGNATURE AtdLYSIS

CS-0C-04~-17 €s-C0-04-18
STROKE TIME : 7.88 SECONDS STROKE TIME ¢ 9.77 GECONDS
PEAK INRUSH t+ 39.7 AMPERES PEAK TNRUSH 1 37.4 AMPERES
AJE. RPUN CURRENT @ 4.2 AMPERES AE, RN CURRENT ¢ 3.9 AMPERES
Max, RUN CURRENT : 4.2 AMPERES Max, PUM CURRENT 1 3,9 AMPERES

SEATING CURRENT 1 4,8 AMPERES END CURRENT i 3.7 AMPERES

e i S -

NN
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TESTY IDENTIFICATION: VALVE 298
STORAGE LOCATION : 04-1S5

PLOT NO. 1
TMD & SWITCHES: OPEN TO CLOSE
STROKE TIME : 9.84%5 SECONDS AVE PN THRUST : 1457
MAaX RUN THRUST 1 2397 #
BYPASS TIME : @ SECONDS THRUST AT CST ;1 7943 &
SEAT THRUST AT CST: 4484 #
INERTIAL THRUST s 297 %X
TORGUE ShW. SETTING:2.0-21.5 TOTAL THRUST : 31584 »
ey r e S e TP b e Ay S A e g — o
] :V.’D 1. 0CCal
L ¥y O.e7
T/D 2.500a0
] -
L JL 2. 1575al
iTwn 2. 500e0
v C.e-B
- _‘ Y
' |T/D 2.5C0e0
JTL ’2. 157001
Vy &=
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TEST IDENTIFICATION: UALVE 2Se

STORARGE LOCATION

: 04-16

PLOT NOD. 2
T™D & SWITCHES: CLOSE TO OPEN
STROKE TIME : .74 SECONDS AVE RUN THRUST 1 1457 #
Max RUN THRUST 2 1927 @
BYPASS TIME 1 1.425 SECONDS UNSEATING THRUST : 8043 @
UNSEATING TIME : 0,61 SECONDS THRUST AT CST : 7567 @
PROTECTIONM MaFGIN 3 0.815 SECONDS TORQUE SW. SETTING: 2.0-41.S
g e L S TR ———— w - A ——— L
r V/D 1.000a0
i_ Vy O.e-7
| Tr/0 2.50000
L TL -2.0955e1
g .-——] v/0 2.500e0 |
¥ | 4 i
i e ——— T/D 2.500e0 :
L ! "1 TL -2. 0950e!
J
! i
+ ; !
L rr\.. el
L 4 |
'
i i
e e i it sl vl o orsadlinesiriralinermil i J

[4%4

-~
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WITCH
JCRATURE
vy
L
|
L
OTOR CURRENT
IGNATURE

A

PLOT NOD. 3

UALUVE 29

04-17

TEST [DENTIFICATION:
STORAGE LOCATION :

MOTOR CURRENT & SWITCHES: OPEN TO CLOSE

f‘r’T'

STROKE TIME f.88 SECONDS PEAK INRUSH : 39.7 AMPERES

AJE. RUN CURRENT : 4.2 AMPERES

MAaxX., FUN CURPENT : 4.2 AMPERES

SEATING CURRENT : 4.8 AMPERES

A T e S e e T e e R T g -, - fr
lv/D 1.000e8 |
‘iVy 0.e7 ,
|T/!J 2. 5C0e0 |
‘TL -2.0955a! |
ail .
i {v/o 1.0008-1 |
j I iVy C.e-8 !
'T/0 2.500e0 :
ITL -2.0850e! !
T 7
) . :
) | ‘
: 1 ,
] :
K ‘YL J
i ; |
M '
—— - | SERp— i
| i
— - — e e — e —— — e e e e e e d
W

(%4



234

P

o e ———

8
R

o
W
%
o
mm

dri3a8ns 313
ANGSEND NOY T g
LH3adnd MY 30k
HENENT 434 SGNDJIS Jl%e¢ ¢ 3HIL 380815
N340 CL 3S07D SIHILIMS ¥ L3805 8010w
* DN 107%

ei-ed ¢ NGO 14Y007T 39WH0LS
PSZ I TMNDTAMSIATL@aT 153

FEAIVRO]
INIWEND ¥OIC

FAALIVROT
HOlIm



S L ——

235

= u
P ok 2 e e e - o - s Seuhon— Syt iotlenpesies M
: . _
! hv A_
w ! ECTHE
.h ; 1 1S8R
&
ﬁ e . 4
! J r f.dl #
e : TWALIVNOIS
_ " 4 T30 avon
Ay
| tesoey I 4
_. oeps2 °t n:.m- ‘*
| g-o°g 4a| :
0%00s 2 QS_ .._
1801 "1~ i .
geos2°t o1/ |
{ L
i-8Q Ap
Us0os “t nxi - o - - e - . g

Al Girs taollTa-d
QY07 SNINNNE > QW0 T3sd

733 0T % AU

*i-p0 @ NO 118007 39WE0LS
5T IO NNDTAMOTSIEOT 1834

5 "ON 10T



236

TEST 1D: VALVE 26

OPERATOR
1 NA TYPE : BGATE
t 0 S12E : 00
TEMP + AMBIENT SERIAL NO. : 134723
PRESS i ATMOSPHERIC ORDER NO. : $330794
SFTY REL D N'& ORIENTATIOMN: VERTICAL
ELECTRICAL URLVE
CoNTROL CIR LOLTS: 120 10, NO. : ROV~
A e 1 oAl TYPE 1 GATE
OPEN CONTROL t LIMIT SIZE 1 2,9
CLOSE CONTROL ¢ LIMIT BODY ORIENTATION: HORIZONTAL
MCC 1 NA INITIAL POSITION: NA
Shi, SENSING CIR, : VOLTAGE FINAL POSITION @ N/A
TORQUE SWITCH MOTOR
OPEN T.S5. SETTING : 2.29/2.2% VOLTS t 460 AC
CLOSE T.S. SETTING: 1.0.1.0 RATED aMPS: 4
LIMITER PLATE 1t 2.78 SPEED t 1700
TS BalANCEABLE t NO HORSEPOMER: 1.4

TEST EGUIPMENT

LOAD CELL # : SOK--N/A

AMP PROBE # : FLUKE(20) NA
MAINFRAME # : N/A

™D # t N/A




Test I.D, Valve #26

Comment s

The close-to-open bypass switch required
adjustment to preclude an inadvertent

torque switch trip during operator
hammerblow,

The open-to-close thrust and motor
current signatures indicate that the
disc does not contact the seat, (See
Recommendation #1),

Recommendations

I. An assessment of this condition should be made by plant personnel to

determine if an adjustment to the close 1imit switch should be made to
allow the operator to develop a seating force,
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TEST ID: VALVE #2s Br: RLE DATE: 08~16-85

THRUST SIGMNATURE abimliS13

TS-0C-08~12 TE-C0-0s~13
STROKE TINE ¢ 4.272 SECOMDS STROLE TIME 4,208 SECOHDS
BrPass TIME 3 0.%9 SECONDS BVPASS TIME t 0,57 SECONDS
THRUST AT CST 1 PREL 0D FROTECTION MARGIM : 0,144 SECONDS
SEAT THRUST wT C357: (PRELOWD UNSERT ING TIME t 0.426 SECONDS
AJE FUN THRUST 1 CPRELORD “UIE RUM THRUST 1 L PRELOAD
Max RUN THPUSY t CPRELORD Mad RUN THRUST $ LPRELORAD
IMERTIAL THRUST 10 X UNSEATING THRUST ¢ (PRELOAD
TOTAL THREUET ! PRELORD THRUST AT CST 1t 9234
TORQUE SW, SETTING: 1.0.1.0 TORGUE SW. SETTING: 2.2%/2.2%

SPRING PalkE CALIBRATION SIGNATURE AMNALYSIS

TL-CAL-0&-11 K-FALCTOR: 8245 WU PRELOAD: 4440 W

MOTOR CURRENT SIGNATURE ANaLSIS

CS~0C-0&-149 CE-CO~06~195
STROKE TIME b 4,292 SECONDS STROKE TIME t 4,24 SECOMNDS
PEAK [INRUSH i 10.44 AMPERES PEAK [NRUSH t 10,385 AMPERES
AUVE. RUN CURRENT 1 2,45 AMPERES AVE., RUN CURRENT  2.74 AMPERES
MR, RUN CURRENT @ 2.45 AMPERES Max, RUN CURRENT 1 2.76 AMPERES

SEATING CURRENT t 2.65 AMPERES END CURRENT 1 2,76 AMPERES

R A O RO =S,
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STORAGE LOCATION : Ds-11
PLOT NO. S
TMD & LOAD CELL
PRELORD: 4540
K-FACTOR: 825 WV

’f - it - e —— ————— i e taniave-te frinp e S S S A ——— . VRIB 2. : *E
L {
: ~ /0 1.c00e0 :
: f 'v/D 1.00060 |
;. / JVy C.e-7 ;
cELL 'T/D 1.000eC :
I P— " |
e | |1 -8. 41400 |
v .
Y r !
i |
- 2 :
' A}
i f :
THRUST - pe— +__ —
SIGNATURE | : ;
- 1 :
1 s
e i 5 - i S B — il Ca— e - ,A..I. FC— - . |

TL 5

TEST IDENTIFLLATION: WalLl'E #26

e R T EIETIIINNN PR R W— R e
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TEST 10D: VALVE W27

SYSTEM
SYSTEM 1 NA

FLOM : 0
TEMP 1 AMBIENT
PRESS 1 ATMOSFERIC

SFTy REL D: Nom

SLECTRICAL

CONTROL CIR WOLTS: 120

Al oo : AC

OPEN CONTROL : LIMIT
CLOSE CONTROL : TORQUE
MCC t NA

G, SENSING CIR., : VOLTAGE

TORQUE SWITCH

OPEN T.S5, SETTING : 2.7%5/2.
CLOSE T.S. SETTING: 2.5-2.5
LIMITER PLATE t 2.75
TS BALANCEABLE + YES

LOAD CELL # : SOK--N/A
AMP PROBE # : FLUKEC(ZD)

7S

OPERATOR
TYPE 1 SMB
S1ZE t 00

SERIAL NO. : 104555
ORDER MNO. : 338143%
ORTENTATION: VERTICAL

VALVE
10, NO. t RC-v-2
TYFE i GATE
SIZE t 2.5

BODY ORIENTATION: HORIZONTAL
INITIAL POSITION: N'A
FINAL POSITION : NA

MOTOR

VOLTS 1 460 AC
RATED AMPS: 4
SPEED t 1700
HORSEPOWER: 1.4

TEST EGUIPMENT

MAINFRAME 8 : N/A

T™D #

1 N/A

N/A
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Test 1.D. Valve #27

nts

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).

The close-to-open bypass switch required
ad justment to properly cover the
unseating of the valve,

During equipment installation, it was
noted that the spring cartridge cap was
full of grease, (See Recommendation

7).
Recommendations

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

It should be noted that the Belleville springs do not require
lubrication to function properly,
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TEST 1D: VALVE w27 BY: RLB DATE: 06-14-85
THRUST SIGNATURE ANALYSIS
TS-0C-08-17 TS-C0-06-18

STROKE TIME t 9.925 SECONDS STROKE TIME 1 9.515 SECONDS

BYPASS TINE : 0.98 SECONDS BYPASS TIME : 1.515  SECONDS

THRUST AT C3T 3 6383 M PROTECTION MARGIN : 0.4 SECONDS
4 SEAT THRUST AT CST: 5844 UNSEATING TIME : 1,115 SECONDS
i

AVE RUN THRUST 1 4%2 4 AVE RUN THRUST 1 305 W

Mas RFUN THPUST 2 739 W MAxX RUN THRUST : 410 &

INERTIAL THRUST s 10 % UNSEATING THRUST : 4330 »

TOTAL THRUST : 7041 & THRUST AT CST r MSA

TORQUE S, SETTING: 2.5/2.5 TORQUE SW. SETTING: 2.75/2.7S

SPRING PaCk CALIBRATION SIGNATURE ANALYSIS

| TL-CaL-Ds-16 K-FACTOR: 2347 WV PRELOAD: < RUNNING LOAD

I
MOTOR CURRENT SIGNATURE AMNALYSIS
C5-0C-06-19 CS-C0-04-20
i STROKE TIME : 7.99 SECONDS STROKE TIME i 9.95 SECONDS
| PEAK INRUSH t 5.92 AMPERES PEAK INRUSH : S5.86 AMPERES
AVE. RUN CURRENT : 1.82 AMPERES AVE. RUN CURRENT : 1.77 AMPERES
MaxX, RUN C'RRENT ¢ 1.82 AMPERES MAX, RUN CURRENT : '.77 AMPERES

SEATING Cu~rRENT : 2.4 AMPERES END CURRENT t 1.75 AMPERES
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TEST IDENTIFICATION: VALVE %27

STORAGE LOCATION

PLOT NO. 1

: 06~17

TMO & SWITCHES: OPEN TO CLOSE

STROKE TIME : 9.925 SECONDS

BYPASS TIME : 0.8 SECONDS

AVE RUN THRUST : 492 »
MAaX RUN THRUST 1 739 0#
THRUST AT CST t 6383 #»
SEAT THRUST AT CS5T: S844 #
INERTIAL THRUST : 10 %

TOROQUE SW. SETTING:2.5/2.% TOTAL THRUST :t 7041 #»
- S — b S B aeai RERCacaNE, Eep——— e ety vy
& V/D 2.500e0 |
L - Wy O.e-8 |
, L '7/0 2. 500a0 -
| ! TL -2.0820e1 |
- -
] T 1
i : \¥/70 1.000eC i
‘ ' ' T T vy 0O.e~7 !
/0 2.500a0 f
TL -2.0625e1 |
i 1
L“V" { ;
| 1 ;
| 1 3 '
{ ‘ ' !
- - <4
i ‘ ' :'
L | .
| ] |
L ——— e - e S B - e . e TE— _._‘__‘-J —— — — —4_4

TL YV

el

(474
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SIGNATURE

THRUST
SICNATURE
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TEST IDENTIFICATION: “JAL''E w27
STORAGE LOCATION : D&-18

PLOT NO. 2
TMD & SWITCHES: CLOSE TO OPEN
STROKE TIME : 2.51S SECONDS AVE RUN THRUST : 305
MAX RUN THRUST : 410 #
BYPASS TIME : 1.515 SECONDS UNSEATING THRUST : 4330 #
UNSEATING TIME : 1.115 SECONDS THRUST AT C° T : NA
PROTECTION MaRGIN : 0.4 SECONDS TORQUE SW. ScTTING: 2.75/2.75
e R e e e e e e e o R e o o H
i V/D 1.000e0 !
I !_-1 ;Vy C.e~7
F !
' T/0 2.500e0 '
{ i TL -2.0825e1 |
- ! W + -
4 P \V/D 2.500eC i
| |Vy 0.e-8 |
- 1 |
| iT/D 2.500e0 ;
‘3 |TL -2. 062061 |
Vy - LA. T+ —
r | —— —— | . e ol i el i gl . ———— —— - :
. | | - i
i ' | i
. | R
| }
i :
r - |
| :
L__ - e it - T R SR . oS aguadlibeies ook Pests] e ios Aot et i s gl B spn =i
TL Y x

8ve



e T e e e T v -

S R W e o S AL P

TEST IDENTIFICATION: UALJE W27
STORRGE LOCATION 1 Deo-1¥%

PLOT NO. 3
MOTOR CUFRRENT & SWITCHES: OPEN TO CLOSE
STROKE TIME 1 9.99 SECONDS PEAK INRUSH : 3.92 AMPERES _
AVE., RUN CURRENT : 1.82 AMPERES !
Max¥, PUN CUPRENT : 1.82 AMPERES
SEATING CURRENT : 2.4 AMPERES
e e o S i S S TSI L/D 1. 00060 1
~— vy C.e~7 =
» | ﬂ 4
’- iT/’D ZOW
i TL ~2.0825eil
t e TV T YT T TT VT T TT I RyTyrweee _— — :
SWITCH " J v/0D 1.0CCe~: i o |
- : * ', 1 '
SIGNATURE ! 1y Ses
L i 'T/D 2.50Ued i
: ! #T‘.. -2. 0620e! 4
Vy 1 ! |
. -J‘ '
= ! J : :
‘-—.O-——————-‘_—'~-—--—.w ' :
1 Fl -4
1 | i T ;
] | i ' .
- ; ‘ 3 )
10TOR CURRENT — s :
SIGNATURE oL o B - o SN —he e sl e mesbgili e R o | = v il

b Vx
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TEST ICEMNTIFICATION: ALVE w27
STORAGE LOCATION 1 Q6-16

162

PLOT NO. S
™MD & LOAD CELL
PRELOAD: < RUNNING LOAD
K-FACTOR: 23247 W

Lo = R - S ——— SESEPaiun=N S = T o 1
{——————'—r———~ = ————r = oo ~— - ot ot zrV/D -y :
| .Vy 0. e-B '
i -]T/D 2. 500e0 ;
' ‘TL -2. 1030e! _j
+ 'v/D 1.000e0 |
I, ‘ vy 0.e7 :
F -
LOAD CELL sl f—— Lk . — 77/0 2. 5000 f
SIGNATURE | | TL -2.1035el o
“.yk T !
t i 1
. 4 |
\ | i
| i |
+ T ,
f : 5
- | 1 ;
THRUST | : j

FenEpa— L-_,H.._ SIS S—— PSS E— YIS S I SEE———S—— t S - o o -

TL Vx
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TEST 1D: VALVE #28

SYSTEM
SYSTEM : NJ&

FLOW 1 O
TEMP 1 AMBIENT
PRESS 1 ATMOSFHF™ |

SFTY REL ' D: N/&

ELECTRICAL

CONTROL CIR VOLTS:

AC/ DT

OPEN CONTROL
CLOZE CONTROL
MCC

SW. SENSING CIR.

TORQUE SWITCH

OPEM T.S. SETTING :

CLOSE T.5, SETTING:

LIMITER PLATE
TS BeLANCEABLE

H

N w

L
LIMIT
TOROUE
N~

VOLTAGE

2.972.9
1:.971.3
NONE
YES

252
OPERATOR
TYPE : SMB
SI2E : 00

SERIAL NO. : 97218A
ORDER NO. 1 337410

OF TENTATION: VERTICAL

UnLVE
10. NO, : RCV-3
TYPE 1 N/
S12E I -

BODY ORIENTATION: HORIZONTAL
INITIAL POSITION: N/A

FINAL POSITION : N/A

MOTOR

VOLTS t 440 AC
RATED AMPS: 2
SPEED : 1700
HORSEPOMWER: 1.0

TEST EQUIPMENT

LOAD CELL
AMP PROBE #
M&INFRAME #

TMD

1 N/A-=t/Aa

SIMPSOMNN/A N/A

NAA

MNA
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Test I.D. Valve #28

Code Comments
The close-to-open bypass switch required
ad justment to properly cover the

unseating of the valve, (See
Recommendation #1),

Recommendations

1. No further corrective action necessary at this time.
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TEST 10: VALVE w28 BY: RLEBJ DATE: 04-17-85

THRUST SIGMNATURE ANALYSIS

TS=0C-07~0 1 TE-C0-07-02
STROKE TINE i 29,91 SECONDS STROKE TIME 1 29,41  SECONDS
BYPRSS TIME : 1.44 SECOMDE BYPASS TIME t 4,013 SECONDS
THRUST AT ST 1 1,945 © PROTECTION MARGIM : 2,81 SECONDS
SEAT THRUST wT C35T: 1,925 W UNSEATING TIME 1 1.32 SECOMDS
AE BN THRUST ¢ 0,02 v HUE RUN THRUST : 0.0 W
M BURL THRUST Y Ma FUN THRUST i 0,06 U
INERTIAL THRUST 3 12 = UNSEATING THRUST @ 0.11 W
TOTHL THPUST } 2.18% THRUST AT CsT 1 NAA
TORQUE &4, SETTING: 1.5 1.5 TORQUE M., SETTING: 2.5/2.5
SPRING PACK CALIBRATION SIGMNATURE ANBLTSIS
HD SPRING PACH CALIBRATION 31GNATURE ACOUIRED
MOTOR CURRENT SIGNATURE aAbALYSIS
C5-0C-07-03 C5-CO-07-04
‘ STROKE TIME 1 29.%4 SECONDS STROKE TIME t 29.41 SECONDS
| FEAK [NRUSH t T.es  MMPERES PEAK INRUSH + 7,26 AMPERES
AUE, RUN CURRENT & 1.82 AMPERES AUE. RUN CURRENT ¢ 1,94 AMPERES
MAX, FUN CLRRENT & 1.82 AMPERES MAX, RUN CURRENT : 1.94 AMPERES
SEATING CURRENT  : 2.38 AMPERES END CURRENT t 1.%4 AMPERES
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TEST IDENTIFIZATION: UGLVE #28
TORAGE LOCATION 1 07-02

PLOT NO, 2
THD & SWITCHES: CLOSE TO OPEN

STROKE TIME t 29.41 SECOMDS AVE RUN THRUST : 0.06
| MAX RUN THRUST : 0.08
| BYPASS TIME : 4.13 UNSEATING THRUST : 0,11
UNSEATING TIME : 1.32 SECONDS THRUST AT C3T : NA
PROTECTION M&RGIN : 2.61 SECONDS TOROUE SW. SETTING: 2.S5/2.
Y= = s T - T i i L A wv e —
|
|
i._ IIM I
! i L ™ ——
Vyl-

A

L9
v

o

-

" lv/D 1.000e0

iVy D0.e-7
/D 5. 000eD
\TL -4, 173al
14/0 2.500e0
Vy 0O.e-8
T+/0 5. 000e0
TL ~4. 17201

[T —— . — — — — —— ——

e el e e
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TEST IDEMTIFICATION: Wl 'E w2
sTORRGE LOCSTI O v C7-04

PLOT NO. 3

MOTOR CURRENT & SWITCHES: CLOSE TO OPEN

STROKE TIME : 29.41 SECONDS PEAK INRUSH H AMPERES

~UE
Max,

END

L S S

RUN CURRENT AMPERES
RUN CURRENT AMPERES

CURRENT 3 AMPERES

i g e < —— g

T?\.I/IJ 1. 000aC
Wy 0. a7

-!T/O S. 0C0eD
|TL -4. 172a1

v/D 2.500e-1

i Vy 0.e-7
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\T/D 5. 00060

TL Vx
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Test 1.D. Valve #29

Code Comment s

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),

Recommendat ions

1. This condition does not, in our opinion, Jeopardize the operability of
the valve at this time.
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TEST 10: VALVE #29

SYSTEM OPERATOR

SYSTEM 1 NA TYPE : SMB

FLU 1 0 SIZE t 0

TEMP : AMBLENT SERIAL NO. : 144044

PRESS t ATMOSPHERIC ORDER NO., : 358972K

SFTY REL D: N/A CORIENTATION: VERTICAL
ELECTRICAL URLVE

COHTROL CIR “YOLTS: 120 ID. NO, 3 2-FLV-5-42

AL OC : AC TYPE : GTE

OFEN CONTROL : LIMIT SIZE : 18

CLUZE COMTROL : TORGUE BODY ORIENTATION: HORIZONTAL

MCL r NA INITIAL FOSITION: NA

SH, SENSING CIR. : CURRENT FiNaL POSITION : N/A
TORQUE SHITCH MOTOR

OPENM T.S. SETTING : 2.0/2.0 VOLTS t 2307480 wC

CLUSE 7.5, SETTINGY 2.25/2.25 RATED AMPS: 14

LIMITER FPLATE i S SPEED s 1750

TS BALANCEABLE t YES ; HORSEPOWER: 2.6

TEST EQUIPMENT

LOAD CELL # : N/Aa--N/@

AMP PROBE # : SIMPSON(Z20) N/A
MAINFRAME # @ N/A

THD # : NA

o P Y T — - e e T = = . -
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TEST 1D: VALVE w29 BY: RLBJ DATE: 046-17-8S

THRUST SIGNATURE ANALYSIS

TS~0C-02~08 T5~C0-02-n7
STROKE TIME t T8.72 SECONDE STROKE TIME 1 TS.74 SECONDS
EBVPASS TIME i+ 0.%¢ SECOMDS BrPaSS TINME i T.84 SECOMODS
THRUST AT CST t 2,01 U FROTECTION MaRGIN : 5,24 SECONDS
SEAT THRUST AT CET: t.88% v UNSEATING TIME 1 2.4 SECONDS
AVE FUN THRUST t 0.10% W ~E RUN THRUST t 0.1 W
Max Rt THRUST : 0,28 V M RUM THRUST P 0.1V
IHERT Il THRUST 1 24 % WHESEATING THFUST 1 1.04
TUThL THRUST t 2.8 WV THRUST AT CST T NoA
TORQUE 3. SETTING: 2.2% 2.2% TORQUE SW. SETTING: 2.0-2.0

SPRING PACK CALIBRATION SIGHATURE ANALYSIS

MO SPRING PACK CALIBRATION SIGNATURE wCOUIRED

MOTOR CURRENT SIGNATURE AMNALYSIS

Cs~-0C-02-10 Cs-C0-02-0%
STROKE TIME t 76.72 SECONDS STROKE TIME v 76 SECOMDS
PERK INRUSH t 12,55 AMPERES PEAK INRUSH 1 12.04 AMPERES
AVE. RUN CURRENT : S.16 AMPERES AVE. RUN CURRENT : S,1 AMPERES
MAX, RUN CURRENT : S.1¢ AMPERES MAX, RUN CURRENT 1 S.1 AMPERES

SEATING CURREMT : 5.94  AMPERES END CURRENT : 5.1 AMPERES
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SWITCH
SIGNATURE

Vy

OTOR CURRENT
SIGNATURE

TEST IDENTIE!C ATION: UALVE #29
TORSGE | TIOM 2-190
PLOT w0,
MOTOR CURRENT & SWITCHES: OPEN TO CLOSE
STROKE TIME : 76.72 SECONDS FPERK TNRUSH : 12,56 AMPERES
AVE, RUN CURRENT S.18 AMPERES
Mar . RPUN CURRENT S.16 AMPERES
SEATING CURRENT .54 AMPERES
r‘“ EEEE A B SR A i . N Ty Sy S m——— B e e M| i i i SEahsn 8 |
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Test I.D. Valve #30

Code nts
1,4 The close-to-open bypass switch required

ad justment 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 Bellevilie springs do not require
lubrication to function properly.
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TEST I1D: UVALVE #30
SYSTEM OPERATOR
SYSTEM : TYPE 1 SMB
FLOW i 0 S1Z2E 1 0
TEMP 1 AMBIENT SERIAL NO. : 144038
PRESS : ATMOSPHERT ORDER MO, : 3%8972F
SFTY FEL D: ORIENTATION: VERTICAL
ELECTRICAL UalLVE
CONTROL CIR UOLTS: 120 1D, NO, t 2-FCU-1-137¢
AL/DC 1 AC TYPE i GATE
OPEM COMTROL : LIMIT SI1ZE t 8
CLOSE CONTROL : TORGUE BODY CRIENTATION: HORIZONTAL
MCC : INITIAL POSITION:
SW. SENSING CIR., : CURRENT FlnalL POSITION
TORGUE SWITCH MOTOR
OPEN T.S5. SETTING : 3.0/3.0 VOLTS t 440 wC
CLOSE T.5. SETTING: 1.5/1.% FATED aMPS; =,7%
LIMITER PLATE t 5.0 SPEED ¢ 1700
TS BALANCEAEBLE : YTES HORSEPOMER: 2.4

e e Pr—
L s i s i e

TEST EQUIPMENT

LOAD CELL # : N/A--

AMP PROBE # : SIMPSONC20)
MATNFRAME 8

TMD # :



PV —————

TEST 1D0: VALVE

15~
STROKE TIME H
EvPRss TINE H
THRUST AT 2T H

SEAT THRUST wT C3T:
AVE FUN THRUST $
MAX RUN THRUET '
INEPTIAL THRUST :
TOTAL THRUST H
TORQUE SW. SETTING:

W30 BY: RLB

268

THRUST SIGNATURE ANAL(SIS

oC-02-03

43.046 SECONDS
0,38 SECONDS
0.79% v

0.615 ©

1.33 W
1.9/1:5

T5-C0-02-02
STROKE TIME
BYPRSE TIME
FPROTECTION MARGIN
UNSEATING TIME
AVE RUN THRUST
My FUN THRUST
UNSEATING THRUST

THRUST AT CST

:

TOROUE Ski. SETTING:

SPRING PACK CALIBRATION SIGNATURE ANALYSIS

HO SPRING PACK CALIBRATION SIGNATURE ACOUIRED

MOTOR

Cs5-0C-02-0S
STROKE TINE H
PEAK [NRUSH :

AVE, RUM CURRENT
MAX . FUN CURPENT
SEATING CURRENT H

CURRENT SIGMNATURE aAMNaLYSIS

42,14 SECONDS
14.89 AMPERES
5.91 AMPERES
$.51 AMPERES
S$.54 AMPERES

C5-C0~-02-04
STROKE TIME
PEAK INRUSH
AVE. RUN CURRENT
MAX . RUN CURRENT
END CURRENT

DATE: 0&-16-8S

42,8 SECONDS
4.04 SECONDS
2.4 SECONDS
1.44 SECONDS
0.0 WV

0.1 V

0,358 V¥

NoA

3.0/3.0

42.82 SECONDS
14,08 AMPERES
$.15 AMPEFES
$.15 AMPERES
S.15 AMPERES



PLOT NO. 1}

™LC SWITIHES FEMN TO CLOSE
STROKE TIME : 43,08 SECONDS AVE RUN THRUST s 0.1 W
Max RUN THRUST : 0.129 WV
BYPASS TIME : 0.38 SECONDS THRUST AT CST : 0.798 ©
SEAT THRUST AT CST: 0.615 v
INERTIAL THRUEST t 7& 3
TORGUE S, SETTING: 1.%71.% TOTAL THRUEST : 1.33

------ e pe———————————— S —— = r

[&/D 1. 000e~1
|{Vy 0.e-8

WT/D 1. 000e1l
{TL -8. 180el

:Vy 0.e-6

—'
'T/D 1. 0C0e1
{TL -B. 182el

—
el

WITCH Vy
IGNATURE

F
!— |v/p 2. 500e0
L
.

i

HRUST ! — — |

IGNATURE L \ +—
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IGNATURE

PLOT NO.

FEwk
~UE .
Mex

TO CLOSE

INRUSH
RUN CURRENT
RUN CURRENT

SEATING CURRENT

AMPERES

AMPERES
AMPERES
AMFERES

|

'v/D 1.000e-1
{Vy 0O.e-8

|T/D 1.000e!
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WITCH
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fOTOR CURRENT
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TEST IDENTIFICATION: WALVE #30

STORRGE LOCHTION s 02-04

PLOT NO., 4
MOTOR CURRENT % SWITCHES: CLOSE TO OFEN

STROKE TIME : 42.82 SECONDS PEAK INRUSH
AUE . RUN CURRENT
Mex . RUN CURRENT
ENMD CURFREMT

r"—-_-'—-"” Y P ar -

DLW IS R

5.08 AMPERES

«15
- 19

« 19

—_—— -

~———p—

AMPERES
AMPERES
AMPERES

{V/D 1.000e-1
iVy O.e-8B

1T/D 1. 000e!

JIF ~-8. 190e!
|v/D 5. 000e-1
]Vy 0. -7

{TL -8. 1921
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TEST ID: VALVE #31

SYSTEM OPERATOR

SYSTEM H TYPE t S8

FLOW : 0 SIZE : 00

TEMF t AMBIENT SERIAL NO. : 175499

PRESS : ATMOSPHERIC ORDER NO. : 34820C

SFTV REL D: ORTENTATION: VERTICAL
ELECTPICAL VALVE

CONTFOL CIR UOLTS: 120 10. NO, t 2-FCU-1=17

R O i A TYFE ¢ GATE

OPEN COMTROL :LIT SIZE t 4

CLOSE CONTROL : TORDUE BODY ORIENTATION: HORIZONTAL

MeC : INITIAL POSITION:

Sh.  ENSING CIR. : CURRENT FINaL POSITION
TORGUE ZMITCH MOTOR

OPEM T,S. SETTING : 2.0.2,0 VOLTS : 480 AC

CLOSE T.5. SETTING: 1.5/1.% FATED AMPS: 2.4

LIMITER PLATE + MONE SPEED + 1730

TS BaLANCEABLE t MO HORSEFPOGMER: 1.0

TEST EQUIPMENT

LOAD CELL # ; --

AMP PROBE # : SIMPSONC20)

PR — e R —
S — R W p—— —
i s e b __ L L L - —
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Test 1.D. Valve #31

Code Comment s
| 1 The close-to-open bypass switch requires

i ad justment to properly cover the
unseating of the valve. (See
Recommendation #1).

1 The thrust and switch signatures
indicate that the valve is backseating.
(See Recommendation #2).

4 During equipment insiallation, 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.
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TEST 1D: VALVE #31

BY: RLE DATE: 0&-15-85
THRUST SIGHATURE ANALYSIS
TS-0C-01=11 TS-CO-01-12

. STROKE TIME ¢ 13,63 SECONDS STROKE TIME t 13,53 SECONDS
BYPAIS TINE ¢ 0,85 SECONDS BYPASS TIME $ 1,14 SECONDS
THRUST AT CS&T t 0.785 v PROTECTION MARGIN :-0.22 SECOMDS
SEAT THRUST T CST: 0.785 U UNSEATING TIME P 1,38 SECONDS
AVE PUN THRUST ! CPPELORD HUE RUN THRUST : LPRELOAD
MAX R THRULT L CPRELOMD HMAY FUN THRUST t PRELOAD
INERTIAL THRUST  ; 29 UNSEATING THRUST  : (PRELOAD
TOTAL THRUST : 1,02 THRUST AT CST t MA
TOROUE Sk, SETTING: 1.5/1.5 TOROUE SW. SETTING: 2.0.2.0

SPRING PACK CALIBRATION SIGNATURE ANALYSIS
NOD SPRING PACK CALIBRATION SIGNATURE ACOUIRED
MOTOR CUPRENT SIGNATURE ANALYSIS
C5-0C-01-13 CS-CO-01-14

STROKE TIME t 13.64 SECONDS STROKE TIME : 13.53 SECONDS
PEAK [NRUSH t §.72 AMPERES PEAK INRUSH t S.41 AMVERES
AJE. RUN CURRENT : 2.41 AMPERES AVE. RUN CURRENT : 2.31 AMPERES
Max, RUN CURRENT : 2.41 AMPERES MAX, RUN CURRENT : 2.31 AMPERES
SEATING CURRENT  : 2.43 AMPERES END CURRENT 1 2,31 AMPERES



WITCH
IGNATURE

HRUST
IGNATURE

Vy

TEST IDENTIFICATION: “\aLVE #3!
ST OREGE LOCAT I DN } 81=11

PLOT NO.

TMD & SWITCHES: OPEN TO CLOSE

STROKE TIME : 13.63 SECONDS

BYPASS TIME : 0.85

w

£
&

)

onps

AUVE RUN THRUST : CPRELOAD
Max RUN THRUST : (PRELOGD
THRUST AT CST : 0,785 WV

SEAT THRUST AT CST: 0.785 WV

INERPTIAL THRUST 1 29 %
TOROUE SW. SETTING: 1.5°1.% TOTAL THRUET : 1,02 ©
SR s scoaes cce S NS P—— L. - - e —— T
P i i = " lv/o 1.000e-1 |
{Vy C.e-8 1
- T/D 5. 000e0 |
!TL -4, 0S5e! j
i Tv/p 2. 50060 |
vy D.e-8 !
'r 1 |
T/0 S. 0000 :
' M 'TL -4. 0%6el !
- =r7— —~—1
i |
- 1 |
| | I
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————
i ——————n ? R
S SR ——— |
- 1 |
: :
| E |
L_ SS— - — - e - - S SO - - — - SENS S S S - — ——— -~ et . - ———
L Vx
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TEST IDENTIFICATION: VALVE #31

STORSGE LOCSTION ¢ ©01=-13

PLOT NO.
MOTOF CURRENT & SWITCHES: OPEN TO CLOSE

STROKE TIME : 12.64 SECONDS PEAK INRUSH
AVE . RUN CURRENT
Max . RPUN CURRENT
SEATING CURRENT

P AMPERES
.41 AMPERES
.41 AMPERES
.53 AMPERES

(RE SRR ]

r_— R S — B A e ———— e . T —

7‘V/l:! 1. 000e-1
i IVy OG. e-8

|1 7D 5. 0000
{TL -4.095al

i
V0 5.000a-1
| 'i'y 0. @7

<
'T/0 5. 000e0
TL -4.096al

4+

i
|

JITCH
GNATURE Vy

T g T

R WL B

)

-

|

| 1

l ! SN e RIS

: | T ]

: }L__ — : !
TOR CURRENT | S — e | 3
GNATURE | :

{ i " =S - 4 il M o R | -
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PLOT NO. 4
MOTOR CURRENT & SWITCHES: CLOSE TO OPEN

.61 AMPERES
.21 AMPERES
.31 AMPERES
.31 AMPERES

STROKE TIME : 13.53 SECONDS PEAK INRUSH
AVE. RUN CURRENT
MAX . RUN CURRENT
END CURRENT

NNNoD

6L2

Np—_ —— g 9 " ES—_— R . o S A —————— . o
r t . sy 'v/D 1.000e-1 :
iVy 0O.e-B

L 4 !
i IT/D 5. 000D |
‘_ (TL -4.095e! E
‘ﬁ -
! IV/D S. 000e-1 |
|[Vy 0O.e-7 l
- 1 !
| 'T/D 5. 0000 ’

WITCH z
1 i TL —-4.086el |
IGNATURE vy b y
: |
i 7 |
i : |

" —
r | T =
{ 1_ = _] f :
]

JTOR CURRENT 1— —_— — |
IGNATURE | | i
: |
- SRS Wa— —— S — - I S— ——l PRSI rSsa—— R O N . S—— o el

4
<
x
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TEST 1D: VwLJVE W32

SYSTEM OPERATOR
SYSTEM 1 héa TYPE 3 SMB
FLow v 0 S12€ t 1
TEMFP : AMBLENT SERIAL NO, : 214%93
PFESS t MUY PHERLE FEOER tin, 1 RGN
SETY FEL Ds Niw ORTEMTATION: VERTICAL
ELCCTRICAL Ul VE
tHITEO IR WOLTZ: 1.9 1. KD, 3 2<FCWw-g=10
O s o TVPE i GRTE
aOren CuniTrou ¢ LIMIT S1IE I
CLOZE COMTROL : TORQUE BO0T ORIEMTARTION: HOPIZONMTAL
oL t MR HITInL POSITION: MW
M. SEMSING ClF, : CURPENT Frewsl POSITIM™ME & MUA
TORQUE SWITCH HOTOR
OFEMl 7.5, SETTING @ 1.571.9 JOLTS ¢ 2307480 wC
CLOSE T.5. SETTING: 1.7571.79 FRTED AMPS: 7.46
LIMITER PLATE 1 4.9 SPEED P 1738
T2 BrLANCEABLE v YES HORSEPOMWER: &9

TES™ EQUIPHENT

LOAD CELL ® : N/A--N/A
AMP PROBE # 3 SIMPSONC20) N/A
M lNFRGME B 1 T/ e

T™D # 1 NAA
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Test I. D. Valve #32

Comments

The close-to-open bypass switch required
ad justment to properly cover the
unseating of the valve.

During equipment installation, it was
noted that there was separated grease in
the spring cartridge cap. (See

Recommen ‘ation #1).

During equipment installation, standing
water was noted inside the limit switeh
compartment. (See Recommendation #2).

The motor current signatures indicate a
50 RPM cyclic loading condition, (See
Recommendation #3),

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

The :ause of this condition should be investigated and, if possible,
alleviated,

The magnitude of this condition does not, in our opinion, jeopardize
the operability of the valve at this time.
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TEST 1Dt VALVE W32 BY: RLB DATE: 0&-17-8S

THRUST SIGNATURE ANALYSIES

S-0C-01-1& TS-C0-0 (=15

STROKE TIME t &2.42 SECONDS STROKE TIME 1 41.9 SECONDS
EiPR3C TIME ¢ 9,458 ZECONDS BrFmis TIME t 702 SECONDS
THRUST «T =T rolde 9 PROTECTION MARGIM ¢ 4.24 SECONDS
SEAT THRUST AT CS3T: 1.42 W UNSEATING TIME t 2.68 SECONDS
AVE RUN THRUST : CPRELORD AE RUN THRUST  CPRELORD

MR RUN THRUST t CPRELOD Mas FUNM THRUST t CFRELOAD

IMERT L. THRUST y A7 M UMSEATING THRUST 1 0.%2 VY

TOTAL THRUST g 1.74 U THRUST wT CST 1 NA&

TOROUE S, SETTING: 1.75.71.7S5 TOPOUE . SETTING: 1,571,5

SFRING FrCk CALIBRATION SIGHATURE ANALYSIS

MO SPRING PACK CALIBRATION SIGNATURE ~COUIRED

MOTOR CURRENT SIGNATURE Atlalis1%

C5-0C-01-18 CS-CO0=01~147
STROKE TIME t 42,44 SECONDS STROKE TIME ¢ 41.88 SECONMDS
PEAK THRUSH 1 21.8 AMPERES PEAK [TNRUSH t 23.19 AMPERES
AVE, RUN CURRENT : S.41 RMPERES AVE. RUN CURRENT 1 5,54 AMPERES

Max , BN CURFENT

S.44 AMPERES Mad, RUN CURRENT : 5.5&6 AMPERES

SEATING CURRENT ! £.% HMPERES END CURFENT t 5.5 AMPERES
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TEST 10DENTIF MN: "'WWLUVE W32
T ARG L £ : ) 1S
L_ T L -
™D 2 WITCHES: CLOSE TO OPEN
TROKE TIME 51,9 SECONC AUE RUN THRUST : CPRELODAD
Max RUM THRUST 3 PRELOAD
BYPs T iME : 2 LHSEAT ING THRUST : 0.92
NSEATING TIME : 2.8 >k ML THRUST &7 ST : NA7A
PROTECTI MARGIN @ 3 - ECONC TOROUE bl ETTIN §.571.9
- -— L 2 + -— g > - 2 p— P ——— — . Sepi——y
p . ¢
v/D 1.000e-1
Vy O.e-3

%82

L Vy 0O.e-6
AL 3
! /0 1.000e!
L -8, 184el
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TEST 1D: VALVE #33

SYSTEM QOPERATOR

SYSTEM i N TiPE t SHMEB

FLOK 2 O SIZE : 1

TEMFP t AMBLENT SERTAL NO. 149029

FRE .S + ATHOSPHERTC ORDER MO, ¢ 299903€

SFT REL U3 NVA OFTEMTAT LN :
ELECTRICAL UnlVE

CONTROL CIF “OLTS: 120 0. MO, ¥ e-FCU-2-%94

AC/DC 1 AC TVPE t GATE

OPEN COMTROL : LMY SIZE : et

CLOTE CoNTROL 1 TOROUE BODY ORPIENTATIMI: HOR]ZIOMNTAL

Mo 1 Now IHITIAL POSTITION: tim

Skl SENSING CIR. 1 CUPRENT Fital POSITION & Mow
TORQUE SMITCH MOTOR

OPEM T,5, SETTING : 2,0/2.0 VOLTS t 440 AL

CLOSE T.5, SETTING: 2.0/2.0 RATED AMPS: &

LIMITER PLATE 1 4.5 SPEED 1 1720

TS BALANCEABLE t YES HORSEPOWER: 1.0

TEST EQUIPMENT

LOAD CELL # : N/Aa-~
AMP PROBE # : SIMPSONC20) MN/A
MAINFRAME B @ N/A

™D 1 NA
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Test I.D, Valve #33

Code Comments
1,4 The close-to-open bypase switch required

ad justment to properly cover the
unseating of the valve,

3 The thrust signatures reveal unusual
seating and unseating conditions, (See
Rec ommendation #1).

3 During equipment installation, it was
noted that the spring cartridge cap had
apparently been packed with grease.
(See Recommendation #2),

4 The motor is running approximately 162
above its rated amperage in the closed
direction. (See Recommendation #1).

4 The valve was noted to be leaking from
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 1D: VALVE #33 8Y: RLB DATE: 0&-14-8%

THRUST SIGNATURE aAMNALYSIS

T2-0C-01~-06 TS-CO-01~07

STROKE TIng 1 70,32 SECONDS STROKE TIME : 70,32 SECONDS
BrFR&s TIME t 0,42 SECONDS BVYPASE TIME ¢ 10,358 SECOMDS
THRUST ar Car £ LD8s w PROTECTION MARGIN 3 4,28 SCCONDS
SEAT THRUST AT CST: |,%%5 o UMNSEATING TINE t S5.38 SECOND:
AVE RUN THRUST § CPREL et AVE RUM THRUST ¢ CPRELD

M FLUH THRUST t CPRELOAD MAY FUN THRUST ¢ CPRELOWD
INERTIAL THRUST LI & UNZEATING THRUST : 0,805 v
TOTAL THRUST : 1,88 THRUST AT CsT A

TOROUE SW. SETTING: 2.0°2,0 TOROQUE Sk, SETTIMG: 2,072.0

SPRING PACK CALIBRATION SIGNATURE ANaLYSIS
MO SPRING PrCk CALIBRATION SIGMMTURE ACOUIRED

MOTOR CURRENT SIGNATURE ANALYSIS

CE-0C=-0 109 CS~-CO0~01-08
STROKE TIME t 70.34 SECONDE STROKE TIME ¢ 70.38 SBECOMDS
PEAF [NRUSH P 12,92 AMPERES PEAK [HRUSH P 11,78 AMPERES
AVE., PUN CURRENT 1+ 7,12 AMPERES AVE. RUN CURRENMT 1 4,324 AMPERES
MaX., RUM CURREMT : 7,12 AMPERES Mav, FUM CURREMT ; &.2& AMPERES
SEATING CURRENT t .22 AMPERES END CURRENT t 6,22 AMPERES

B L R 5, [ S S ey s S P
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Test 1.D, Valve #34

Coaments

During equipment installation, it was
noted that the declutch pin on the
original unit's spring cartridge cap was
found to be sheared completely off.

(See Recommendation #1).

During equipment installation, it was
noted that four (4) upper bearing
housing bolts were loose.

During equipment installation, it was
noted that there was water in the spring
cartridge cap. (See Recommendation #2).

The thrust signatures revealed an
approximate gap of .032" in the spring
pack assembly.

Recommendations

The declutch pin should be replaced and the spring on the declutch
shaft restored at the next opportunity,

The cause for this condition should be determined and if possible,
alleviated,




TEST 10: VALVE 34

SYLTEM
SYSTEM t N&
FLOW L 0
TEMP 1 B LENT
PREZS ¢t ATMOSPHERIC
SETY REL Di Mod
ELECTRICAL

CONTROL TIR VOLTS: 120

(oL

t AL
OPEN CONTROL s LT
CLOSE CONTROL 1 TOROUE
Mo i N s

Skl SENSING CIR, : CURRENT

TORGDUE SWITCH

OPEN T.5, SETTING ¢ 1.2971,2%

CLOSE T.3S.

SETTING: 1,2%/1.29

295

OPERATOR
TYPE t SMB
SICE 1 4

SERIAL NO, @ 147982

ORDER NO. : 388?726

ORIEMNTATION: VERTICAL

lt._‘.Ll.lc
1D, NGO, L
TIPE '
S1IE :

EODY ORIENTATION:
INITIAL POSITION:

FitaL POSITION

MOTOR

HOR T ZOMTAL
R

N

VOLTS t 230480 aC

PATED aMPS: S2

SPEED 1 1720

HORSEPOWER: 250¢t/1b-50¢¢t/1b

TEST EQUIPMENT

LIMITER PLATE t 4,0
TS BALANCEABLE t YES
LOAD CELL »

AP PROBE
MalHIFRAME o

™0 »

200K ~=MN/»

SIMPCZ00) NA



: TEST Dt VALVE

T5=-0C-02-12

STROKE TIME t
(’d S

TIrE |

THRUST &T C5T :

SEAT THRUET AT CET:
AUE RN THRUST H
MAY Ri# THRUST '
IHERT Il THRUST :
TOTAL THRUTT  :
TOROQUE W, SETTING:

296

w34 BY: RLB

THRUST SIGMNATURE ANALYSLS

T8-C0-02-13

105,85 SECONDS STROKE TIME

CUMDS BYFPHES TIMNE :
4122 W PROTECTION MARGIN 3
36122 W WHSEATING TINE !
CPRELODWD AVE RN THRUST :
CPRELOAD Max PUN THRUST :
&% % UMSEATING THRUST
S21:4 W THRUST AT CST ;
1297 1+ 2% TORDUE SW, SETTING:

SFRING PACK CALIERATION SIGNATURE ANaLYS!S

TL-Cal -92~-11

MOTOR

C8-0C~-02~14
STROKE TINME '
FEAK [HRUSH '

AUE, RUN CURRENT
MAx, FiM CURRENT

SEATING CURFENT :

K-FACTOR: 3%5+50M°V

CURRENT SIGNATURE AMALTYSLS

CS-<C0~02-18
104,49 SECONDS STROKE TIME
72,42 @MPERES FEAK INPUSH
18,68 WAMPERES AVE, RUN CURRENT
18.74 SMPERES MAaxX . RUN CURRENT
20,04 AMPERES END CURRENT

DATE: 04-17-85

103.8
4 SE
1.&
2.4
CPREL
“PREL
<5789
Phwe

1.2%

PRELORD 1

103.7
72,94
18.%2
18.72
18.92

SECOMDS
CONDS
SECONDS
SECONDS
Ol
Ol

1.29

10200 »

SECONDS
AMPERES
AMPERES
AMPERES
AMPERES
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SWITCH
SIGNATURE vy L

MOTOR CURRENT L
SIGNATURE

PLOT NO. 3

STROFE TIME

TEST IDENTIFICATION: UALUVE ¥34

STORAGE LOCHTION : 0z2-14

MOTOR CURRENT & SWITCHES: OPEN TO CLOSE

. e mm— — > -

: 106.94% SECONDE FEAY INPUSH 1 T2.42 AMPERES

AJE. RN CURRENT : 18.48 AMPERES

Max ., RUN CURRENT : 18.74 AMPERES

SEARTING CURPRENT : 20.04 AMPERES

T e g —— g = % g e e e e g
/D 2.500e-1 |
iVy D.e=7 3
1.74'5 2. 500al |
JTIL ~2. 04802 |
1v/D 1. 0000 :
Vy C.e-7 !
jT;’ﬂ 2.50Ce! :
- el TL -2, 04852 J
T 1
‘ ;
{

—f T :
| | i
: : i
i
: 4 s
—_— ——ﬁ i
:
walb ol s N VIR EIESEETN il _— e o

662

e e b R



SWITCH
SIGNATURE

MOTOR CURRENT
SIGNATURE

PLOT NO. <

STROKE TiME

£

Yy

MOTOR CURRENT

1
i

o

il
T OFRCE

-

03.7 SEC

IODEMTIFICATION: VAL’
LOCATION -

o

& SHITCH

oW

M
3
w
&

s 02-15

m
o

: CLOSE 70O OPEN
PEAK INRUSH
AUE, FUN CURRENT
MaxX . RUN CURPRENT
END CURRENT

72.44
18.92
18.92
: 18.92

e owe e

AMPERES
~MPERES
AMPERES
AMPERES

Vy GC.e-7

2. SCCea!

2. 500e~1

TL -2.0480e2

‘rw--o-—-«— MN-T-- —— - ———— o i — 1
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TEST IDENTIFICATION: UALUE #34
STORGE LOCATION ¢ 02-11

PLOY NO. S
™D % LOAD CELL

PRELOSD: 10200
rR=FelTOR: IT4T g 8

———— i g e e e ¢ e | b . = ' % — s it e s st it -

10€

LOAD CELL
SIGNATURE

THRUST L
SIGNATURE

l
A
\
RE
:
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1,4
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Test 1.D, Valve #35

Comment s

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.

The close-to-oper bypass switch required
ad justment to properly cover the
unseating of the valve.

The close-to-open thrust signature
indicates a minor loading condition
occurring just after valve unseating.
(See Recommendation #1).

The thrust signatures reveal an apparent
gap of approximately .050" in the spring
pack assembly.

Recommendations

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 10: LVALVE #3S

|[
‘ SYSTEM
l SYSTEM P NA

OPERATOR
TVPE 1 SMB
FLOM : 0 SIZ2E 1 0
TEmE : AMBIENT SERIAL NO, : 144042
FREZS R THOSPHER ] C URDER MO, 1 358972
SFTY REL'Ds Ns ORTENTAT I ON:
ELECTRICAL URLVE
CONTEOL CIR YOLTS: 120 Dy NO, t 2-FLU-S-40
(2] =P Ll i AC TYPE 1 GATE
OPEN COMTROL : LMY SI2E 1 et

CLOEE CONTROL ¢t TORQUE BODY ORIENTATION: HORIZONTAL

Meg 3 INITIAL POSITION: N/a

S, SEMSING CIR, : CUPRENT FINAL POSITION : N/a
TORQUE SWITCH MOTOR

OPEN T.S., SETTING t 2.0/2.0 VOLTS t 440 AC

CLOSE T.8, SETTING: 2.7%/2.7% RATED AaMPS: 7

LIMITER PLATE : 5.0 SPEED + 1750

TS BALANCEABLE 1 YES HORSEPOWER: 2.4

TEST EQUIPMENT

LOAD CELL ® @ N/a--

AMP PROBE ® 1 SIMPSONC20) N/A
MAINFRAME &

™D » 1

- Y . B Bt i B el
T = T —— e — S - - - p—



TEST 1D: VALVE #3S BY: RLB DATE: 06-14-85

THRUST SIGNRTURE ANALYSIS

SPFRING PACK CALIFRATION SIGNATURE AMNALYSIS

: T5-0C-01-02 T5-C0-01-03
! STROKE TIME s 74.52 SECONDS STROKE TIME ¢ 75.8 SECONDS
: BYPASS TIME : 0.2 SECONDS BvPASS TIME ; S.4 SECONDS
I THRUST AT CST 1 2,905 v FROTECTION MARGIN @ 2.54 SECONDS
| SEAT THRUST AT CST: 2.33 U UNSEATING TIME @ 3.06 SECONDS
: AVE RUN THRUST & 0.545 o AUE RUN THRUST & 0,215 Y

; Max RUN THRUST 1 0,599 U Max RUN THRUST  : 0.245 WV

I IMEFTIAL THRUST & & % UNSEATING THRUST & 0,66 U

i TOTAL THRUST : 3,185 U THRUST AT CST s NZA

| TORGUE S, SETTING: 2.75/2.7% TORGUE SW. SETTING: 2.0/2.0

|

|

MO SPRING PACK CALIBRATION SIGNATURE ~COUIRED

MOTOR CURRENT SIGNATUPE ANALYSIS

D T ——

€s-0C-01-04 Cs-C0-01-0S
STROKE TINE 1 746.4 SECONDS STROKE TIME + 79.76 SECONDS
PEAK INRUZH : 1.37 AMPERES FEAK INRUSH : 1.34 AMPERES
AVE. RUN CURRENT : 0.58 AMPERES AVE. RPUN CURRENT : 0.59 AMPERES
Max. RUN CURRENT : 0.%9 #AMPERES MAX ., RUN CURRENT : 0.5% AMPERES
SEATING CURRENT :+ 0.43 AMPERES END CURREMT 1 0.59 AMPERES




rr

L

)

C00al
200a!

GOt
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18000 1 O/1
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MOTOR CURRENT
SIGNATURE

r-

PLOT N
STROKE
NG

TEST IDENTIFICATION: 'ALUVE #3S
TORAGE ATIO 01-04
MOTOR CURRENT & SWITCHES: OPEN TO CLOSE
TIME - SECONDS PEAK INRUSH
AVE., RUN CURRENT
MAX, RUN CURRENT
SEATING CURRENT
e r- ™~ Whcniings e Ri———
- - - - - A
v

AMPERES
AMPERES
AMPERES
AMPERES

e
¥/D 8. 0003
vy UC.eD

T/0 1.000al
TL -B.202e!
o S minitgiers

v/0 S.00Ce-2

Vy O.e-8

T/0 1.000e1
~8. 204al

s,

4

s
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Test 1.D. Valve #36

Comment s

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 motcr
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.

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

During the next outage, we suggest that the operator be disassembled
to find the cause of the mechanical degradation,



TEST 1D:

SYSTEM

SVSTEM 1 NY&

FLOW t 0

TEMP : AMBLENT
FRESS ¢t ATHOSPHERIC

SFTy REL D3 N/A

ELECTRICAL

CONTROL CIR VOLTS: 12%

VAULE #3é

wC 3
Or €M CONTROL s LIMIT
CLOZE CONTROL : LIMIT
MO t HA

S, FENSING CIR, 3 VOLTAGE

TORGUE SWITCH

OPEN T.S., SETTING 1 3.573.5

CLOSE T.S. SETTING: 3.572.5

LINMITER PLATE $ 9

TS BAalaMNCERBLE 3 YES

TES

LOAD CELL # :

=P

Malr

™0

PROBE # :

FRAME 4

310

OPERATOR

TYPE ¢ SMB

SERIAL NO, ¢ NVA
ORPDER NO, 1 Mw

ORIENTATION: VERTICA

USLVE
1T, NO 3
TYPE 1 GATE
=11E : 10

BODY ORIENTATION: HORIZONTAL

INITIAL FOSITION: N

Fitksl POSITION t N

MOT OF

UOLTS : 240 DC
RATED AMFS: 12
SPEED t 1900

HORSEPOWER: 2.9

EQUIPMENT

SOv-=t A
FLUKE(N &) NS
N/

Mow

ZE41-FO 11
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TEST 1D: VALVE #34

STROKE TIme
BiPASS TIME
THRUST AT CoT
SEAT THRUST AT
AVE RUN THRUST

Max RN THRUST

INEFTIAL THRUST

TOTesl THRUEST

TORTUE Sbi,

BY:
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THRUST SIGNATURE ANALYSIS

S-0C-01-02

CST4

:

.
.

SETTING:

TS-C0-01-01
STROFE TIME

EYPASS TIME

PROTECTION MaRGIN

UMSEATING TIME
AUYE RUN THRUST

MaxY RUN THRUST

UHSEAT ING THRUST

THRUST AT CsT

TORQUE SW, SETTING:

SPRING PACK CALIBRATION SIGNATURE SNBLYSIS

5

NO SPRING PACK CALIBRATION SIGNATURE &CQUIRED

MOTOR CURRENT SIGMNATURE &MaLY Sl

CE-0C~-01-04

STROKE TIME

PEAK 11IRUZH

AVE. RUN CURRENT
MAX . RUN CURRENT

SEATING CURRENT

30.05 SECONDS
14.5 AMPERES
3.94 AMPERES
3.44 AMPERES

15.9 AMPERES

C5~C0-01-03
STROKE TIME

PEAK [MRUSH

AVE. RUN CURRENT

M&(, RUM CURRENT

END CURRENT

:

-

-

RFLB DATE: 04-17-385

SECONDS

1.58 SECOMDS

27.91 SECONDS

14.94 AMPERES
2.49 AMPERES
3.72 AMPERES

2.52 HAMPERES
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SWITCH
SIGNATURE

THRUST
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Vy =

TEST IDOENTIFICATION: "ALUVE 83
STORAGE LOCATIO : 01-01
PLOT NC &
I & SWITCMES: CLOSE TO OPEN
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VSLVE ®Zs

11-03

STORAGE LOCATION

MOTCR CURRENS

STROKE TIME

CLOSE TO OPEN

PEAK INRUSH
AVE., RUN CURRENT
Max.. RUN CURRENT
END CUPPENT

14,74 AMPERES
2.64 AMPERES
3.72 @AMPERES
2.52 AMPERES

'y.D 1.000e0
Vy C. a~7

—1
T/D 5. 0000

S1E
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9.

10.

20.
21.

22.
23.
24.
25.
26.
27 .

28.

29.
30.
31.
32.
33.
34.

35.
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