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Omaha Public Power District
444 South 16th Street Mall
Omaha, Nebraska 68102-2247
402/636-2000

October 14, 1994
LIC-94-0177

U. S. Nuclear Rcgulatory Commission
Attn: Document Control Desk

Mail Station P1-137

Washington, DC 20555

References: 1. Docket No. 50-285 |

2. Letter from NRC (S. D. Bloom) to OPPD (7. L. Patterson) dated
June 3, 1993 (TAC No. M75832)

3. Letter from NRC (T. P. Gwynn) to OPPD (T. L. Patterson) dated
March 24, 1994 (Inspection Report 50-285/94-05)

4. Letter from OPPD (W. G. Gates) to NRC (Document Control Desk)
dated June 16, 1994

5. NRC Memorandum from B. W. Sheron dated July 12, 1994 |

6. Letter from NRC (S. D. Bloom) to OPPD (T. L. Patterson) dated
August 3, 1994 (TAC No. M75664)

SUBJECT: Additional Information Requested to Assist Closure of NRC Generic
Letter 89-10 at Fort Calhoun Station

Reference 6 reguested additional information to assist closure of the Nuclear
Reactor Regulation (NRR) staff review of the Fort Calhoun Station Generic Letter
89-10 Program. Attached please find the Omaha Public Power District's response
to this requ

If you should have any questions, please contaci me.

Sincerely,

Y o ﬁ/gf-”
W. G. Gates
Vice President

Attachments

€2 LeBoeuf, Lamb, Greene & MacRae |
L. J. Callan, NRC Regional Administrator, Region IV
S. D. Bloom, NRC Project Manager iy ;
R. P. Mullikin, NRC Senior Resident Inspector 1i{};' I

45.5124 Empiloyment with Eqgual Opportunity
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The Omaha Public Power District (OPPD) provides the following information as
requested in Reference 6 to assist closure of NRR staff review of the Fort Calhoun
Station (FCS) Generic Letter (GL) 89-10 Program:

(a) Summary of ‘nformation detailed in Enclosure 2 of Reference 5 (items 04.04
through 04.!' _nd Part 1 issues).

04.04

04.05

04.06

04.07

The information contained in paragraphs a. through g. of this section is
provided in the attached spread sheets (Attachment 2). These are
similar to the spread sheets provided to the NRC Inspectors during {he
inspection documented in Reference 3. OPPD has completed the test
activities which have demonstrated each program Motor Operated Valve's
(MOV) design basis capability.

Although the NRC staff is preparing a supplement to GL 89-10 on the need
to consider valve mispositioning as part of GL 89-10 programs at PWRs,
OPPD is not waiting for issuance of this supplement to address this
issue. Mispositioning was addressed in our design basis review for each
program valve.

OPPD has completed the design basis review for each GL 89-10 MOV. The
NRC's review of this information is documented in paragraph 1.1 of
Reference 3.

The status of OPPD’'s action for Pressure Locking and Thermal Binding is
documented in paragraph 1.4 of Reference 3. OPPD will address the
proposed Generic Letter being prepared by NRR on pressure locking and
thermal binding of gate valves upon its issuance.

OPPD has verified the proper sizing and switch settings of each program
MOV in accordance with GL 89-10. The NRC's review of this information
is documented in pavagraph 1.2 of Reference 3.

OPPD has verified the design basis capability of each program MOV. The
NRC's review of each sampled MOV's capability and of our program's
adequacy is documented in paragraph 1.3 of Reference 3.

Diagnostic Test Equipment Accuracy - OPPU uses the equipment accuracies
supplied by our diagnostic equipment vendor. The NRC's review of this
subject is documented in paragraph 1.11.9.b of Reference 3.

Grouping - OPPD has not used grouping to complete the initial testing
and design basis reviews required to establish our GL 89-10 Program.
However, grouping will be used as discussed in GL 89-10, Supplement 6,
for future dynamic test verifications of switch settings. Specifically,
two groups have been formed consisting of the eight High Pressure Safety
Injection Valves (HPSI), and the other being the four Low Pressure
Safety Injection Valves (LPSI).
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04.08

During periodic testing, three of the HPSIs and two of the LPSIs will be
dynamically tested to verify switch settings. The remaining valves in
these groups will be statically tested. The other 15 GL 89-10 Program
valves will be periodically tested statically and dynamically /==
discussed in section 04.08 below) to verify switch settings.

0°PD will perform periodic verification testing of Program valves to
verify MOV capability every five years or three refueling outages,
whichever is longer. The NRC's review of this item is documented in
paragraph 1.5 of Reference 3. Static testing will be performed on each
Program valve. Full flow dynamic testing will be used for each Program
valve with the following exceptions:

. HPSIs - As previously discussed, three valves of this group will be
dynamically tested. The three valves to be dynamically tested are
those with the lowest Safety Open Thrust Margin percentage as
determined during initial testing. The three valves are HCV-312,
HCV-320 and HCV-321.

. LPSIs - As previously discussed, two valves of this group will be
dynamically tested. The two valves (HCV-327 and KCV-329) to be
dynamically tested are those with the lowest Safety Open Thrust
Margin percentage as determined during initial testing.

. HCY-150 and HCV-151 - These gate valves, the PORV Block Valves, are
two stage approach valves, as defined in GL 89-10, due to the
inab1lity to practically test in-situ. A prototype valve was
tested under full design basis conditions. The test data from this
testing was used to establish switch settings for the in-situ
valves and subsequent static testing was performed to set the in-
situ valves to these switch settings. Future verification testing
will consist of static tests to ensure switch setting maintenance
and to moniter for MOV degradations. Verification will not include
dynamic testing.

. HCV-383-3 and HCV-383-4 - These butterfly valves, the Containment
Sump Isolation Valves, are two stage valves, as defined in GL 89-
10, due to the inability to practically perform a full flow dynamic
test in-situ. An analytical approach has been applied to these
valves to verify the ability to operate during a design basis
event. This approach, performed by Kalsi Engineering,
Incorporated, included using the EPRI Butterfly MOV Guide and the
Manufacturer's Data. This analytical approach has shown that
unseating torgue 1s greater than dynamic torque for each MOV's
Design Basis. Therefore, the hydrostatic test pump test used to
gather obtainable differential pressure data during the initial
test program will continue to be used to verify each MOV's abil.ty
to operate at design basis differential pressure. This test will
be used to verify switch settings and mcnitor for MOV degradations.
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04.09

04.10

04.11

. HCV-347 and HCV-348 - These gate valves, the Shutdown Cooling

Isolation Valves, are two stage approach valves, as defined in GL
89-10, due to the inability to achieve greater than 50% full design
basis flow during testing. An analytical approach has been applied
to these valves to verify the ability to operate during a design
basis event. This approach was performed by Kalsi Engineering
using their KEIGATE Program. This Program is based on the many
differential pressure tests of gate valves performed by and
summarized by Kalsi Engineering. The results of this analytical
approach have validated the current switch settings for these
valves. Future verification testing of these valves will use the
results of the analytical approach and continue to include static
testing as well as the partial flow differential pressure testing
used during the initial test program.

. LCV-218-2 - This gate valve, the Volume Control Tank Outlet Valve,

was originally scheduled to be tested as a full flow and
differential pressure valve. However, the initial testing was only
able to produce 18.5% of design basis differential pressure. As a
result, this valve was designated a two stage approach valve as
defined by GL 89-10. An aralytical approach has been applied to
this valve to verify the ability to operate during a design basis
event. This approach was performed by Kalsi Engineering using
their KEIGATE Program. The results of this analytical approach
have validated the current switch settings for this valve. Future
verification testing of this valve will use the results of the
analytical approach and static testing. Differential testing will
not be employed on this valve due to the lack of useful data
obtained from the initial flow test.

The NRC's review of this information is documented in paragraph 1.11.9.h
of Reference 3. OPPD has completed 's review of MOV failures and has
completed implementation of our tracking and trending program.

As submitted in Reference 4, OPPD completed impiementation of GL 89-10
on May 27, 1994,

Quality Assurance Program involvement in OPPD's GL 89- 10 Program is
limited to surveillances and audits. OPPD utilizes other OPPD
organizations which are not a part of the CL 89-10 Program, as well as
outside organizations, to provide independent oversight and review of
our Program. The NRC's review of this subject is documented in
paragraph 1.9 of Reference 3.
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(b)

Part 1 The Part 1 Inspection items were reviewed and accepted during the Part 2
Inspection with the exception of item 1.11.9.e. 1Item 1.11.9.e will be
discussed in section (b) of this letter. The NRC's review of these
items is documented in paragraph 1.11 of Reference 3.

Update of actions tak»n on inspection followup items and ongoing issues that
were to be completed by June 28, 1994, as documented in Reference 3.

Inspection Followup Item 285/9405-01 (paragraph 1.2 of Reference 3) - This item
deals with the inspectors’ concern that torque switch repeatability, which was
accounted for in the minimum required thrust, was not accounted for in the
upper limits for valve and actuator ratings. OPPD has reviewed this item and
is preparing a revision to procedure SEI-5, 'Methodology and Switch Setting,"
to include torque switch repeatability in the upper limits for the valve and
actuator ratings.

Inspection Followup Item 285/9405-02 (paragraph 1.4 of Reference 3) - This item
deals with pressure locking and thermal binding and states "pending the
anticipated issuance of a generic letter on this subject, this i1ssue was
identified as an inspection followup item." Paragraph 1.4 of Reference 3
documents the NRC's review of the current action by OPPD on this issue. As
stated in Section 04.05 of paragraph (a) above, OPPD will address the proposed
generic letter on this subject upon issuance.

Inspection Followup Item 285/9405-03 (paragraph 1.10 of Reference 3, - This
item deals with the observed conditions of MOV valve stems and packing glands
(1.e., arease globs on valve stems, boric acid buildup on stem and packing
gland, paint chips in stem grease and valve packing leak). OPPD has reviewed
this item and 1s revising the existing preventive maintenance work plan to
inspect those Program MOV valves, which are stroked duriig the operating cycle,
on a periodic basis to ensure that the conditions of the valve stems and
packing areas have not deteriorated to a point that the operability of the
valves would be impaired.

Inspection Followup Item 285/9405-04 (paragraph 1.11.9.e of Reference 3) - This
item deals with the use of the standard Limitorque equations at reduced
voltages less than 70%. This item specifically applies to HCV-1386 (66.6%
reduced voltage), the only Program valve with a reduced voltage less than 70%.
CPPD has obtained preliminary test data from the Commonwealth Edison Company AC
Motor Test Program. A review of the data for the .pecific motor size involved
indicates that the Limitorque equation would apr:y down to 60% of rated
voltage. OPPD plans no further action on this item.
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(c)

(d)

(e)

Items requiring completion prior to June 28, 1994:

Paragraph 1.3 of Reference 3 - Resolution of two stage approach MOVs.

As discussed in section 04.08 of paragraph (a) above, the analytical
evaluations have been completed for all two stage approach valves in the
Program. The two stage approach valves have switch settings which are
supported by their respective analytical evaluations. Future
verification testing of the two stage approach valves will include the
results of the analytical approach.

Summary of MOV enhancements that are planned for future implementation.

UPPD has no enhancements planned for any GL 89-10 MOVs.

Statement of long-range intent related to rectifying the capability problems
with the feedwater isolation valves as discussed in Reference 3.

The NRC questioned the ability of the feedwater isolation valves (FWIVs) to
isolate, against a 1200 psid line pressure from a main feedwater pump, during a
Feedwater Line Break (FWLB) accident. After discussion with NRR personnel, it
was determined that the FWLB was not part of the FCS design basis requirements.
The FWIVs are required to close against the 600 psid Tine pressure developed by
a condensate pump and the failure of a feedwater regulating valve.

The required safety functions can be met with the existing components as
described above. OPPD has evaluated the possibility of replacing the FWIVs and
has concluded that the existing valves (HCV-1385, HCV-1386, HCV-1103 and HCV-
1104) meet the licensed design basis for FCS. As these valves meet the FCS
licensed design basi , there is no identified "capability problem." Therefore,
OPPD does not plan to replace these feedwater isolation valves.

Current status of resolving PORV issues related to TMI Action Item II.D.1
(Reference 2).

OPPD completed installation of 15 ft-1b motors in the PORV Block Valves, HCV-
150 and HCV-151, in October, 1993, during the 1993 Refueling Outage. Following
motor replacement, the MOVs were statically tested, verifying each valve's
capability to perform its design function, as discussed in seccion 04.08 of
paragraph (a) above.
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ape | puiis A er?.’. DESIGN s:;? m\' el il T
MOV TAG #{ACT SZE| 0AR |FacT | run | VOLT | START IMOTOR| VALVE | VALVE |VALVE| PRESS | DISC | STEM | VALVE | o | PITOW | o ge i | carery | pegrap | FUNCT [FUNCT | | TEST
err |RATING| TORQUE [SPEED| MAN | TvpE | SiZE | RATING | i | DM [racTor| T Leap oy | oesion | wour | FLui | Frow (PR meThoo
orc) TEMP | RATE
BASIS DF)
MOV-150 | SMBO0 | 594 | 09 | 4050 | 460 5 | 1800 | CRANE [GATE | 25 | 2500 | 262 | 1125 ©3 | 02 | 295 | 20852361 | ;231 | 8411 | 668 |130000] 225. | PROTOTYPE
MCV-151 | SMBOO | 594 | 09 | «vs0 | 460 5 | 1800 | CRANE | GATE | 25 | 2500 | 282 | 1125| 03 | 02 | 2vs | 2485291 | coe1 | 8378 | ees |130000] 225 | PROTOTYPE
MCV-258 | SMBOC | 468 | 09 | 40m0 | 4e0 10 | oo crane |GatE| 3 | 0 [2972] 075 | o3 | 02 |wmam| ewo | oes | 7es | 10 | 120 | 122 | msmu
MCV-265 | SMBOO | 468 | 09 | 0 | 480 10 | woo| crane |oate] 3 | o [20m2f 075 | o3 | o2 [wenan| evo | oes | e1% | 10 | 120 | 122 | msTu
MCV268 | SMBOD | 34 | 09 | «m0 | as0 10 | wo! vean [cate| 3 | 150 |25% | 1125| 03 | 02 | e 1eme | one | 812 | 150 | 120 | 122 | msimu
Hov-08 | smBooo | 213 | o9 | somo | 4e0 5 1800 | CRANE | GATE | 2 | 1500 [19043] 075 | 03 | 02 | 167 167] 1ace 58 alor3srel w017 | 120 | 400 | 174 | sty
MCV-311 | SMBOO | %2 | L9 | 4m0 | 4s0 25 | 1800 | VELAN [GloBE{ 2 | 1500 | 1889 | 1125 | 1109 | 02 | 22 |142e214262] oo | 7ass | 120 | 212 | 174 | msitu
HOV-312 | swBo0 | 362 | 08 | 40| 4s0 % | 1800 vaan |cloee| 2 | oo [ 1ese | 1125 1wme| 02 | 22 [tae2nas2| onee | 763 | 120 | 22 | 1a | msmu
Movate | swBoo | %2 | 09 | 400 | as0 25 | w00 | vean |close| 2 | 100 [1eee | 11| 1wwe | 02 | 22 [1ee214262] onme | 75 | 120 | 212 | 17a | mesiu
HOV-315 | SMBOO | 362 | 09 | 40 | ae0 5 | 1wo0| vean |cloeel 2 | w0 [1s8e | 1125 1wwe| 02 | 22 |1a262ma262| onee | 8% | 120 | 212 | 174 | msiTu
HOV-31? | SMBOO | 62 | 09 | 40 | 4e0 25 | woo| veran |close| 2 | oo |1eee | 1125 | 1w0e| 02 | 22 |te26214262] one | 74w | 120 | 212 | 174 | msu
HCV-318 | sMBao | %62 | 08 | om0 | 40 2% | 100 | veLan |olose| 2 | 1500 | 1689 | 1125 | 119 | 02 | 2z |taeonazsz| onaee | 1s7a | 120 | 212 | 17a | msnu
HOV-320 | SMBOD | %2 | 08 | 40 | aac 25 | w00 | velan |oloeel 2 | 1500 [1s8e | 1125 | 1we | 02 | 22 |vace2maze2| onee | 7623 | 120 | 212 | 17a | mesitu
HOV-221 | SMB.OO 2| 00 | em0o| a0 25 | 1900 | /ELAN |GLOBE| 2 | 1500 | 1689 | 1125|1108 | 02 | 22 |1ae214282| oraee | 776 | 120 | 212 | 174 | mesiu
HOV327 | SMBO | 5 | 09 | 4om5 | 480 @ | 1800 [amETCALlGLoBE] 4 | 100 [ 307 | 2 |vwwo| 02 | 225 | «%7mse7 | ovtes | 7ss2 | 120 | 1000 | 123 | mesu
MOVI26 | SMBO | 3= | 00 | 4055 | 480 0 | 1800 |ameTicaL|Gloee| « | 1500 {207 | 2 [1we| 02 | 2v2s | 47367 | onss | 783 | 120 | w000 | 123 | msmu
MOV | SMBO | 35 | 09 | 4oms | ae0 © | w00 |ameTcaticiose] « | w00 | 307 | 2 | 1we| 02 | 2v2s | «swrmsr | ones | 7315 | 120 | 1000 | 123 | msto
MOVl | sMBO | 35 | 09 | sass | as0 @ | 1800 |amemcaL|cioBe| 4 | 10 | 307 | 2 | 1ws| 02 | 225 | e%s7mw7 | ones | 173 | 120 | w00 | 123 | mstu
HCv-347 | sMB2 | 72 | ne | a0ms | aso 60 | 190! vELAN [GATE| 10 | 1500 | 934 | 25 | 05 | 2] 3wan| 20088 | coes | sem | %0 | 3000 | 174 | Two STAGE
HOVMS | SMB3 | 133 | 09 | 38m0| 460 60 | 00| vean [GatE] 12 | 100 | 1205| 275 | 05 | 02 | 3w | 265188 | crms | 8341 | 300 | 3000 | 174 | TwoO STAGE
MOV 3633 | wmewacs | 16370] 09 | S5m0 | 460 % | im0 A onafeutriy] 24 | 10 | 2¢ | 3 | 03 | na | wa 66247 | 062 | 9258 | 2% | 2180 | 174 | TWO STAGE
HOV-383.4 | sewac: | 16 370! 09 | Som0 | %60 25 | 800 AL cHALlBUTFLY] 24 | 150 | 24 | 3 | 03 | ma | wma 66247 | OM62 | 9130 | 230 | 4800 | 174 | TWO STAGE
MOV-1384 | SMBOD | 362 | 09 | 4/s0 | 460 75 | 1800 | crane | cateE | 4 38t | 125 | 03 | 02 | 2v25 | 11981198 | 1198 | 919 | 60 | 260 | 114 | mesiTu
HOV-1385 | smBe1 | 12495| 09 | a0 | a0 | 150 | 00 | CRANE |GATE| 6 | S0 | 1384| 3 | 65 2| 3 | vermss | cues | 7138 | 440 | 3458 | 124 | msiu
MCV-1386 | SMB«: | 12495| 05 | om0 | 460 | 150 | 3600 | CRANE | GATE| 16 | 900 | 1384| 3 | ©5 | 02 | 3a | 1ioma85 | caes | seea | a0 24 | msT
[Lcv2182| smBoo | 319 | 0% | awso| 4e0 t |woo| vean |cate| « | wo | 3s3 | 1ws| o3 | 02 | 25 | toawe | cmo | 757 | 120 | 120 | 122 | ™wo STAGE
Lov2182| SMBOD | 263 | 09 | 4om0 | 480 ww | 0| crane [GatE| 3 | 10 | 3 {075 | 03 | 02 |wen3m| ocems ome | o197 | 150 | 120 | 122 | msmu
SPECIAL CATEGORY a
Hov1103 | smea1 | 179 | 0o [aems| a0 | 150 [ 3600 | cRane |GATE] 16 | 900 | 1384] 3 | 05 | 02 | 3wt | tierees | cess | 7175 | a0 | sese | 12¢ | stamc
MCV-1104 | SMBAT | 1479 | 09 |55 | 460 | 150 | 3600 | CRANE |GATE| 16 | 200 | 138a] 3 | 05 | 02 | 331 | tiorass | ciaes | 6754 | 440 | 3458 | 124 | Stamc
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HOV- 150 | SHUTE 106843798 | 1731598 | 14519247 | asswrisea | 2sanee | 2378 | 12 12640 | 13919 181 wi22{ o | we [rroe] wam NA) NA NA NA NA Na Na
Moameaieierdl | hanponts 1o, e o] Pyt [t Mesinsulll Rl Wiiad i [l sl 8 Wl et v W vl By . St i By - . o
HOV-181 [ sHuTh 1os8eaes | 73 1599 | 1ee1awer | resiaiises | 2sanee | 3 11497 12137 | 13188 1787 tras | owme | o1as faaz] A NAS) [ NA A NA na A NA
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HOV. 258 |OPEN| 25091569 | 10521161 | 5968041 | 5968m051 | 274278 | 18 3214 | s NAE) NA na fovegs [ws2s)] wmmae | sses | ma | 2812 | wa WA NA | oam

HOv-268 |OPEN] 19351765 | 2041854 | 67emitss | 67986798 | 2647264 | 2124 | a2y wn | e 5359 ama | o | e |1ses wa | ser79 | eees| o2 | o 24
— —¢4—— ¢ —— —4— - . SRS SPNSS— Sea—— SN CR— SRS e

HOV-268 |OPEN] 308472318 | 44723358 78218 | wepeanzazt | 2eaded | 18 064 1366 | 810 9117 w | o1 3 | 1w NA 382 | e | coss | o0oes &1
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HOv-308 fOPEN] 27842265 | 138436t | Sarese 27 | 6704m638 | veme | 12e 02 @ | sese NAR) NA WA | Bae lasz) 200008 | 1re ] wa | 1es | wa Na | oream | oS
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MCV-312 JoRen] srsmanz | e amor | vesreoss MEIW1079 | 28e8a | 18 9835 sost | 1308 107 saiss| o1 | 742 |7es| asasos | sr e NA | w528 | naas | ma 0s 1
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HOV-314 | OPEN] 37304312 | 43450 ¢ | 14619068 | 1461913079 | 2eades | 178 8562 ares | 1207 134 1239 | 015 § 78 {re2| waanzs | oe s KA | 19438 | naae | A * 1 35

- 1 ~ - ——t .
Hov-ats Joren] 3730a12 | @m0 | 1aer9m8e | 1eE193079 | 26azee | 178 915 10122 | 12823 103 sznrz| 0133 § 7ot |s12) sesoor | saz NA 254 | N3t | owa 105 2
—_ . i Bt Wlasl Rethen. Savipiadl Bl RMiaa D .

HOV-17 [OFEN] 37304312 | 43 4m0 1 | 1eE196e | 146113078 | 26aee | 178 9720 w015 | 12678 134 vi1a| owe | 797 |7l arsenr | erme na | 20285 | nwer | owa j 101 as
. * iy S Molutatl M e o s A | e ! Bl e Plioncill B | el

wov 38 loren] 3rawaaiz | o wso | aeeosd | wasinaore | ceaes | te2s | 937 440 | 12420 08 3_1 wnar| owzz | rez [sor] samae | 93 WA | 28261 | N30 | Na | Q92 82
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HOV-320 [OPEN] 37544312 | 43401 | 14619264 | 14819013079 | 264284 | 128 w18 ss2s | 1207 ™ 213 | o 73 |7sa] soe0as | 9ars NA | 14987 | NA1E | mA 0% a8

— N SESESE— — —— 4

HOV-321 |OPEN| 37304312 | 43 4m0 | vesiaoes | reevaisore | aeames | 1% 8743 9113 | 122%m 106 5636 | 6117 | 761 |sea| agass | wrez NA | 16564 | NATA1 | NA | 084 46
S— E —_——— — e ———— + -

HOV-327 | OPEN] «0BV4E67 | M0 18918 | 250BVSIE | 2506325063 | 32626 | 1128 | 12878 13120 | 29842 122 1017 | 0033 § see [1o01] 223348 | se3s N | s1ro7 | nuTe ! ma o 54

Hov-329 |oPen| aosvesss Lmtme 2506526 | 2506V25063 | 52626 | 15 arar w0 | 18720 214 awas | on | 923 oes] wmet2t | 1086 | mMA | 10113l naves | wa 082 %9

5 - ——
HOV- 321 B0 1918 | 2506W526 | 2508325063 | s6m28 | 4 13009 13308 | 20881 | way NAT) | NaT) | sas | 98 ) escoe | w01z ] wa || nvm | w 081 | 118
=1 el o
MOV 333 B0 1016 | 2506826 | 2506325063 | 52626 | 15 14071 s | 1308 243 wease2l o011 | es2 femm) 5159y | wose | wa | 130mea| wese | 0101 | 0% 14
HOV. 347 2221510 | 5139415505 | S130a74110 | w2rinear | 28 36645 9198 | ansas 51 1aso| o1a | s3sa {sa0af so0s9 r0r0y! 270y | 278 NA | Al 0w | oses | 27
] - L E .

HOV- 48 401 BE38 8 | BAAB649 7 | 9900143479 | IBIVIEI0 | 1 25790 29598 | 79082 | mA@ NA wa | 2307 |27 86| 28200 9110y a5 a3s0) | 6 12011  wa na M | oNa | 2eNs)
HOV-383 3 1721725 | Naea2 NA 2602642 |1 6253 18051799 | 180511796 | NA | 211em224 | Na wa | 932 loss) 2ot | srey | wa 59 [N na A NA
MOV 3834 OPENI NA 125728 | namsaz na wa26az | 153 | vesrrras | wssonmae| mna | 2avezase | wa nNa | o935 | es3| wesaone loronal wa ws N NA NA nA
MOV 1388 sn.nla'um' 38562034 | 1186705672 mumotsﬁ asomno | 1 77801 80767 | 115033  wa®) NA Na | 282 f2asa] s103247 | 12649 | sz o8 NA Na na | cexs) | 3ws

= 4
HOV- 1386 swv‘mwuss 4207732 | 1025504641 | 181030103929] Bosamosn | 228 | rsese Tra5s | 107568 | aec2 sys7 | 026 | 2798 foams) 430892 | 12145 | M2 rNa sama | 028 | oss 136
st 4

Lov-218.2 | SHUT| 202772221 | 523097 | 06976 | 1283814818 | 2648 | 1ars L 5148 s | 91a7 13 263 | 1 | s7a |882] ess019%m | wxe | 2m04 NA 2 | o NA 1%

tov-2183 joren] 26290587 | nawzs | emvne | toocomeas | zvamrs | oa e 845 7636 NAS) na NA 64 {nes] mease | w00 | wa | maz | wa NA | 1228 | 18 xm)
SPECIAL CATEGORY - o

HOV-1103 s—u—vlm_:w 174073296 6 145455610 | 1759801015450 SE1MBI0 | 125 | 114829 | 116367 | 164807 |  nas) A wa | 3262|3475 A na Na Na A N NA A

HOV- 1104 sa-mlsxwrsf 20180673 | 1266969610 nmmmuq 561610 | w0153 | woz7e2 | wevars|  wa@) NA wa | s3ve fmes NA nNA NA NA NA NA A Na
1992 RFO - GENERIC LETTERSS. 10 - MOV TEST STATISTICS
ltﬂ-vmlmnlm] B8 2B | 14000/184 6 |m1m12mmal 175T 2083 1 7950 I ﬂﬂr ot5 I NA Ioue [201312921' 6427 ] w7 I 34 I NA I NA I NA You)] NA l

(1) ALL SARMIING ARE CORREC TED FOR TESY FOUIP ERROR EXCEPT TOROUE VALUES WHERE TOROUE (S NOT MEASURED

) TOROUE VALUES FOR MOV M3 S (000
% FINAL TOROUE SWITOM SET AT 58

4) TWIO STAGE APPROACH VALVE ND FLOW HYDRO 08 TEST
T8 ESTHRATE AS DYNAMIC THRUST NOT 8Y DIRECT MEAS REMENT

) DUE TO SMALL WINDOW CET 55T BY STALL TOROUE WWCE STALL THRUST
) TOROUIE SIGNAL LINREADAR £

W TOROUE TRANSOUCES MOT USASLE
M TWO STAGE APPROACH VALVE UNARLE 10 TEST S SITU VAL VES SET PER PROTOTYPE TEST
113) TWO STAGE APPROACH « B0% FLOW

{11) MARGIN BASED ON SPRING PACK PRELCAD SEE SEL 10 FOR DETALS



