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The Hardware configuration was changed 
during the environmental test .a&u Tes t 
System failure caused by incorrect operation of 
the environmental chamber, where water 
~on the top of the chamber fell into 
the powered electronics. 

The ESD was applied to the test points which 
can be touched by persons during normal 
operation and tbe 122iot§ tbi.t can ~ £Qucbed. 
with waiotenang: 12eoonnel with wri12tk!and 
ynder the iuJmini~tr;!,tive Qermission during 
maintenance as a '"'""ial case. 
I.ht initial tests were performed for the 
assembled Test System in Japan. 

The sequence of tests is shown in Table 5· l Y!1 
(b2 and Figure 5-1 below. Table 5· l (a) list the 
Be[1mmce 125!:~ in the ERS Te12t 1n:2~edum 
dlKYWf.:Dt number and the Teizt !dil! ~st 
gca:s::etlyce munber Table Q· l {b) the contents of 
the Qi2ecabilill'. Tust and the frndency Tust 12f 
t h • PRM 

Table 5· 1 Qualification Test Overview 

w. 
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Ve rification 
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!None] None Clarify what were Not required . 
revised in this 
revision . 

The Hardware configuration was changed None Wording Not req uired. 
during the environmental tes t dY..e. Tust corr ection for 
System failure caused by incorrect 

betterme n t . operation of the environmental chamber, 
condens ing water on the top of the 
chamber .tillll. fe ll into the powered 
e lectronics. 
The ESD was applied to the test points No ne Clarify the test Not required. 
which can be touched by persons during points. 
normal operation. 

Initial tests were performed for the No ne Wording Not required. 
assembled Test System in Japan. correction . 
The sequence oftests is shown in Table None Table 5- 1 (b) is Not req uired. 
5· l and Figure 5·~ below. added . 

Table 5· l Qualification Test Overview None Addition of the table Not required . 
sub-number "(a)." 
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8 26 5. Test Procedure 

Current 
(~:it!fi) 

The Operability Test and the Prudency Test 
conducted in the Pre·Qualification Test and 
the Post·Qualification Test(After 
re·reolacement of modules) include following 
Tusts. 
Ooerability Test: 

(1) Linearitv test for APRM leve l TPM 
level and LPRM level at the LPRM 
gains 4QuN100% 

(2) Linearity test for APRM level TPM 
level and LPRM level at the LPRM 
gains 400uN100% 

(3) Linearity test for APRM level TPM 
level and LPRM level at the LPRM 
gains 24QQuNI00% 

(4) APRM Upscale <Hjgh·Highl trio and 
TPM Upscale trip resoonse time test at 
the LPRM gains 40uN100% 

(5) APRM Upscale (High· High) trip and 
TPM Upscale trip response time test at 
the LPRM gains 400uN100% 

(6) APRM Upscale (High· High) trip and 
TPM Upscale trio response time test at 
the LPRM gains 240014..\/100% 

(7) Linearity test for FLOW leve l 
(8) APRM Inooerable trio function test 
(g) Pl function test 
(10) Low voltage power supply failure test for 

.!£!lM.!!ni1 
(11) Low voltage oower supply failure test for 

LPRM/APRM unit 
{12) Low vo ltage oower supply fai lure test for 

FLOW unit 
{13) Watchdog function test for LPRM unit 

[None] 
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(!K)t) 

III 

Reason (l!l!El3) 

Note for Table 5- 1 
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9 33 5.4.3. 1.Low-Frequency 
Conducted 
Emissions 

DCNNo. 

Current Reference/ Original Class Reason (l!l1'8) 
Verification 

<14'.:ll!:m (~1!!!:1' 7 :..-- H JJl(a!l'.!i-) (125:51) (~fill 
{l~} Watthdoe: WDttiQll test for LERMIAPRM 

unit 
(1:1) W~l~hgQg fun~liQn \!:§1 fQr FLQW unit 
{1§} Current value i&i;it Qf Sguare R@t 

mQd.ule in ELQW unit 
(1 Zl l&:as 2i122wec !&fil 
(18} fQwei: interrn12ti2n test Erndeoey Test: 
Ml QI I2g&Jing !&lit 
~Q) AI TQggling 1&§1 
(2 1) Failure simulation test 

I Continued I 
1:::!2te i : T2shiba did n2t c2nduct 
(1) (3.) (1) (2) (Ill (lQl (U) (l :l.l (13) (U) (l!il 

~Wie ~r I!2sb.iba did n2t c2nduct 
~) (3.) !lal (I~) (llil (Hi) but I2§hilla 
~ndui;ted waY;hdog timer function !&!it fQr the 
LPRM mQl!ul~ i-rnd $lot! QfLPRM !!!!I! 
LPRMIAPRM units . 

tfate a: I2shi:ba did n2t c2nduct (21l 

The frequency range was from 2Q Hz t.o The frequency range was from 120 Hz to None Error correction Not req uired. 
10 kHz. 10 kHz. 
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10 48-50 6.3.2.Data Evaluation 
( I )Resonance Search 

DCN No. 

Current 
(\!!:JU&) 

Figures A.1.1 through A.1. 15 shows the results 
for the resonance search along vertical axis. 
Figures A.1.1 , A 1.6, and A 1.11 are the spectra 
of t he test fixtures. 

Toshiba performed resonance searches in 
accordance wjth IEEE Std 344-1987 Tushiba 
understands that the seismic tests based on 
IEEE Std 344-1987 also satisfy IEEE Std 
344·2004 because the requirements for seismic 
tests in these versions are essentially the 
same Section 7 l 4 l of IEEE Std. 344-1987 
(and Section 8 l 4 l of IEEE Std. 344-2004) 
recommends M that the resonance search be 
carried beyond 33 Hz for example to 50 Hz or 
to the RRS cutoff frequency whichever js 
higher to obtain data on equipment dvnamic 
characteristics that may be valuable to justify 
qualification for other dynamic loads.• The 
required resoonse spectrum used in the testing 
has a seismic cutoff frequency of about 40 Hz 
Furthermore since the neutron monitoring 
system equipment described in the LTR is 
insta lled near the control room (versus the 
reactor building) there are no other higher 
freguencv dvna mic loads of interest. 
Accordjngly Toshiba is only concerned with 
resonances below 50 Hz. Resonance search 
data was gathered up to 100 Hz based on the 
test facility standa rd nractice and eauipmept 
canabiljtjes 

Three acce lerometers for three orthogonal axes 
were located at the Test table for the 
acceleratjon control. Fifteen acce lerometers 
were located for t he response of the EUT 

1'hrPP for fmnt·hork <irlP tn •irl P 

Reference/ Original 
(~!!1!:17/ H Jjj(~tt) 

Figures Al.l through Al.15 shows the 
results fo r the resonance search along 
vertical axis. Figures A 1.1, A 1.6, and 
A..1 .11 are the spectra of t he test fixtures. 
Compared to these spectra other spectra 
which show the resnonse of the Test 
Specjmen Units and the oower line papel 
do not show major resonance 
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Class 
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descriptions are 
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Verification 
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No. Page Current 
(~Ji:~) 

and vertical at the following five locations: 
I) the top right corner of t he test fixture (EUT 
were mounted) 
2) the right side top center of FLOW Unit 
~ 
3) the power module mounting plate 
4) the right sjde top center of LPRM/APRM 
Unit chassis 
5) the right side top center of LPRM: Unit 
chassis 

I I 
Note) Right/left in above description means 

Continued rightOeft when a nerson faces the front panel 
'T-----r---------~ of the FLOW LPRM/APRM and LPRM Unjt 

No resonances are identified below 50 Hz on 
the transmigsibility plots Several resonant 
peaks are identified above 50 Hz. As discussed 
above resonances above t he 50 Hz cutoff 
freguencv are not considered consequential 
The acceptable seismic test results confirm 
this conclusion. 

Resonant peaks are identified m the 
transmissjbility plots at about 75 Hz in t he 
side·to·side (SS) direction and at about 95 Hz 
in the front·to·back (FB) direction. The results 
of the transmjssibility plots of the test 
specimens (the Flow unit t he LPRMIAPRM 
unjt and the LPRM unit> can be compared to 

the transmissibility plot of the test fixture 
This comparison shows t hat the test specimen 
responses are essentially t he same as the test 
fixture response. Any resonant peaks in the 
fixture resoonse are mirrored in the test 
specimen resnonse Therefore the test 
specimens are moving with the fixture and any 
.. .,..,,.,.0"'"' .. "'""'kl': ::arP ::I rPSU}t nf t.bP ...... ..... ~- ... ... ,,. 
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I 

11 50-52 

Continued 

6.3.2.Data Evaluation 
(2)Random 

I 

Multi frequency Tests 
(5 OBEs and 1 SSE) 

Current 
(~J!f!) 

and not the test specimens The resonant 
peaks are sufficiently high and outside the 
freguencv range of interest. Furthermore 
examination of the survey accelerometer 
response during the seismic t:ests show that no 
filtering of test input occurred below the test 
facility standard practjce 100 Hz frequency 

limiL 

Thus Toshiba evaluates t he Test Specimen 
Units and t he oower line oanel do not show 

Figures in sections A.2. 1 to A2.5 show the TRS 
for QBE tests and Figures in Section A2.6 
show Test Response Spectra for the SSE test. 
Figures A2.6.4 to A2.6.6 show the coherent plot 
of the SSE. 

Toshiba planned to conduct the seismic test 
with the RRS proyided in Figure 4·5 of EPRI 
TR· 107330 dated October 1997 The TRS 
listed in figures in Anpendix A2 of the 
Qualification Test Summary Reoort were 
achievable. Tushiba considers t hat 
exceedances below about 3.5 Hz are generally 
acceotable based on IEEE Std 344 2004 
Section 8 6 3 i(j) since there are clearly no 
resonances below 5 Hz Toshiba evaluated 
the higher frequency area Toshiba found that 
Figure 4-5 of a later version of EPRI 
TR· !07330 is slightly different from Figure 4·5 
in the original October 1997 version which is 
the bas is for the current Toshiba RRS. Toshiba 
evaluated the difference The later version 
Cayajlable from the EPRI website) provides 
figure 4·5 with a narrow peak spectral band 
c.· -- ifir!:!i llv th ... i::;.% damn ... d S.C:::.E r----- --

Reference/ Original 
(~!lll7"7;.; H W-filt*l 

Figures in sections A2. 1 to A2.5 show the 
TRS for QBE tests and Figures in Section 
A2.6 show Test Response Spectra for the 
SSE test. Figures A2.6.4 to A2.6.6 show 
the coherent plot of the SSE. 

These test results show that the random 
multi frequency tests conditions were 
successfully applied to the Test Specimen 
Units with the single exception of not 
meeting the oeak loading for the SSE 
based on table limits. 
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Ill 
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Continued 

Detailed 
descriptions and a 
figure are added. 

Verification 
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DVR-E2-201 
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I Continued I 

DCNNo. 

Current 
(~£~) 

snectrum control noints of figure 4·5 of the 
later version of EPRI TR· 107330 are (1 Hz. 
0 42 g); (4.5 Hz. 14 g); (16 Hz 14 g); (33 
Hz 6 13 g); and (100 Hz. 6.13 g). The original 
version of figure 4·5 includes a broader 
frequency Specifically the 5 % damped SSE 
resnonse spectrum break ooints of this version 
o(Fjgure 4-5 are (0 5 Hz 0 I g); (1 Hz. 0 8 g); (3 
Hz 14 g)j (33 Hz 14 g); (40 Hz 7 g); and 
(lOOHz 7 g) The discuss ion here refers to the 
version of EPR! TR· 107330 Figure 4-5 of the 
later version of EPRI TR-107330 as the 
•narrow" spectrum and t he other version of 
EPRI TR·107330 figure 4-5 as the •broad~ 

~ 
Because of test table limitation of 9 8 g 
Tushiba bas bad to take exceotion to the EPRI 
TR· 107330 reauirement of 14 g in the PRM 
testing. The PRM testing was conducted at a 
laboratory where the table could not satisfy the 
EPRI TR-107330 oeak spectral limits 
Specifically the table could only satisfy a peak 
spectral demand of 9 8 g. PRM test results 
show that the •narrour" spectrum demand is 
satisfied with the following exceptions. 

The 14 g peak in the narrow 
spectrum was above the table 
capacity The table caoacity 
produced a peak that exceeded 9 8 
g. 
Exceedances in the frequency lower 
than 3 5 Hz are acceotable based 
on Clause 8.6.3. l( j) of IEEE Std. 
344·2004 since there are clearly no 
resonances below 5 Hz 
An additjonal exceptjon to the 
•L.-...... ...1• t:'DDT 1'R·tll7-:>-:>n ,,_,.. ..... _,_ 

Reference/ Original 
(~IR\7'7 / H Dl(~tt) 
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I Continued I 

12 56 6.4.2.1 EMl/RFI 
Emission Test 

13 59 6.4 .2.3 Surge Withstand 
Capability Test 

14 60 6.4.2.3.Surge Withstand 
Capability Test 

Job No. 

Current 
(~}!~) 

demand. wQulg have tQ ~ taken foi: 
the ex~~dan~ at th~ geak ab:Qv!;;: 
llQ.fu. 

F.i~J.Ue 6 3 l sho~s the gualified SSE ll:WQllat 
g( tbe eRM ~ismic test 

. 
• l 

I !II·; l 
I I 

I .. , r-r '-.-.- -·-J_ .. - . 
.__,,. 

Fig:ya: !l.3.1 Qu~lifi~d SSE fQr PRM 

From 100 Hz to SlllH.'.Qxinlateb: 1200 l::hi the 
emission exceeded the limit shown in 
RG1.180Rl . 

·CLine and NeutraU and Ground, only for Ring 
Wave* 
*~te~ IEQ fHOOO-~-Q (for C2ml;iinatign Wave~ 

dQeS DQt reguirfl the t&:~t fQ[ "[Line and 
Neutral] S!,nd QrQund." Qnly EditiQn l 
( !~~Q.) Qf !EC 61000·4· 12 (fQr Ring 
W§!v~ rs:guired the i&st fQr "(Line and 
~tYtraU and QrQund " while later 
EditiQDS o[ tbe same ~tandard do nQt 

The surges were applied to the test points 
shown in Tables 810.1 and BI0.2. The Test 
Soecimen Units ooerated normally before 

Reference/ Original Class 
Reason (l'! <8) 

(~~7"7 :..-- H m:~tt) (12.\:51) 

I Continu ed 

From LOO Hz to 100...l::Iz.. the emission UI Data evaluation 
exceeded the limit shown in RGL180Rl. correction. 

-[Line and Neutra l] and Ground, only for lJI Supplemental 
Ring Wave descri ptions are 

added 

The surges were applied to the test points Ill Detailed 
shown in Tables BIO.! and Bl0.2. The descriptions are 
Test Soecimen Units ooerated normally 
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I Rev.
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I Continued I 

Current 
(~:l!!-1&) 

during, and after testing. 

Toshiba and the Test Lab cannot find the 
record of the impedance value used. R.G. 
1 180 Revision 1 does not specify the 
impedance and references IEEE Std 
C6241·1991. IEEE Std. C62.41 soecifies 12 Q 

for the Category B Location Toshiba conducted 
the !EC 6100Q·4·12 test at Low Exoosure for a 
Categorv B Location; therefore the imnedance 
was likely 12 Q. A HAEFLEY PIM 110 was 
used for the surge test and the factory default 
impedance is 12 Q. 
The test was intended to be performed at 12 Q 
but Toshiba and the Test Lab cannot confirm 
the actual setting used. Test results show 
that the specimen passed the short circuit test 
that was performed. This leaves two 
possibilities. First the test was actually 
performed at the 12 Q setting and there is no 
issue. This is the default setting of the test 
equipment and the most likely scenario. 
However there is still a possibility that the 
test was oerformed with 30 Q For this case 
the test results are not confirmed against 12 Q 

for Categorv B location test that brings more 
energy to the test specimen. 
Toshiba considers that it should be assumed 
that 30 Q was applied for the test to take 
conservative oosition for the apnropriate 
evaluation in a situation where the imoedance 
value cannot be confirmed. Toshiba considers 
that the assumntion of 30 Q is appropriate 
because the PRM is designed to be connected 
to the end of the oower supp ly system in 
nuclear power olants Therefore Toshiba 
!'IS umPci. PjtbPr imnPd!'lnrP i wnrk!'ih}P !'Inti 

Reference/ Original 
(~ffi\"1'7 / 1-1 W-~*> 

before, during, and after testing. 
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Class 
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Verification 
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15 6 1-62 6.4.2.5ESD Test 

16 70 Figure A. I.I 

Current 
(~Ji:W:) 

that the higher impedance would not impact 
tbP. SUf17P withstand ranabilitiPS of the PRM. 
Temporary degradation or recoverable loss of 
function were identified when the ESD 
transients were applied to the rear panels, or 
the parts placed on these panels, which will 
not be exposed to ESD during normal 
operation. There is no reason for an operator to 
access the rear panels . Technicians accessing 
the rear panels will do so under work order 
with the eguinment bvnassed The work order 
will specify that grounded wrist straos are 
required. The back panels jn the units are 
access ible only when Jocked cabinet doors are 
ooened. Thus the back panels are not 
normallv ernosed to ESD. 

.. =--= ==---...= ---

·1--------/'\,/'" 

-- ----... 

Reference/ Original 
($ffi\:7"7/H Dl\~m 

Temporary degradation or recoverable 
loss of function were identified when the 
ESD transients were applied to the rear 
panels, or the parts placed on these 
panels, which will not Jikcly be exposed to 
ESD during normal operation. 

T_-= _--=·-____ -- =:~ 

-~I ~ 
--- _,.. __ _ 
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Replace the fi gure 
with the clearer 
figure with grid 
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(~fil) 
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Verification 
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20 72 Figure A. l .5 

21 72 FigureA. l.6 

22 73 FigureA.1.7 
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Verification 

(~fill 
Replace the figure Not required. 
with the clearer 
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Replace the figure Not required. 
with the clearer 
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Replace the figure 
with the clearer 
fi gure with grid 
lines. 

Not required. 

Rev. No. 
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Job No. 
FPG 

DCNNo. 
DCN-FPG·TRT-C51 ·0101 ·002 

Rev. No. 
0 

Reference/ Original 
(~ffl!77 / "' Jjj(~tt} 

- ==.-

·-- ... ~-- .. 

::.:'- ---

Doc. Title, No. and Rev. No. 

Class 
{IK:Jt} 

None 

None 

None 

Reason (J!!lfil) 

Replace the figure 
with the clearer 
figure with grid 
lines. 

Verification 
(~ii£} 

Not required. 

Replace the figure Not required. 
with the clearer 
figure with grid 
lines. 

Replace the figure Not required. 
with the clearer 
figure with grid 
lines. 
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Job No. 
FPG 

·--

DCNNo. 
DCN·FPG·TRT-C51 ·0101 ·002 

---
Rev. No. 

0 

Reference/ Original 
(~~7"7 ;..-- H Jil(~tt) :-g 

- .. __ .. 

Doc. Title, No. and Rev. No. 

Class 
(12S:71) 

None 

None 

None 

Reason (:\!l!f!:l) 

Replace the figure 
with the clearer 
figure with grid 
lines. 

Replace the figure 
with the clearer 
figure with grid 
lines. 

Replace the fig ure 
with the clearer 
figure with grid 
lines. 

Ve rification 
(~[iE) 

Not required. 

Not required. 

Not required. 
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29 76 FigureA.1.14 

30 77 Figure A. 1.1 5 

3 1 78 FigureA.2. 1 l 

DCNNo. 

Current Reference/ Original 
(~}!~) (~!1117'7 ;;- H m:~tt) 

--- --- S":.."?-- .. =;-=. -- :::::::-":'.::""-

- ·-· 

/ v/ 
.. -- =- ---.. ----
--- -- ------=~ -.•. ·g ·-· 

/ 
~ 

v 

- - . -
·-- ----·-----

Figure A Lli2 LPRM Uni(s spectrum for Figure A Lil LPRM Unit's spectrum for 
Horizontal (East to West) vibration Horiwntal (East to West) vibration 

--· ----·-

A 
=. --
/-~'- ~ 1 

·- ·-

-- -- ··--- ----
Doc. Title, No. and Rev. No. 

Class Reason (l!l!Ell) 
Verification 

(12!:~) (~fil) 

None Replace the figure Not required. 
with the clearer 
figure with grid 
lines. 

None Replace the figure Not required. 
with the clearer 
figure with grid 
lines. 
Error correction. 

None Replace the figure Not required. 
wi th the clearer 
figure with grid 
lines. 

Job No. 
FPG DCN·FPG·TRT-C51 ·0101 ·002 

Rev. No. 
0 ualification Test Summa Re ort, FPG-TRT-C51·0101 Rev.2 
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32 78 FigureA.2 .1.2 

33 79 Figure A.2 .1.3 

34 79 Fi gure A.2.2. I 

::::. 

-
·--

--

.. __ _ 

Job No. 
FPG 

DCN No. 
DCN·FPG·TRT·C51·0101·002 

Current 
(~J!f&) 

:.. ... =:-

f fH 

.I/ ~ 

.. 

-----.. 
:::-.-:-. ~· .. -

------

::.::.. .. -

-: -~ 

.,., 

:::.=:.-=-

-·-

Reference/ Original 
(i5ffll:7"7 :...- H ffli:~tt) 

-----

--
-- ~--

:.:.:.· ... 

-.. V--~ 1 

Rev. o. Doc. Title, No. and Rev. No. 

Class 
(!R:)t) 

None 

None 

None 

Reason (J1!!El3) 

Replace the figure 
with the clearer 
figure with grid 
lines. 

Replace the figure 
with the clearer 
figure with grid 
lines. 

Replace the figure 
with the clearer 
figure with grid 
lines. 

Verification 
(~i!iE) 

Not required. 

Not required. 

Not required. 
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35 80 Figure A .2.2.2 

36 80 Figure A .2.2.3 

37 81 Figure A .2.3.1 

DCNNo. 

-·-

---

Job No. 
FPG DCN-FPG-TRT-C51 ·0101 ·002 

Current 
(~"\!!:{&) 

----· 

__ .__ ...... 

Rev. No. 

0 

l 

Reference/ Original 
(~ffil:1' 7 / 1-1 m:~tt) 

::.- .... -~ =-~.- ::==-. 
=-

I/ 
~ 

-
·-·- -----

- .. ' :::::::.::.- ----. 
=-

-~ 
-
··-·- ·--

-- r· 
L 

,, __ 
--·----

Doc. Title, No. and Rev. o. 

Class 
(!R:)t) 

None 

None 

None 

Reason (l!l!lil) 

Replace the figure 
with the clearer 
figure with grid 
lines. 

Replace the figure 
with the clearer 
figure with gri d 
lines. 

Replace the figure 
with the clearer 
fi gure with grid 
lines. 

Verification 
(~fill 

Not required. 

Not required. 

Not req uired. 
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38 81 

39 82 

40 82 

Job No. 
FPG 

Figure A.2.3 .2 

Figure A.2 .3.3 

Figure A.2 .4. J 

DCN No. 
DCN· FPG·TRT·C51 ·0101 ·002 

Current 
(~J!~) 

:v 
~-

-+ 

·/-
/ 

Rev. No. 

0 

Reference/ Original 
(~!!!1"1'7 :.- ~I JJli:aUt) 

./ 

.. - .":"l --· __ ,.,_ 

=.:-

--- ------

Doc. Title , No. and Rev. No. 

Class 
(!R:Sf) 

None 

None 

None 

Reason (l!l.!El3) 

Replace the fi gure 
with the clearer 
figure with grid 
lines. 

Replace the figure 
with the clearer 
figure with grid 
lines. 

Replace the fi gure 
with the clearer 
figure wi th grid 
lines. 

Verification 
(~fill 

Not req uired. 

Not required. 

Not required. 
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No. Page 

4 1 83 Figure A.2 .4 .2 

42 83 Figure A.2 .4 .3 

43 84 Fi gure A.2 .5.1 

DCNNo. 

--

J ob No. 
FPG DCN·FPG·TRT·C51 ·0101 ·002 

Current 
(~:!!!:~) 

-----

--· -----~--------

Rev. No. 

0 
Doc. Title, No. and Rev. No. 
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No. Page 

44 84 Figure A.2 .5 .2 

45 85 Figure A.2.5 .3 

46 85 Figure A.2.6. I 

-

·---

Current 
{'[4'.Ji: f&) 

:~ 
'--------' 

- ...J 
,.... .... - ~. 

r..--

·/ 

--·---

=-

=-

...... _ 

Reference/ Original 
(~!l!\7" 7 :..-- H Jjj(a'Ut) 

e.:.!".'"' 

/---~ --
./ 

__ ... __ ... 

Rev. No. Doc. Title, No. and Rev. No. 

Class 
{ll!:)t) 

None 

None 

None 

Reason (J!l!!E) 

Replace the figure 
with the clearer 
figure with grid 
lines . 

Replace the figure 
with the clearer 
figure with grid 
lines. 

Replace the figure 
with the clearer 
fi gure with grid 
lines. 

Verification 
(~?iE) 

Not required. 

Not required. 

Not required . 
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sh· 21 I 33 



Design Change Notice 
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No. Page 

47 86 Figure A.2 .6 .2 

48 86 Figure A.2 .6 .3 

49 87 Figure A.2 .6 .4 

Current 
(~:ii!!&) 

~---

_ ... __ 

Figure A2.6.4 Coherent Plot between 
Horizontal Axes (East to West and North to 

South}. 

..... _ 

Reference/ Original 
(~P.!! /7 ::,- H W-~ttl 

__ ... __ 

-,-1·-1 I - j 
11 I 1 

Figure~ Coherent Plot be tween 
Horiwntal Axes (East to West and North 

to South). 

Class 
rnrn·l 

None 

None 

None 

Reason (l!l!a:i) 

Replace the figure 
with the clearer 
figure with grid 
lines. 

Verification 
(~IDE) 

Not required. 

Replace the figure Not required. 
with the clearer 
fi gure with grid 
lines. 

Replace the fi gure Not required. 
with the clearer 
fi gure with grid 
lines. 
Error correction. 

Job No. 

FPG I 
DCNNo. 

DCN · FPG·TRT·C5l ·O101 ·002 I 
Rev. No. I Doc. Title, No. and Rev. No. 
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50 87 Figure A.2 .6.5 

51 88 Figure A.2.6.6 

DCNNo. 

Current 
(~"!!!~) 

tA:::L:~. _ 
! fv~ !UAWV·Y:r-v1_ - , . . . .. . --~ - :.- -

lJ~~~d 
Figure 1\.2.6.5 Coherent P lot for Horizontal 

Axis (East to West) and Vertical Axis. 

Figure t..2.6.6 Coherent Plot for Horiwntal 
Axis (North to South) and Vertical Axis. 

IU!ference/ Original 
(~!!117'7 / ~I .Ol\al!:ft) 

Figure 2.6.5 Coherent Plot for Horizontal 
Axis (East to West) and Vertical Axis. 

Figure 2.6.6 Coherent Plot for Horizontal 
Axis <North to South) and Vertical Axis. 

Doc. Title, No. aod Rev. No. 

Class 
(!Rjt) 

None 

None 

IU!ason (l11!f!l) 
Verification 

(~fi:E) 

Replace the figure Not required. 
with the clearer 
figure with grid 
lines. 

Replace the figure Not required. 
with the clearer 
figure with grid 
lines. 

Job No. 
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Rev. No. 
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52 88 

53 89 

Job o. 
FPG 

Figure A.2.6.7 

Figure A.2 .6.8 

DCNNo. 
DCN · FPG·TRT·C5l ·O101 ·002 

Current 
(~!!!~) 

..: --

Rev. No. 
0 

one 

Reference/ Original 
(-1!\t7'7 :..- H JJl(~tt} 

Doc. Title, No. and Rev. No. 

Class 
m:7t> 

None 

None 

Reason (l!l! i:E ) 

Addition of the 
figure. 

Addition of the 
figure . 

Verification 
(~fill 

Not required. 

Not required. 
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54 89 Figure A.2 .6.9 

55 90 FigureA.2.6. 10 

56 90 Figure A.2 .6. 11 

Current 
(~:J!l:f&} 

=-

.. -.- . 
Figure A2.6.ll Time· interval PSD coherence 

plot for SSE for Horizontal Axis (North to 
u b ) 

one 

one 

None 

Reference/ Original 
(~ffi\:1'7 / H W-Rlttt) 

Doc. Title, No. and Rev. No. 

Class 
(~:St) 

None 

None 

None 

Reason (l!!!.fil) 

Addition of the 
figure. 

Addition of the 
figure. 

Addition of the 
figure . 

Verification 
(~00 

Not required. 

Not required. 

Not required. 

Job No. 
FPG 

DCN No. 
DCN·FPG·TRT-C51·0101·002 

Rev. No. 
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57 9 1 FigureA.2.6. 12 

58 98 Table B.3 . l 

59 98 Table B.3 .2 

DCNNo. 

Current 
(\lt:l!!:f&) 

... -..::=-.: __ 

·~l 
.• ·--~-

figure 2 6 12 Ti.me·interval PSD coherence 
plot for SSE for Vertical Axis 

... __ •IXHl ll>~ --... -__ ..,. ,CllHI ... ~ __ ... _ 

CT!Q•Rd"..!'•m• ~cr1mr QJ '•"ff a'Fmr! ,;Ouwt! 

LNoneJ 

Reference/ Original 
(~~:1' 7;.; H Jjj(~tt) 

... - •-•J:lllj& ---

- ·.-.--c,....., :::::.:=:,.,....,_ .• 
:::::.::: ............ . 

Doc. Title, No. and Rev. No. 

Class 
(!R7f) 

None 

lil 

Lii 

Reason (J11.!El3) 

Addition of the 
figure. 

Data evaluation 
correction . 

Clarification of 
description and 
data evaluation 
correction. 

Verification 
(~fill 

Not required. 

See 
DVR-E2-20 1 
70928. 

See 
DVR-E2-201 
70928. 
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60 99 Table B.3.3 

61 100 Table B.3.4 

"'::"' 

n* 

n• ·-·-
- .m 
~-

"'::."' .•. -· .•. -· *' 

.•. 

.. 

~ 

.. ... .. 

-·-·· 
m• 

... 
V• .. 

Current 
(~}!~) 

O!IO'llloot 
~ - -.,_. 

1•-A.1 -- " 

·-117 ... 

·-,., 

11•.• 
1111 --· _, --~ .. .. 

:!Qnmil 

CllHl•lloot ,.,,..__ - -, .. _,.. --A) ( .. _ .. ) ·-~ 
~ :: ... 

M• 

- .. ,.,, -"'' ... . .. 
~· 11•.t 
~· 

Reference/ Original 
(~lffi7'7/ ~ I J)l(mt) 

- - ~ ... -·-· --· ·-· 
.. ... ... .. .. 

"" -· *' 

.. .. 

- - .,.,= ... -,._. ·-· --· .... -· .. -· .. 
~ · "' .. .. -.. 

~· . . 

Class 
(12:7t) - !II -

:: 
:: 

:: 
:: 
:: 
:: 
:: 

- !II -
:: 

:: 

Reason (l!lla:i) 

Clarification of 
description and 
data evaluation 
correction . 

Clarification of 
description and 
data evaluation 
correction . 

Verification 
(~IDE) 

See 
DVR-E2-201 
70928. 

See 
DVR-E2-20 1 
70928. 

CEQ! M.e!uell•mn • CE•Q• 1.,, • "ll.csl"'rltt"1d Cup:.,it 

Job No. 
FPG 

DCNNo. 
DCN·FPG·TRT·C51·0101 ·002 

Rev. No. 
0 

Doc. Title, No. and Rev. No. 
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62 IOI TableB.3.5 

63 103 Table B.3.6 

Current Reference/ Original 
(~:II!~) (~l!!\::1 7;.; H W-aUt) - QE!Oli.I 
~ - --.., .!"'-.. .,_, ........... ,\) 

:: 7,_. •. ,,,. - - ·~ - - -N ,._. --· ~ --· 
~· .. 117t .. 

"' .•. ,,,,, 
~ .. ., -· - - ... 

~ -~ 

~· ... 
-· .. ::: - -

~ -· .. .. 
~ ~· 

m .• 

C'C!O! '"•Ml'i"" • Cl!Q' !de!• u...:r .... _ ... c.,..11 

- -- - -- -N --· --· - --· __ .. ---.... , c--."'I ---· .. ... ., .. .. .. 
.. .. . , ... ., ... 

-· ... .... ... .. 
"" -· ... .. ... ~, .. ., .. .. .. .. ~· - RO 

Ctj!Ql Rt!atd'm•• cg191 I jp• • !!!¥.M!f gl-·" Cmeu 

Doc. Title, No. and Rev. No. 

Class 
Reason (l1l!f!l) 

Verification 
(!R)t) (~fil) - m Clarification of See - description and DVR-E2-201 

data evaluati on 70928. 

:: correction. 

:: 
:: 
:: 
:: 

'== m Clari fication of See 
description and DVR-E2-201 
data evaluation 70928. 

~ correction. 

:: 
:: 
:: 
:: 

Job No. 
FPG 

DCNNo. 
DCN-FPG-TRT-C51-0l01-002 

Rev. No. 
0 ualifi.cation Test Summa Re ort, FPG-TRT-C51-0l01 Rev.2 
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No. Page Item (il!<l!Tfl'i?/¥) 

64 103 Figure 8 .3.l 

65 103 Figure 8 .3.2 

66 104 Figure 8 .3.3 

Current 
(~)!!~) 

Allowable Level (CE101 Relaxed Limit) 
Allowable Level (CE!Ol Limitl 

Allowable Level (CE!Ol Relaxed Limit) 
Allowable Level (CElOl Limit) 

I: 
I -

Allowable Level (CE!Ol Relaxed Limitl 
Allowable Level (CElOl Limit) 

-- - - -

Reference/ Original 
(i?ffi\7"7 ;...- H Jjj(~tt) 

Allowable Level (Wjth Correctjon) 
Allowable Level (Without Correction) 

Allowable Level (With Correction) 
Allowable Level (Without Correction) 

r 
Allowable Level (With Correctjon) 
Allowable Level (Without Correction) 

r 
Doc. Title, No. and Rev. No. 

Class 
(18:~) 

Ill 

Ill 

Ill 

Reason (11!l<8) 

Data evaluation 
correction. 

Data evaluation 
correction. 

Data evaluation 
correction. 

Verification 
(~fil) 

See 
DVR-E2-201 
70928. 

See 
DVR-E2-20 1 
70928. 

See 
DVR-E2-20 1 
70928. 

Job No. 

FPG 
DCNNo. 

DCN-FPG-TRT-C51·0101 ·002 
Rev. No. 
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~it~J!)j~ 

No. Page Item (i!l/:ITfl'!$) 

67 I 04 Figure B.3.4 

68 105 Figure B.3.5 

69 105 Figure B.3.6 

Current 
(~:!!!:~) 

Allowable Level (CElOl Relaxed Limjtl 
Allowable Level (CElOl Limitl 

I: 
I: 

--
Allowable Level (CElOl Relaxed Limit) 
Allowable Level (CE!Ol Limit) 

:r 
1:1 
J: :1 

·' 

" -:;i::. . 
T - 't ;:_ ~ 

~ 

Allowable Level (CElOl Relaxed Limitl 
Allowable Level (CE!O l Limitl 

-~ 

1.w ........... Lil~ 

Reference/ Original 
<~ffll7"7 :...- H IJl(aUrl 

Allowable Level (With Correctjonl 
Allowable Level (Without Correction) 

Allowable Level (With Correction) 
Allowable Level (Without Correction) 

Allowable Level (With Correction) 
Allowable Level (Without Correction) 

Doc. Title, No. and Rev. No. 

Class 
(~:$t) 

Ill 

Ill 

[II 

Reason (J11l '8) 

Data evaluation 
correction. 

Data evaluation 
correction. 

Data evaluation 
co rrection . 

Verification 
(~IDE) 

See 
DVR-E2-20 1 
70928. 

See 
DVR-E2-20 1 
70928. 

See 
DVR-E2-201 
70928. 

Job No. 

FPG 
DCNNo. 
DCN-FPG-TRT·C51·0101 ·002 

Rev. No. 
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sh· 30 I 33 



Design Change Notice 
~*~~ij~ 
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70 106 Figure B.3.7 

71 106 Figure B.3.8 

72 107 Figure B.3.9 

73 118 Table BIO.I 

Current 
(:4'.J!~) 

Allowable Level (CE!O! Relaxed Limjtl 
Allowable Level (CE!O! Limit) 

: · ~ 

Allowable Level (CEIO! Relaxed Limit) 
Allowable Level (CE!O! Limitl 

-· 
I: 
I: 

Allowable Level (CE!O! Relaxed Limit) 
Allowable Level (CE!O! Limit) 

·-

Reference/ Original 
(~!ffi:t7 :..-- H Jjj(~at) 

Allowable Level (With Correction) 
Allowable Level (Without Correction) 

--- --

I~ 
Allowable Level (With Correction) 
Allowable Level <without Correction) 

--

Allowable Level (With Correction) 
Allowable Level (Without Correction) 

Jc=! 
~ 
1:r -
~ 

Note: The ring wave test was exnected In be None 
oerformed with 12 Q coupling impedance. This 
is the default setting of the test equipment and 
the most likely scenario However this is not 
described in the record and it cannot be 
reconfirmed that the test was performed with 
12 0 . not 30 0 . If the possibility that the test 
was performed with 30 n cannot be fully 
denied. in this ossibili the test results ar 

Doc. Title, No. and Rev. No. 

Class 
(!R5t) 

III 

Ill 

III 

Ill 

Reason (l!l!EE) 

Data evaluation 
correction. 

Data evaluation 
correction. 

Data evaluation 
co rrection . 

Detailed 
description added . 

Verification 
(~fill 

See 
DVR-E2-20 1 
70928. 

See 
DVR-E2-20 1 
70928. 

See 
DVR-E2-20 1 
70928. 

See 
DVR-E2-20 1 
70928. 

Job No. 

FPG 
DCN No. 

DCN-FPG·TRT·C51·0101·002 
Rev. No. 
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No. Page 

I Continued I 

74 118 Table BI0.2 

75 129 Table 81 3.1 

DCNNo. 

Current 
(~JI:~) 

not confirmed against 12 Q that brings more 
energy to the test specimen. Toshiba 
considers that it should be assumed that 30 0 
was aoolied for the test to take conservative 
positjon for the appropriate evaluation in a 
situation where the impedance value cannot be 
confirmed Tosbjba considers that the 
assumption of 30 Q is appropriate because the 
PRM is designed to be connected to the end of 
the cower supply svstem in nuclear power 
plants. Therefore Toshiba assumes either 
impedance is workable and that the higher 
impedance would not impact the surge 
withstand capabilities of the PRM 

Between P.in Land pin R of th'1,jli,itput 
connector ( .hf HNS518 AO 
module installed in BSL! of FLOW Unit 

Between pin Land pin R of the.J?hltput 
connector ( .hf HNS516 AO 
module insta lled in BSL2 of FLOW Unit 

Between pin 1 and pin .R of the_£~tput 
connector ( )>f HNS51LA0 
module installed in BSL3 of.E1QY{ Unit 

Reference/ Original 
(~1!!!7'7 :..-- H W-tl:ttl 

Class 
(gji) 

I 

Ill 

Between pin J,,[ and pin ff oftqe,,output None 
connector ( );t HNS518 
AO module installed in BSLl of 
LPBMIAPRM Unit 

Between pin JJ. and pin ff_oft~output 
connector ( );tHNS516 
AO module installed in BSL2 of 
LPRMIAPRM Unit 

Between pin A.and pin E. of the,eti-tput 
connector ( J;r HNS5lli 
AO module installed in BSL3 of 
LPRMIAPRM Unit 

Doc. Title, o. and Rev. No. 

Reason (J11lJil) 

Continued 

Error correction 

Editorial error 
correction. 

Ve rifica ti on 
(~IDE) 

I 

See 
DVR-E2-201 
70928. 

Not required. 
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76 130 Table 813.2 

DCN No. 

Current Reference/ Original 
(~l!:i&) (~1!!17' 7 :..-- H Jjj{filt~) 

Between Cin .L and pin R .P.f the output 
connector ) o HNS518 AO 

Between ~in JJ and pin ff of th~utput 
connector ( ),~ S518 

module installed in BSLl of FLOW Unit AO module installed in BSLl of 
LPRM/.&ERM Unit 

Between pin.Land pin R of the 2\\tput 
connector ( )°;fHNS516AO Between pin sLl and pin ff of t'1l\,output 
module installed in BSL2 of~Unit connector( );fHNS516 

AO module installed in BSL2 of 
Between pin!. and pin R.of the 2\\tput !,fRM/APRM Unit 
connector ( pfHNS511AO 
module installed in BSL3 of FLOW Unit Between pin A.and pin.J:; of the-/J~t 

connector ( f S5lj2 
AO module installed in BSL3 of 
I DDU/ 'DDU Unit 

Doc. Title, No. and Rev. No. 

Class Reason (~til) 
Verification 

(!R7t) (~fiE) 

None Editorial error Not required. 
correction. 
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