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Comanche Peak station

Turbine/Generator

Reactor
| (@)
Containment E . _l_AI_-I I|_| % +1|A-I Tl I|
":]E |’E il AH| Lol 802.11 &4 LAN
S EHC Motors = | 0” ' T
Generators (6 sensors) | | | %
e N I Circulating Water
ain water Pumps
(6 Sensors) Main Pumps
Condenser (50 sensors)
D
Condensate Pumps
Heater (8 sensors)
Drain )
Tanks
Control Rod Drive
) =P~
(8 Sensors) @_
Turbine Plant
Y Heater Drain Pumps Cooling Water
Plus: 2 Cameras and 1 Partial (8 sensors) Pumps
Discharge Monitor (8 sensors)
L N




e IR | - EENy i L Il NINTE . N W W e
3. SX|+<Y: RG 1.180(R1)

Amplitude (dB)

l Equipment Susceptibility Level \ l

Plant Emissions Level

Equipment Emissions Level )

v
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RG 1.180(R1)

Frequency (Hz)

= OHN A A ZH O A S0| DX[E X|F0f A
o ZCHE EMI/RFI ZALA|(of, 87| &
S470) A8 S =XI5H7| fl5td HE S|
£ 2|t S X< (exclusion zone) &

= Exclusion Zone: ¢t = 1&C 7|72t SAIF
H| Zto| O] AAH 2|2 2

A3 dar &= 78 Ortl: 8dB

- Susceptibility(RS103): 10V/m (140dBuV/m)

- Emission M| 7|(RE102): 4V/m(132dBuV/m)

J30PtGt

d=—7—m)

P.= FRYUAI=H (W), E=5& &=AM7] (VIm)
G,= 0|5 (Gain); 2| = 38}X| % £=7|: 1 0|3}

O|=HQl &% 7|(dipole antenna;: 1.5, monopole
antenna: 3, horn antenna: 6)
9



3. EX|Y: EPRI TR-102323(R4) 247 B CHIRH

o DHIYELE SN LRNO|Y

rIr
Ral
18
ﬂJ|0
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okl
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Al
® °‘RF Safe Zone’dl EHZ=2F AlHot7| 9|5, S+ u} 2l
7t O|AAHE| 1m O] & FX|sHoF & X|F S A S0 LYW A F G S7HS walk down
sijof gt

® O| BIt= “RF Safe Zone’lt HMAZZ = X[t S7HS A EHSLT| Q8 UM A
S 0| 8510 2A{=}ot0f OF &

® “RF Safe Zone” X| 20| A{Q] 0|22 ol=5}H 3}7| 23}, ( Radio Safe Zone
X|HEl “RF Safe Zone” X| 2 £2|5t= dHE Ol HXE S X

o Z0iS RF 2 NX|o| 0|21t HAE MBI Tis (( ))
F7|5o = ZaE|ofof &

The use of portable
wireless devices is
permitted within green
painted areas only.
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3. M|++9Y: EPRI TR-102323(R4) SIM SMEAI EMI/RFI [H2H

-T'—xo-lcg -?-ﬂgxl %} I'EI XI*I - *'[H _I_I__Q_I:II-M- =|(E|Rp)

Transmit Power Transmit Power Antenna Gain EIRP 27 dBm OI OI-

(dBm) (mW) (dBi) (dBm)

27.3 533 0 27 » OFH|L} Z|CY BtAl = ="=E=|

24.2 266 3 27 533 mw O] 0}(ga|n i-‘ﬂ')

213 134 6 27

18.3 67 9 27 = EIRPZ} 27 dBm ZEI3}A,

2 2 g 2 M2 AX| L 0jZ Bt

12.3 17 15 27

9.29 8.5 18 27 = XA 0]|dAHE|: 1 m O| At

V30 x P, x G, 1=\/SOXPtht
E 4

D=

dBi = 10 log,4(Gt) > G, = 10910 =1 - P, = 533mW
G, =10%10 = 1.998 > P, = 533 /1.998 = 266mW

dBm = 10 log,,(533) = 27.3dBm

11



3. SR FY: 0| AHAHE| A4 izt AN MU (1
DY DMK U 22| X|H(SLIAEH LY
802-01 .05.00 Frequency range 380-430MHz
_ - Input impedance 500
TETRA indoor ceiling mount antenna | | yswr o
Maximum input power 50 Watts | = s5mw/
Polarisation Vertical
Gain 2dBi
3 dB Beamwidth Horizontal 360°
\/ Vertical 80°
Intermodulation IM3 -120dBm (2 x Tx @ 37dBm)

= dBi=2
= G=10210= 164
= {32 isotropic A= (EIRP) = 0.05W x 1.64 = 0.082

= 0|ZAz| =—“3"’;‘"°82:0.39m S1m
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3. SX|7+Y: EPRI TR-102323(R4)

| Z|Cf £&{(EIRP): 20 dBm 0|3} [<2V/m@1m ]

= X|CH 2FAL =2 100 mW O] 8} (HE L} gain =8
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3. EX{4 oIx SMEAl EMI/RFI CH2

o2

SpectraLink 602X M &= di= =7}

F4 Z2| EIRP: 20dBm O|3}2 ATt (EPRI TR-102323 Rev. 4 App. 1)
S

® Spectralink 602X F41 ™2}7| 9| Z[C = ZFH 2 20.96dBm ¢t X4}

X1t 0.96 dBm CHA| EHOF?
- 20.96dBm — 0.125W

- SOiRA| 9 Q27|72+ oA H2| 8K

P(watts) = Py, = 1W - 10 (209611011000 = 0.125 Watts

d = (30PG)%%/ V4 = (30 x 0.125 x 1.64)%>/ 2
d = 1.24 meters

14
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@ 2HX™ Ol Mobile Phone
QHI™ O 2 25-35 dBm
- 35dBm(10V/m@1m, 100V/m@10cm )

. == | Max Power Field Strength
(MHz) | dBm W (Vim) (@1.5 cm)
850 26.2 | 0.42 98.4
LG VS740
1909 25.2 | 0.33 51.6
P121UNA 1907 | 22.0 | 0.16 92.0
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Yll

Infection
Control

Communicate hands-free

Receive secure text
messages

Get prioritized alarm &
alert notifications

Broadcast to groups

Initiate and join
conference calls

Schedule reminders

16

Vocera B3000n
Communication Badge

RF Output Power (5GH2z):
16 dBm at 802.11, 802.11n
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4. TS HE 0|5 : 2) Door Open =7 O| HHE|ax susy emira 2

[INPO] 20| 7=l AZ7|7| 22 EHE 20 feet(6.1m) O] & BO{HM AIREE Sl U S

[INPO] 0.75mW FMHH=2}t7]|2F 2 mw FHH=L7|(Wireless Microphone)

= NIS, SSPS EE&= 7300 S78H|ofdd|of ciet FH|Lt 78 A #HH|H £0| H2{/JU2H
6 feet(1.83m)2| ZH4E R A|ot=E #H1

Q=2 X2 XMAHAS|(Institute of Nuclear Power Operations, INPO)
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4. FMHEM M2 0|4F: 3) FNHO{A, A7 L] EMMH| M8 g SMSA EMI/RA

[

Containment Zd= LHO|M = Outage Al Temporary 2 QHE|L}E HX|St1 A2 25 |
71510 H25IH, MCRLUOl= Radio A| 281t HAEl §M U Portable AntenaE 0| 26}
o SMS st US

[INPO] 042 O] Fort Calhoun € & 19 7l #HO|M= FH O HYAM FHSHS H Tt

Ctak 9iZt7]17] A"’ 2K 0| M EMI Site Survey2t RF 224 ZaIE HHESH0] 0.75mW,
2mwW OO|A2ES 5|26t Y= HHEHAE UI
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4. FMEHMN HEZ O|1F: 5) FXECZ 0%t E51 O{B{2  am sM=Al EM/RA W

o= @
= Radio System<= control room<2

eSS,
« 2t SoHH HES FOHOF 2 B0 At
= Wi-Fi System =@ A|, Radio system®| Tt Hatat = U
[INPQ] Of2{ 7tX| &4 & H|(Remote Microphone, Ear-Canal Microphone, 2~& |7 O+0|3

EEZ0| #2£l Headset & 7|Ef HH|)E AFEoll ERJXX| T, =2 X0]7} RS & F &L

&H|= otd.

HI T2 2HI| A 22X SHUHN HEHM S FEA 7|50] U= 1.9GHz
S8 FMHESL7|(PCS Phone) =€

20
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4. FMHSH HME 0|4F : 6) 0| AAHE| TH= =IOt F SMEA EMI/RFI T

o= ¥H e X3
Portable Hand Held Radio's (8W), Cellular Phone (0.96W), and Micro Cellular (1.6mW)
D = Distance between antenna and equipment in meters

w> Radio: 3.87 m, Cellular Phone: 1.34 m, Micro Cellular : 5.4cm

21
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4. FHUSH HE O|3: 7) B3 O TH7|7] 2x SMEA EMI/RF T
HHA-EPRI TR 102323(R2) It applies to safety- and non-safety-related
systems and components whose operation
Susceptibility Tests Emissions Tests can affect safety related system or
Conducted | Radiated | Surge | EFT | ESD | Conducted | Radiated | component functions and is recommended

Low- | High- | Low- | High- Low- | High- for those deemed important for power
Freq. |Freq. | Freq. | Freq. Freq. | Freq. :
production.
Safety- A A E A A A 0 E E
Related

all analog and digital electronic equipment

groe® | RIRIEIJRIR IR O|E|E with DC operating voltages (for example,

to

Power
Production 3-, 5-, 12-, and 15- VDC supply systems)
Now olofo|o|o|o|o|E]|E or clock frequencies greater than 9 kHz.

ely=-
Related

EPRI TR 102323(R3)

Susceptibility Tests Emissions Tests
Conducted Radiated Conducted Radiated
Low- High- Low- High- | Surge | EFT | ESD | . High- Low- High-
Frequency | Frequency | Frequency | Frequency Frequency ||Frequency|| Frequency | Frequency

Safety-

Related A A E A A A 0] E A E A

Important to

Power R R E R R R o] E A E A

Production

Non-Safety-

ot Y o) 0 o) o) o |o| o E A E A

23
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MAH| AFEH|et Y an susa s o

TURN OFF

CELLULAR

PHONES AND
. TWO WAY RADIOS

J

o FXNOA AYHE L, AIZH0{7|7|4, Cable spreading room, CEDM MG set
cabinet, Transmitter 4X| X|¥ &

e RFZE/ Oj=ty 2IZt7|7] EX| 44
TH 2 E SX| 83-83 “|/XH LM L SCHE SA7| AR

EPRI 1022984 “2I At ™ A O| MX}7| Ao AtAS| "It
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4. EMEM M2 0|4: 8) RF ZtS/ gl =ty M SNEM EMIRF 4

Based on MIL-STD 461 RS103
for frequencies of interest
typlc ly 400 MHz to 6 GHz)

b

o

o FIi=0f M2t HetX|= &Y ME7|0A =l

= g0l gt 2 7hX] Al 2t

;

- FO}47h2GHz O 40l EESHE S17| So|
olt RF B0 80| Al 818

- B2 FooMes S47(e 240 37 Hojg
® RF L O|=f2 7[7| RFLHE 2 =2 &t

SO M2 RS103 Al =3
- AXX|ge| MAtutetA(E3) AL

26
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4. FHUEH HE O|+r: 9) HXulehF(E3) &l AN 2MEA EMYRFI O

_—

Site SurveyE &9 RF 2434 I =&

1607

1501
Susceptibility Level Reg 1.180(Rev 1) (140 dBuV/m ) 140 dBuV/m

140
130T
1207

11071

160 Hightest Composite plant Emissions Envelope

Level in dBuV/m

I N -
401
30 I . - g
= Equipment Susceptibility Level
201 Control Room Unit 1 Position 1 - ACS
i Control Room Unit 1 Position 1 - DCS
10k 20 50 100k 200 500 ™ 2M 5M 10M 20 50  100M 200 500 1G

Frequency in Hz

@)
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KINS ZE O ALt

® KINS #A X% 3.9 % Reg. Guide 1.1800] [t 2 H“H % Eol| =
£°t EMI/RFI 24 3 EX O£ E WAsH7| 25t et 2E ASH oA S 2XE
MAtor 2= H7H6lofF ofCr 2t &[0f QUL oo [hE ot 2tH ASH O AS BXE
A 0f Cf ot ™A It 205 M AISHA| L.

® |AEA Specific Safety Guide No. SSG-25(2013), “Periodic Safety Review for Nuclear
Power Plants”2| 53920 [GEM 7|7| 4T AE0| MAL YO etd 25 AESIES
H ok QAL S 57720 = AL = f4 b= ol & W& HazardZ 4
Z

A (@)
Eg 42 A5t 0 QUL IAEA SSG-250] [HE M Xtmt sl AE AAE N A|SHA| 2.

RG 1.180(R1)
o b EHH 1&C A2 AX] X|F-HOM HXt7| =HS FIlol] =& 7HHS 49
A

| -
T AE 1/ EMI/RFI £& 3 MX| 2AE MH

28
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)
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o MZ2 EMIZ} HHO| EFBt0] CIX|Y 7|7|0] RQEXS WM A7|X| L& M}
S (E3) HEIE 27 BA| LA A

2or= 12
o CIX|™ A O[O L}E EMI =0 FHE T ZY= ot O|L= Zte| &
® EPRIE OIZ21 I&C A2H”S M5/ Hat ME2 CIX|E 1&C Al2- 2% 20

712 $ES 5010 HA|ed Hel 0| F FX

T-—=
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[2023 KEPIC Week]
M X2t ZE (E3) e QM TMEA EMI/RFI (EI?*"

rk

® IEEE 4732 HEAIES

= Eot0 SEaEHA Lo|= AAE EHHGHI| QoM
A2 #=50] He (XA 20¥) ) (BXM: NUREG/CR-6436)

> 30 S& HAOA 2 EMI/RFI OJHIES 3T =15 : 0.003

> 95% EE 13| 0|4 =2 EMI/RFI O|HIE ZZ0 Z st HAL 814~ 9989]

> AR A|ZH9983|*30& = 4994 ZH20¥)

M XHIFSHA(ES) M| AIAH
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5. 8= M SMEA EMI/RFI (2

o QATXYE Bl BHE, RXIEr 288 M S flol 74 AM2HEe AH HE =AM 2R
o FMIE2 MER 7I581t 7|2|E MSotX|T EHL EE Y A4S S EX[517]|

0o
J

El

I8l EmM| gr= 22| 7F

o FHojd, A7 LI A, =0 7Y A S, EHL S EE NS #lol
X

=
Micro Cellular (1.6mW) M8 I1H(Z7|7|0] 5.4cm THX| M2 7}s)

= Micro Phone AFES #loll £ &4 CHHL| MXI7|2tE Hal 45 EHR
o Lid Al O]l 2UIZH7|7] 2X] X|<of| 2T AHE Tt A1 EHe
= RS103 #Ed T AE =¥
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