2017 10 20
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Demand from Electric Utilities Worldwide Plugtek

Broadcom Corp.

Rising Investments in Smart Grids Alcatel-Lucent 5.A.

Sigma Designs, Inc.

Demand In Distribution Automation Toxas linstraments lac
Qualcomm Atheros, Inc.

Penetration of AMI in Utllities
Lantiq Deutschland GmbH

Maxim Integrated Product, Inc.

Favorable Government Initlatives

Marvell Technology Group Lid.

Market projected to reach
US57.3 billion by 2020

Europe:
The Largest Market

Narrowband PLC (CAGR te top 19.1% through 2020)

Global Cumulative Spending fin USS Billion) on Smart Grid Technologies  161.0

Asia-Pacific Europe Latin America North America

Top Three High Growth Markets

—. - Asia-Pacific

(CAGR to top 21.0%/
S

through

Latin America

Middle East & Africa

2013
loT

EMS

1000 2000 /

2020

( PLC PLC )

ttp://www.strategyr.com/MarketResearch/Power_Line_Co
mmunications_PLC_Systems_Market_Trends.asp



BEMS Building Energy Management System  [p.5]

(Advanced Metering Infrastructure)
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In House CENELEC EN50561-1 [po 3

[p.10]
( ) [p.9]

[p.11]
2017

Committee Recommendation

PLC PPC [p.12 ]

BPL (Broadband Power Line)



In home BPL

EN50561-1

PLC

15
PLC

-95dBm/9kHz

AC

EN 55032

1.
1.
PLC
3
14dB
Class B

CENELEC EN50561-1

1.
MHz dB(uV)
0.15 - 0.50 66 — 56 56 - 46
0.50 -5 56 46
5-30 60 50
2.1.6065MHz 30 y4 PLC
EUT AE [dB] 10 20 40
dBUV(AV) 65 75 95
dBuV(PK) 75 85 105
20KHz
10KHz
------------ L | DN f 10 N I —
. — (i) /|
35dB Alel | /
—p | LD LY - : 10KHz .
gl i\ .
2 Tw | |
2 5 - 5
= i 2KH
25dB \\’[ | 4___{/ z
SRS i '.'.':_E';'__':_':::::'_'.':: = e o | s """"""""""" =
lower|level
56dB(UV) TN NN T 7

%requency




EN50561-1

MH

1.80-2.00

2.85-3.025

3.4-4.0

4.65-4.7

=]

CENELEC EN50561-1

5.25-5.45

(MHz)

5.48-5.88

2.30-2.498

6.525-6.685

3.20-3.40

7.00-7.30

3.90-4.05

8.815-8.965

4.75-5.11

10.005-10.15

5.75-6.20

11.275-11.4

7.20-7.7

13.26-13.36

9.30-9.95

14.00-14.35

11.55-12.10

17.9-17.97

13.55-13.90

18.068-18.168

15.05-15.85

21.00-21.45

17.40-17.90

21.924-22.00

18.90-19.02

24.89-24.99

21.45-21.85

26.96-27.41

25.65-26.10

28.00-29.7

10



/2017

2005 Committee Recommendation

Committee Recommendation

BPL
° ex—post model
- FEOZKIS. BEOHBRBRFOREDNLD, BASHICRKEN LR BHSHNISIIBRS L EHNHD.,
- FHMES L EERLTRRTELVEAR,

COMMISSION RECOMMENDATION of 6 April 2005 on broadband electronic communications through powerlines
http://eur-lex.europa.eu/legal-content/EN/TXT/PDF/?uri=CELEX:32005H0292&from=EN

11



PLC PPC (1/2)

Fakten Bahnstadt Heidelberg

Gesamtflache: 116 ha; 200
FulRballfelder

o Investitionsvolumen: 2 Mrd. €
g ‘-} Geplante Einwohner: rund 5.000

*: Arbeitsplitze: bis 7.000 116ha
= Entwicklungszeitraum: bis 2020 20
5000

Geplante Smart Meter bis 2017: 3.000
Verbaut (Ende 2015): 1.300
Smart Meter Kunden (Ende 2014): 840

( 2017) 3000
(2015 ) 1300 }'
(2014 ) 840

https://www.efzn.de/fileadmin/Veranstaltungen/Goettinger—Energietagung/2017/19 Teigeler.pdf

12



PLC PPC (2/2)

Dateniibertragung mit Powerline in der e @

Bahnstadt BPL (Broadband Power Line)

Meshed BPL network POWER|PLUS

COMMUNICATIONS

A
L4
Breitband
T | Seite 16
BPL 1P Broadband
Power Line
(BPL) Claus U. Damm '
-—-———— e
https://www.efzn.de/fileadmin/Veranstaltungen/Goettinger- https://www.metering.com/wp-

Energietagung/2017/19 Teigeler.pdf content/uploads/Claus_Damm.pdf 13
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In House

http://web.archive.org/web/20160404084800/http://bpldatabase.org/listing
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\Z4R: 5 FCC HAIE 15 HoHESHELE, T ER Trfl,a;&%hﬁm’h_wﬁf,, Access BPL) [ZB§L T
I, MAVEROFEME L ThoMBIcdd 2BEFOFEEEHER ( Mﬁc.ﬁtl_ﬂ*? 1. 7065~30MHz T
NESHFERTLE n.:'imo 209 OFFZEE ., A ¥ HEi i tmﬂ[zul THEEREZHERT AL 0IC

(£ §15.109(b) DFFEM, BEEEGRHERT 5 L 0i2iE §15. 109(a) R F (o) OFFEFEEHER, ) -H: L
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HEE T - BT D oE T ”%ﬁéﬂb”'ﬁ—'jﬂl

Ik B EHEORIE
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L B ORI TOBET U T ORE
- T AN AOBE - AR (ERREE, BB, T LI ToRo ol
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« FEEH LI T~OXIS

B CRIA

F6-1 FCCHAIE 15 MOMMME (WXEEiR AT 5)
Bt §15. 101 FREF (Verification)
(EEIEEE | §15.107(c) (2)

5~1T705kHz : 1000 . V

| HeihER | §15.109(e)

§15. 209 T FERE

m!

0. 490 2400/ F I-Hz‘ 300

1. 7056 24000 / F {kHz) 30

ao 30 30

88 100 3

216 150 3

G600 200 3

/ b 500 3

§15.35(a)
§15.31(d)

B BIECH - TiE, RGBS &
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-~ 3T OREHT CRAERTIVERDH S

/S

5B E N BESEREE (InHouse BPL) 1220w Tit, #6-1 ITRTHEEESS

FCC 04-245

FCC 04-245

Federal Communications Commission FCC04-245

Before the
Federal Communications Commission
Washington, D.C. 20554

In the Matter of

Amendment of Part 15 regarding new requirements ET Docket Ne. 04-37
and measurement gwdelines for Access Broadband
over Power Line Systems

Camier Cumrent Systems. including Broadband over ET Docket Ne. 03-104
Power Line Systems

et ot ot ot et e et

REFORT AND ORDER

Adopted: October 14, 2004 Releazed: October 18, 2004
By the Commission: Chairman Powell and Commissioner Abernathy issuing a joint statement;
Comnussioners Martin and Adelstein 1ssuing separate statements;
Commrssioner Copps approving in part, dissenting in part and issuing

a statement.
TABLE OF CONTENTS
Paragraph
L INTRODUCTION oo e e e e 1
B RACKGROETNEN: oo o s e e S e 3
ML P RO o o N N e S B 12
A Definition of Access BPL .
B. Enussion Limits.............
C. Interference Mitigation ..
D.  Access BPL Notification and Database Requirements .
E.  Measurement Guidelines
1. Access BPL Systems
2. In-House Caner Current Systems. . 117
F. Equipment Authorization...
G.  Miscellaneous ..
IV.. PROCEDURAE MATTERE e s SR s i 138

APPENDIX A: Final Repulatory Flexibility Analysis
APPENDIX B: Changes To The Regulations
APPENDIY C: Measwrement and Certification Guidelines

https://www.law.cornell.edu/cfr/text/47/part-15/subpart-G
15



FCCO04-245

BPL

BPL

tablel

Table 1. Excluded Frequency Bands

FREQUENCY BAND

2,850 —3.025 kHz

3.400 — 3.500 kHz

4.650 — 4,700 kHz

5.450 — 5.680 kHz

6,525 — 6,685 kHz

8.815 — 8,965 kHz

10.005 —10.100 kHz

11.275—11.400 kHz

13.260 — 13.360 kHz

17,900 —17.970 kHz

21,924 —22.000 kHz

74.8 —75.2 MH=z

=]

FCC 04-245

16



FCCO04-245

Table2 2.1 1km FCC 04-245

BPL
BPL 2173.5-2190.5kHz

Table 2. Exclusion zones for U.S. Coast Guard Coast Stations

Locale Latitude Longitude - -
Station Ponce De Leon Inlet 3703 50° N §1°5501" W _______Locale Lafitude | Longitude
T e TR AT Activifies New York 40°37 11" N 740 04" 11" W
Group New Orleans (Grand Isle) P g B 20" 57" 26" W ESD Moriches Hat TN AT ST W
: T e Moriches Hut 7 ! 72 3
Point of Contact Galvstin bl MAGIE W | [Group Moriches TN 0w
Commandant (CG 622) }SC:E;‘J:” :,g, 13, g; A L & Group Humboldt Bay AFSEAIN| #0631 W
US. Coast Guard New Orleans T ororarw| | Humboldi Bay A war 108 Gaas W
A = -~ = — e Trinidad Head 41° 0% 124209 02"W
2100 7™ Street, S.W. Tanama ity : 3P ol 8545 04" W | [ Growp Long Island Sound i TSI 00 W
g BTG ot . Group Mobile (Panama City) 30010 12 8545 36" W Station New Haven g N TSI 06 W
Washmgton. DC 20593 — 0001 ANT Jacksonville Beach T REOF I W | | Sneton Part Poit P R e
lan} - Ty 26T — ) o T R R i AR LB B
I'E'J.'E'Pﬁclﬂf. {_{i_:l 2a7 18al Pensacola 30°20° 2 271817 “._ Group Woods Hale A" 17T 23" N T O AT W
E-Mail: cgeomms@comdt wseg mil Group Maypiozt .o EL26 DI W Station Castle Hill 41°27 46" N TV A" W
c Group Maypart 30°23'2 81°25'48" W Group Woods Hole ICITON | 08007 W
Ft. Morgan 30° 3¢ 88°03"12"W Boston Area P41 N T0°31 48" W
Tybee Lighthouse aror 80°50°39" W Station Provincetown 42°0I'48" N P17 42" W
Locale Latitude Longitude Point Loma Lighthouse HT1434"W Eastern Point 42°36' 24" N T0° 39" 26" W
Group Guam 13°35'23"N 144°50'24"E Point Loma 1H7"14 14"W Cape Blanco 42° 50° 16" N 1242 33'52° W
GANTSEC 18° 18’ 00" N 65°46' 59" W Activities San Diego Hn™11'izw Group North Bend 43 M4 16" N 124713 22" W
Puerto Rico 18°28'11"N 66° 07" 47" W Group Charleston (Sullivan's Island) 44T Group North Bend 433N 124° 14°23" W
Honolulu 21°18' 21"N 157°53'23"W Sullivan's Island Lights 79050 03" W Cape Elizabeth 43°33' 28" N T0M1Y 00" W
Group Key West 24°33'35"N 81°47 59" W Group Charleston B T¢563T"W Group South Portland 43°38'24"N 015 00" W
Trumbo Point CG Base 24°33' 58" N 81°47 57"W Group San Diego N| 18XW23"W Group South Portland 43°38°45"N AW
Miami 25°37'28"N 80°23' 07" W San Pedro N 118715 58" W Group SW Harbor 44°16'19" N 68° 18'27" W
Everglades Park 25°50' 10" N 81°23'13" W Group Fort Macon N 72°01' 48" W Group Southwest Harbor 44716 48" N 68°18°36" W
Group Saint Petersburg (Everglades) Point Muzn N 110°07 18" W Fort Stevens, Oregon 46°09' 14" N 12325307 W
25°51'00" N 81°23' 24"W Group LA [ Tong Beach N 119° 06 35" W Group Astona 46° 09 29" N 123° 31" 48" W
Station Ft. Lauderdale 26°05' 21"} 80°06' 40" W Channel Island N 113 11" W Group Astoria 46" 09°33" N 123° 53" 24" W
Station Ft. Myers Beach 26°27' 34" N 81°57 15" W Station Qxnard Channel Island N 110° 13 10" W La Push 4749 "N 124°37° 59" W
Group Miami (Ft. Pierce) 27°27' 36" N 80°18' 36" W Group Ft. Macon N 7640 50" W Station Quallayute River 4PSL40"N | 124738 01" W
Station F1. Pierce 27°27' 50" N 80°18'27"W Group Cape Hatteras N 75°31 50" W Port Angeles -15: "J?: 'Tlg 3! l]%: _-'f: q?:: “:
Group Corpus Christi 27°42'01"? 97°16 11" W Group Cape Hatteras E N T30 48" W Group Port Angeles 408N | 13T W
Group Corpus Christi A0 N| 9771645 W Morto Bay (Cambria) 3PN | Drorery| |Jumeam itk B N W
ESD Saint Petersburg 27°45'21"N 82°37' 32" W San Clements Lstand 3X0 N | LB I W Kodiak - ITA0ATTN | 15202847 W
Group Saint Petersburg 27°46' 11" N 82°3747"W Point Pmos 36°38 12" N 121°36 06" W \u’?ldez (Cape Hinchinbrook) 60':_36' 23" N 146°25°48" W
Station Port O'Connor 28°26'03" N 96°25' 39" W CAMSLANT AN I W Note: Systems of coordinates conform to NAD 83
S. Padre Island 28°26'22"N 97°09' 56" W Group Hampton Roads 1§51 01"N 76" 21" 10" W
Freepont 28755 50"N | 95°16' 50" W Point Monta N D i w
Group Galveston (Freeport) 28°56'24" N 95°17' 59" W Point Montara Lishthonse N 122°31 08" W
Station YANKEETOWN 29°01' 51" N §2°43' 39" W Group San Francisco N 3 I W
Group San Francisco N 122 N'55"W
Point Bonita N 12731"41"W
Group Eastern Shores 73222 47" W
Group Eastern Shore "5ETW
CAMSPAC 348" W
Point Arena Lighthouse 7 124744 28" W
Point Arena 38°57"36"N 123°44°23" W
39° 20" 59N
Group Atlantic City N 4T AW l 7
Activities New York 40736 06" N 403" 36" W
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Allocation US311
(Very Long Baseline Array)

11km

VLBI:

10
29km

Allocation US311

(US311)

10

BPL

BPL

47C.FR 8§ 2.106, Note US311

FCC 04-245

BPL

73.0-74.6MHz

Allen Telescope Array, Hat Creak, CA

MNASA Goldstone Deep Space

Communications Complax, Goldstona,
CA.

Matonal Astronomy and lonospherse
Center, Arecibo, PH.

Mational Radio Astronomy Observ-
atory, Socorra, MM,

Rectangle batween lathudes 40°00° N and 42°00" N and
between longitudes 120°15° W and 12215 W.

BO kilometers (50 mile) radive centered on 35°20° M,
116553 W.

Rectangle batween lalitudes 17°30° N and 15°00° M and
betwean longitudes 65°10° W and 68°00" W.

Rectangle batwean latitudes 32°30° N and 35°30" N and
between longitudes 106%00° W and 109°00° W.

Mational Radio Astronomy Obsarv-
atory, Green Bank, WV,

Mational Radio Astronomy Obsarvs
atory, Very Long Baseline Array
Stations.

Rectangle batween latitudes 37°30° N and 32°15" N and
batween longitudes 78°30° W and 80°30° W.
B0 kilometer radius centarad on:

Morth laStuda Wast longilude

Fart Davis, TH e e

Hancock, MH

Kitt Peak, AZ ..

Lo Alamos, Kb

Mauna Kea, Ml

Owens Valley, CA e et

Pie Town, MK

Sairl Corooe, W1

Cwens Valley Radio Observatory, Big
Pine, CA.

Two contiguous rectangles, one between latiludes
36°00° N and 370 N and between longitudes
117°40° W and 118°30° W and the sacond between
latitudes 37°00° N and 38°00° N and betwean lons
gitudes 118°00° W and 11B°50° W.
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