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Introductiont0 Zumwalt class destroyer Integrated Power System
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Abstract
1.DDG-1000 USS Zumwalt is the first U.S. Navy surface combat-
ant to employ an innovative and highly survivable integrat-
ed power system.

2.The design of engineering systems in DDG-1000 1s based
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on two revolutionary concepts, which are Integrated Power
System(IPS) and Integrated Engineering Plant(IEP). They at-
tend to promote two objectives, which are to reduce the
manning for ship operation and to ensure far better surviv-
ability of the ship under various damage conditions.

.The architecture of Integrated Power System for Zumwalt
class destroyer includes high voltage power system and low
voltage power system. It is the first to introduce 4160
volt of alternating current in U.S. Navy destroyer design.
The high voltage power system of Zumwalt class destroyer
contains 2 sets of main gas turbine generator, 2 sets of
auxiliary gas turbine generator, 2 sets of advanced induc-
tion motor and drive, 4 sets of modified COTS switchboard
and protection system. Its low voltage power system con-
sists of integrated fight through power, ship service dis-
tribution system and emergency diesel generators.

.The IFTP for Zumwalt class destroyer distributes 1000
volts of direct current via two longitudinally segregat-
ed buses(port and starboard)in four electrically isolated
zones(forward to aft) with extensive use of solid state
power conversion modules(PCM). It is formed with 4 sets of
PCM-4 module, 8 sets of PCM-1 module, 8 sets of PCM-2 mod-
ule and 16 load centers.

Keyword: IPS(Integrated Power System) ~ AIM(Advanced Induction Mo-

tor) ~\MTG(Main gas Turbine Generator) ~ ATG(Auxiliary gas
Turbine Generator) ~BIW(Bath Iron Works) ~ 10C(Initial Op-
erating Capability) ~ EDM(Engineering Development Model) ~
HM&E (Hul | Mechanical & Electrical systems) ~ IEP(Integrated
Engineering Plant) ~ AC ZED(AC Zonal Electrical Dis-
tribution) ~DC ZED(DC Zonal Electrical Distribution) ~
IFTP (Integrated Fight-Through Power) ~ COTS (Commercial-0ff-
The-Shelter) ~ HYPS(High Voltage Power System) ~ LVPS(Low
Voltage Power System) ~ SSDS(Ship Service Distribution
System) -~ EDG(Emergency Diesel Generator) ~ PCM(Power Con-
version Module) ~ SSCM(Ship Service Converter Module) ~
SSIM(Ship Service Inverter Module) ~ ECS(Engineering Con-
trol System)

BESNEATIEN+IEE—H



- A EBEREHFREZE IPSEESXBHRBEEN

= T —
= NP5

SE R [ 19944F R 5 A 21 HEHACL G
TV R e S A S B Rl L
Bl K ISR I (PR 4R A
KEHIG ~ AT - $SBASTR0EEHTS %
TR BERRRITE R S Rk — || PUKTESEPIR R B Sl B e %

- e

s L
& yDDG-1000 USS Zumwalt%E?ﬁﬁﬁ%@%ﬁ% FHRIFGE ¢ http://www.navsource.org/archives/05/pix2/0501
222013410 H 28 H 7k (Al —) - 2 E i 100033 jpe
T%ﬁﬁ Eu%ﬁ%ﬁ(ﬁzﬁigﬁ/\j I Psgéﬂgbﬁ;\%%ﬁﬁz o . Plant Engines Online - Split Plant |
iTH MG F K EF R - 2EE 225 R £
B {5t FH e RO HEEE F 53 — By 2 =R 36MW ;‘}_ “ |
FA A TM St S J I S S A0 R HEEE (S R st ;mi E

o 30 MTS & ATS

308 > B 22 = 36MVIOMT-30BIMTGE || 52 | _ 5 1
PRSI T B A ~ 2R3, ONWHBS A N — Al
7450 075 A TR B IR Sa I i B8 T ] » 28 6 2 4 & 8 10 1:5:“1;*.“1‘:‘]31::92495393u37
FEPETSOMW - it i e 2 Ml 2 FE A == 8 fisl — %Eﬁ%‘i[g%%%ﬂﬁﬁﬁ%—ﬁiﬁﬁ
NEASAs , I X L2 T R S O] o [ T oK |
fis ;ﬁ‘ﬁﬂ% 771%7%‘5001(“7&’“\5% R 2 s - LA BHRIFGE ¢ http://www.portengineerprogram.org/Conference_
20%ﬁ‘}§f{,ﬁﬁﬁ?‘? ’ f)__']'f%;ﬁ 74%%%'%%’%575\:% (,%’\j Presentations/2011/DDG1000_Program_Overview

pdf

S8MW) mTfeff: b AR S BEA - B 135S
MTGH IR LB T - HREAREFF2TRIMEE - M
HRERE AR AT HE B R AR K e T
ATEFRIERIH B (R (4hE ) - 20126712
H 14 H SSHFEE SERER FLRF b2l B K T
HiEG - 2 DI S AR 3 B B AR L SR s Pt Y
(Deckhouse) B fiiy#E st 2 & (A00E =) - @] = DDG-1000H Bz i e B A 418 5 W% 1

RE2009%F2 S Ay PRIV sy | | SRS |
. K BH2E ¢ http://www.navsource.org/archives/05/
i S BA E HEDDG-1 000/ 432 T/F » 20114F11 pix2/0501100023 jpg

H1T RS T 2R - 2013610 H28FI TR | MEMSHUETATGHIEAES » 320166732
201479 H 23 I SRR RS IMISE  |  T0CHIMiaET " -

£¥1 : Bill Sposato © TDDG 1000 Class Destroyery ° http://www.portengineerprogram.org/Conference_Presenations/2011/
DDG1000_Program_Overview.pdf » pp.17-20 -

£¥2 : Jay Sego > [ Systems of Change ; - http://media.navysna.org/surface-warfare/SurfaceWarfare_Win2012_Singlepgs.pdf > p.10 °

533 : Jim Downey * TDDG 1000 Class Destroyery - https://www.navalengineers.org/flagship/meetings/Documents/
Downey_DDG1000_4-17-13.pdf > p.2 °

FERBE—OMNE_HA—H 129



Sl T i g o d

B - e ABRYERSTE

LV FEHERIAR FLIR A B i S e 5 2 A
fe o o FH ) SR [ B B S A =
B R ARG L& Eraik & E 0 L=t
7418 > BAER N F]ELEE i F] (Ray theon)
Bk 2 BT L ARIRS - SV EE B E
B JJEEE ~ AR SRS 2 R E SR T A
AEARESEEET - B S BAKRIEBE - 53
HIERRE ST RN ~ v~ 23T 53 B HIAR S (
B ETEED S - B EEE NBIVE T
T B E M RERT - R2BEET TIF - BAHT
T R [ S T R B A e B FH A
i ftE S 251 433 AT (AR PY) o fE it ST A
BIWH 8 i il Wi J8 B BL T e Bl 2 Al A
S TAF  MEfEPVLS S 3 B 28 5 Rffetsti
R S PPRH ERT ARG ~ BRI
i T A 2 BRI L Y SR H T T AE T
PRI T2 /V 5] (Huntington Ingalls In-
dustries) B8 & BIE° -

b iR 5 B i KN H T S A v
(Kennebec River)BEAIBIWHE B Mg - &
SIS BN 18844F » Bl a2 Bl 7K
FVFEMEME A B4 0 199549 H BIWS R
H B JEEEIRIE R IE T — & - FaHTRS
P SR 22 B IR B A 2 i e i A 1 251y

g Ingal 1 sTEA Wity BdPascagoul afifty
i > 2011423 HEGHT A S48 & S ERERH T

i, P
SRR SR

IIAEEEEBERER

[E P4 DDG-1000 ek A a%al A (1
Abor BRI s R 2 REE AR
FLERER o B IWk g £ 5

BFHIFAGE ¢ http://www.jayborthen.com/works/Performing

DetailedDesign.pdf

DO LT RA DOGH000
{=a] 1 co -
Executive Dept 10
Navigation B Xo 1
Macion 3 Operations 1
Oparatine [ Combat & Systems &
Combat Systems =3 Maintenance
Enginssring 55 Support 18
PPy o Aviation Det 28
Aviabon Dl >
Totd 7 Total 148

BT e LA S B A L B A A
L

BFEIIE ¢ http://www.portengineerprogram.org/Confere
nce_Presentations/2011/DDG1000_Program
_Overview.pdf

S R L AR ZHT T F] T

22 ~ DDG- 10005k E. 45 K B 1% it

R EURF A 2 I G 2 B 32 - FRY
i (= B E B e MR TR F Rz i T
Fahgiond - AL IR (SSN-21 ~
23) R EE S R il I B AE M RS © SR EL
o b 2l AT PR FR AR AR S R
PRTEEINEE (Sailor) » "FAEL Mall—#EE

\

¥4 : G.R. Grogran >

F Performing Detailed Design Reviews of a U.S. Navy Surface Combatant within an Integrated Data Environ-

ment y  http://www.jayborthen.com/works/PerformingDetailedDesign.pdf > p.3

55 FIEE3 - H3-6 ¢

5¥6 : #EEF} - TBath Iron Works ; » http://en.wikipedia.org/wiki/Bath_Iron_Works °
5¥7 : #EBF © THuntington Ingalls Industries ; - http://en.wikipedia.org/wiki/Huntington_Ingalls_Industries °

130 BESWMEATIEN+IEE—H



o a

FIEHEH S JIE /K RV, - FREAE Y
HINRUERARF 11T 20 (Nighthawk) BE HEER A
TR ZHERINE—E - FBAE IR EIHE
B TERZIENS: » HEZK FElDDG-5 1 it i e 12 Al
K60%3E#14, 000MEZERR » H B LR AR
pARCEES Tl T EAINI=E S b el T AFRE
HY—F Al 1)° -
LG FEM R 03 LB E FH 2R FLF
AR - R ELAE /K AR TS 5T
» FRAERE AL T L 7 o BRHEDM LR %8
FRAS B SR B 2% SR ifias S T B R LB > 53l
72 ARk R AR RARE K T SR R Se K T
% #t (Advanced Gun System, AGS) ~ BE5E
EEUHAST V@A VS A WNI = Tl
Jakey B = =0 NI A8 (Autonomic Fire
Suppression System, AFSS) ~ BECKZ=ERILER
T SV T B 2 4 SR 1 RE A B R B
(Dual Band Radar, DBR) ~ KgAK EE &,
(S SRR R I A fE e (Wave Pierc-
ing Tumblehome Hull, WPTH) ~ J/ i s 284
5285 IRAVARL IMER 52 B4 Ik (Infrared
Mockup) ~ BEEGIEEE ZEHGNAMAE S
MEHF RS (Integrated Composite
Deckhouse and Aperture) ~ ¥ B
B SE) )R (Integrated Power
System, IPS) ~ BHZ& H B ik & ki S i F
B ELEER /K B TAF B ay B S =K MRS
# (Integrated Undersea Warfare
System, TUWS) ~ 27 HA M B2 R -

EBERFIFREE XM IPSESXE HRBEBEN

Intmgrated Compasits
Inifraned Mesckugrs 1R nzﬁxqu & Apetures
L

Peeiphetal Vertical Lasrch
Dt Bard Rastar (&R - Space [PHLS) & rerw MIKST VLS
- Aibvarsced Jan Syviems
BAGE)

Tenal Shigy Compiiing
Ermarrnenent (TS

e

Hul F Scale
ggggg n - oy sti] Lnckeraimas Wailsr s
IS Bow Sora

Fi% it ted risks of few Techinobodgies

il 7S 2R B B Sl 2 AR 11 1 0 SHEDM T 2 5%
JE R
BHIFIAE ¢ hitp://events.aviationweek.com/html/ad11/
MON_marcley_1415.pdf

. & : .-.I.Ip\flu WA ._._.__.t':ﬂ = _ : T
= H=- o P
=, |H= =

--------------------- =

iE | L F
B s EERE) R () BLIPSHY
S N

BERFEE © hitp://www.nps.edu/Academics/Institutes/Meyer/
docs/SI4000/Seminar_topic_02/Pazik_at NPS.pdf

IR EERY JE S H B B R (Peripheral
Vertical Launch System, PVLS) ~ B
P SR m &G R B EH B IR BT DU RS
HEERY M E BT (Total Ship Com-
puting Environment, TSCE) (N 7<) %" »
I EDM 72 2% R A AU B HMREAN #E ~ 1%
AR IR A BIRIET A [PSEE S E T %
HEEAAFSSH FE =K K HIHRAMEERTIE - R EL
ST AN i e s YN = E TR e
— IPSEE & =CEh ) 7R 5 B [ EP%E & =i b 25

E¥8 : #EEBET © TUSS Zumwalt (DDG-1000) 5 - http:/en.wikipedia.org/wiki/USS_Zumwalt_(DDG-1000) °
£¥9 : Bill Marcley » TDDG 1000 Ship Class Program Overview ; - http://events.aviationweek.com/html/ad11/MON_marcley_1415.

pdf > p4 -
£¥10 : Kyungjin Moon -

F SELF-RECONFIGURABLE SHIP FLUID-NETWORK MODELING FOR SIMULATION-BASED DE-

SIGN j - https://smartech.gatech.edu/bitstream/handle/1853/34733/moon_kyungjin_201008_phd.pdf > p.5 °

FERBE—OMNE_A—H 131



Sl T i g o W

o [PSEE A B R AT OF R
H o EREAES A B SRS > FE(EAR
PR HEE B ) R T L HE LR ST EE 2
F BT A L S R B 5 fEIPSZE
FH5 T 3 e DR HEE S S U HE S TR
PEERASE - AR B EE DL e R Sy
HEN ) 5E AR I - KRGS DT
BRI A TR & SR SR R
1B @E-)" -

IEPEE & bk i A2 [ PSR HE— 2
ZEA > F]FH IPSEAE AL P i e 2 4 K &=
FRGHIZR ELFE BN ERIZS - FEHRG LaREThosE
AR MR B i B E e DA R AR
MEREIREEETH 22 H WY H B b #fE - 1EP
EEEHWAEE - Ee 2R R A B
il - MEMEREER{EAE#EZE (Operation and
Support, 0&S cost) 1 A S RAFTE ELE
509 > B Ry A PR EA e e
JI0kA N ERwE - P SRR e B B il
Feflrfmadofn 20y Bl 2o g - Rt —E%
SRR BB B e vy PR B PR ER R PR L i B
i 5 55— B AR T A R IR U T e O A
MEBE ARG SR  (EAR IURH AR 2 M8 2 T
AR MEEE T A A RS > A0FE T ~ ¥2Al ~ ¥
KAE ST T - GEIIREREZEA
BRBEHEERI R RIS DIRE - PRHIE 3 S g HI
BUNEF - BB R AR EE BT EE
i o IEPERET B Y Ryt on—H R S e 4
PR HE A ISR > FE U E B A
PR ~ B8 ) BN Al R R B 1
fEbRr RS FERE ST » A RREEE R A B

@\ TEPRIPERIZEHE
B ¥ E  https://smartech.gatech.edu/bitstream/
handle/1853/34733/moon_kyungjin_201008_phd.
pdf

TSR R AR KR S AE o [EPRRETERFE G 73k
ToiEH| Z84% (Hierarchical, Distributed
Control Rrchitecture) » FZAK FERICHFE
(Component Layer) -~ [EH[%)E (Process
Layer) ~ tE##EHIE g Mission Control
Layer) FiriH iR k& /O - JTHREEHERYETT
g RAYEERIRS - (EMENRER ~ P B EE

F5M_ ERRSFER TR A ERIES BT
HrEEEs ~ BIEs - FRTHIRRE T BGENE
HAE - ([ ERE R HEET R AP B - E5E
Ak~ E AL ~ BREE S S PR AR R
HUFH S EB TRGE BRI e RS T
R PERI A - EBEEAHELE - F3ERE -
RAl ~ HEERME K IRERY eSS - 55
FHERLAE R T4 P8 g 2 il 2 R A HE S,
FHE R PRI RE R R ~ FIET - EH 2
B RMIRIEEE - BifmiE A TR HIERE
71 EARETEEHVORIERRIERE 5 (255
Pechil 9 g 35 rh B R O B 50 s = B R R
» — HPEMME R ER AR GEH K ~ Bk
~ HEFEUIRID - B R B RS g R

FE1L : [FIEEL0 > H4-5 -

132 BESWEATIEN+IEE—H



BIPERI SRR TR E VBT RE ~ 1Rk 58
F] FE R SR 5E A i T 1 B A S P AR 1

RS B R AR ST RE ZOR HAR T
IR RS FR PR R Ay A R B
HATBRlEBE T AR -

Ef ~ ;E’L‘-:}EE EERMER

il FH A 7 7 J T SRt 2 1 4% FE B i FE R A
HksT - BT EARNER B/ NAR
BOEE AR A SRR - KRSy A 3 E
AR ER eGSR 22 iR 2 FE A - I
BEZRVRE L - S R SR i S —
U B FH RN 285 - - RESHRREE L
BRI - 2 EARECEKAS, 600rpmfsE
A i AlE#E 1 (Salient Pole Rotor) - 5
=23, 600rpmER FH EIfF:HY#E#E -7 (Cylindrical
Rotor) - fEAHER -l FH 2% BE v (145 0fRFF
60;EAZ P EE L IE &, - &5 B FEI/K MG 1=
JIHIDDG-5 1 ) bl e et iy e 2% Al oA 2 s 4 518
LM-2, 50 0BRSS B HEE R AN S5 ld
EBA T IFRE01 -K34 T MR SR s - =gy
H R TRk a2 1, 800 pmBE B 488 11y 1
U2 R A FE A 450 R K76 0 FE T
HV R —/ NG 43208 2 Ry HE A2 T BE A B L
HinE R E T E SR E DL B #0720
(Self Excitation) B2 E"

g A TRl B R A e RS =X (Radial)
B IR (Zona D) 85T - RS A iihc
BRI A T E AR A
XA - FEHEET LA ERE

EBERFIFREE XM IPSESXE HRBEBEN

== ——

—Hi & | ] _
=i \_fi . : i
[ =]
| MEEE | M rma | Mtma
I I
Lgie LM Loy il
el 1 e
== = =]
el o SR S X, (L) B b X, 52 Y i

ik
BEHFE  http://dspace.mit.edu/bitstream/handle/1721.1/4484
4/301591927.pdf

i UE o WACE TR AR ERE
HLER 53 EE s B 7 2 A Bl e B (o 1 f
NG RAfERE o FoliE Ll iR BG R A e
% AE RS ERET - KM
il 7 B EE PR - FEHRE RS ~ AR
eI e TR HEE 22 i S EE BB e - 7S
Bhifg—8 7] P R B A By B D & IRy
B #ACE » Redundancyfif FH MEE A HERSS
ARG - AR A B FH &I R FE A
HEEfwig R - GRS - =R
WHRFHFIER QE L) > EEEH19I8FE T
7K B4DDG—T7 97t i Bl 52 (USS Oscar Austin)
EepRAGER IR B B R T - e R
STEHL XA > 43 HDDG-51~T1HIFlight
[HEHY ~ DDG-72~T78/YFlight II %% ~
DDG-T9LA%MIFlight ITAfERY > Flight 1Ed

5¥12 : [FE¥10 - B8-11 -
5¥13 : Chad N. Tidd »
tr/fulltext/u2/a540384.pdf > p.18

F Hardware model of a Shipboard Zonal Electrical Distribution System (ZEDS)

> http://www.dtic.mil/dtic/

FERBE—OMNE_A—H 133



PR 5

Low Voltage Zonal AC Distribution

l&l -+ Wlﬁﬁﬁﬂﬁﬁc{fﬁﬂ%%ﬁmﬁaﬁ
AL 2 ks

BHIFE ¢ hitp://doerry.org/norbert/papers/20101014CAPS-
DistributionSystems-final.pdf

DC Zonal Electrical Distribution System

[+ P A TF TP [

DistributionSystems-final.pdf

BHIFE ¢ hitp://doerry.org/norbert/papers/20101014CAPS-

I R AU O B SR AR R P (e i =Cas T - 8%
A 3ME &kl o DDG-T9 DL iR  tuk =0
ERHEET > DDG-T9~903% 5 1 5 E &k i
» EIDDG-91 e 5 35 B 2 2] 2k +hor (Al -
)14 o
HIAC ZEDA Rl A i ARG T T AR H 5
—aa TR —DC ZEDE R =CRC &R ET
X FEAEIF TP & Fr 1R HEE ) 3% 3t (AnlE
) o CEREURALEE 3 K R K 25 SRk
SR BT E N - HE R B R
AErEEES] - HEFE R HEREE T E T
Bl T Ry A i ER AL E H & - $2 ki

Foli Bt E /7K - HIRECERGTHIIFTPRE
FHZEFAR R DR B R R i KR T A5 =
EAVERE » PRESSRIE S — B AC ZEDAR
I AL ELET - ERAICOTSRG IR B Ry
BB AR A RALE AT A SRR E
AR TR RGE - BAERHMEBRIESS - #f
FEEEEAE JI 2K EH PCM- 1 B A4S B — B IS
%ﬁ@ﬁﬁimﬁﬁﬁﬁ?ﬁwﬁﬁ PR A S PR

o B EERHR A m i B AU R ) 2 EE B
EE’EI’J 7oK EEH R AR PR IR A
o il N ~ B BR(E RISt i {EFR
JIbEREE R R EE T - X R A #ERYE
BB R TBLE R « SHIMEPCM- 11K
FIAEAE ~ AARME TR HERI YA E JJ0) Ay
R S A A YL FE SRR I FH R ME TR HE U
FrRBA" -

i~ REAFREZXERIPSES
LEN R M

FHAE R RS ~ B defis ~ mohRXsy
AR BT KA AN BT T 3 il 5 =
SN Shivan S PNEN v . i = B
STEEAENIHESERN ) ~ IR RN AR
ﬁﬁzﬁ& - FEERBE JIET - IR,
- HEPERI SRR R 0 R IPSEE
éﬂiﬂﬁﬁ%ﬁ%ﬁﬁ » [PSEE S E) ) R M
MTG S A5 B8 JJ A (5 Ak IR = 3 PSS AR (5 R
» Al EE A 1R T R A TG AR Y
T TR B R A & R 1 B i P AR
T BRULE H R I St e I EHE

£¥14 : Benjamin F. Hawbaker -

T Analyzing the Effects of Component Reliability on Naval Integrated Power System Quality of Ser-

vice y > http://dspace.mit.edu/bitstream/handle/1721.1/44844/301591927.pdf > p.20

515 - [FE¥14 0 H21-23 -

134 BESIHEATEN+NEE—



- a

@ IPS One Line Diagram @
. = = B [
[T (] e et s
. - |- e ==
______ | R ON
R
il - %Eﬁ#&ﬁﬁdﬁﬁﬁ%“%ﬁbﬂ
STt LE S B AR ]

FEIGE ¢ http://www.portengineerprogram.org/Confere
nce_Presentations/2011/DDG1000_Program
Overview.pdf

DDG 1000 Top Level
IPS Power Flow

Rsberiaiis Byt TosmdRe Baitites
ey LVFS

Unirasmaptitis Powar Suppien (UFE 1)
Eveermionforem

]
il -+ = SRR BEE AR R TR ) R

BFHRIFAGE ¢ http://www.portengineerprogram.org/Confere
nce_Presentations/2011/DDG1000_Program_
Overview.pdf

fiil -+ Y %Eﬁﬁﬁﬁy@ﬂﬁﬂ'} I FTPEE ek

FEFGE ¢ http://www.portengineerprogram.org/Confere
nce_Presentations/2011/DDG1000_Program_
Overview.pdf

SRR BE AT - [PSHE & () 7R B Rk
IR E R AT T DAY FE A T AR
A KRR D17 B AT IR RE R SRl e 2

s AEREHER A 5 T HIAS IR AR A SR T B

EBERFIFREE XM IPSEESXEHREBEN

i BRI G BB A ~ [KIFEHEE S
A LA FAH A UGS AR R AR S
i~ = HEMLEE ISR B R
BB NFA 5 fEREE S 155 ) 5 RS
AL AHESE S5 DLRE R AR FH 5 =it J T HU R
HEE TR PRI & i ED ) -
21 e Bl B R A BL R A e e
%E%K%TKH%IPSL%/\_E@%A% 0 e
B EHVPS= BB T R A BLLVPS{R B B8 T 1 %t
o HHConverteam/: 7] F & & FAYHVPS = BAEE
JIZRHE > ERIE AL, 160K 2AIRE >
JE AL E 280MTG I MR SR il 2% B f}%fﬂéﬁiwﬁ
ATGHHEBh A R i 7% B RHAYZE R AR 0 ~ 20
AIM%@WF%ééﬁimﬁJY%L%@}J PROHE
HEHL Y ~ ABBCOTSRE FHE B RE ARy KA
FEAR B AH R PR SR i BC EE A o (Al )
» LVPS{RRE#E J Rt AL & TP TP S FragiE
B EE JJ ~ SSDS H FIff #5 B EDGEX T % B Bk
F3EL > (ANE -+ =) - HrpirEERIFTPA:
EFEVEEE JJHHDRSE i A Rl & i 2% -
2 i 1 0 e A1 B i b - e 4{EPCM-4
TAH ~ 8EPCM- 1454 ~ 8fEIPCM-2455%H ~ 164
B ATRE K - B (ACE Ry [FTPRE
R e A G 2 e e 43 B P BEE SRHECE T A1 B
7 i e oK 56 FH [ REPCMEE iR A A 4 S
THCFE - fEIFTPZEME PR H BB AHRY
4, 16 0fR 722 3 78 LAPCM- AR A % R 1, 000
IRFF EL IR 53 i A A AAE i) B DR E P A
BE o X Al e R HEAPCM- 1A RH DASSCM
BT T DA RR 22 2% 5 A S Y L i T2 P
S H et i P S ME SRR T8 - 2K EPCM-1
FEAHAY650 ~ 3THIRFF IR E ] 73 I BT &

FERBE—OmNFE_R—A 135



=i [En|Ea i R 6 | 5T %

ODG 1000 ZUMWALT
Bath fron Works

,
.P‘g"‘::.

I+]i DDG- 10005&]5.## 55 5 528 i 119 o
PN MNEIED

BHIFGE ¢ hitps://www.navalengineers.org/flagship/meetings/
Documents/Downey_DDG1000_4-17-13.pdf

HHCEE - 2K HPCM- 1/ HAY850 IR B AR %
ZEPCM-21854H - PCM- 2% 4H LASSIMEE T K850
IRFF E IR B AR A 0RFF AU - FH#EH
B oL B B Y R A iR 2D EE (A e
) o F—EEE A RIPCM- 28 B H R &
s LR ER G T EE R ER R LR o E R G E
FAEPCM- 1847 - SEig EE i B e Bl 3k
(Philadelphia Land Based Test Site)i%
B IPS#E & Xl 1 R I ER s it - 22011
FHH 11 HoepkkE L2 HES - 2012423 H
20 H 58 EEECSHt 2 AR AH S lELn 1 -

Pz - #5558

H BIAR BLRE A5l 2 AR A 18 PR A

 ETREDDG-1000/220094F-2 H FEFHALS » #
20133 H29H IEE 5882 % (&NlE -+ 71)
» 2013510 H 28 H R /K SRR SRAET THESS T
FREAIL IR IESE - 201444 F 1 2H 87 e
2B 5 55 T REDDG-1001/220104E3 H BitA
15 B 20135E3 H 29 H 1F 3 E 58 Kk58 %
» 201345 H 23 H BRI TZeBE Mg - 20144F 11
H 14 H 58 i E S T ERG ) 2 S H
PAE - HETSHERETEETIOS & 55 —fEDDG-1002
20124 AHBE TS M T -
DDG-100019 i ZEE R L Ry B i 25 e 7 |~ —
B AR - HIRIPSEE A ) IR ML
AR —EMERE K ~ EREIH] =
Ko - #5 R E I E TR A B BT R E
EHAIMVACH ERAZ I ~ HFACTS 48T ~ MVDCHR
FRE RS o A FLFR AR 2 M e B B Bt
AR L5 —aAlg - HEEL TR EG IR
3 » IR A NEE KA JTRE
5% AN I i

TE&fET

SHEEEE - RIBE DR - PIEIET A2
B 6 FYLEMR » RARIFH B EEIFRERM
/'\_Jo

£¥16 : [RE¥] 0 BH21-22 -
517 - [FE¥L > H2-7 -

136 BEZWEATIEN+IEE—H



