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Experiences with electronic manuals at HDW

* HDW - a member of ThyssenKrupp Marine Systems
* Printed documentation

* Interactive Electronic Technical Documentation
(IETD)

* Creating IETD as main contractor

* Ship Logistic Information System™ (SLIS)

* Experiences
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Experiences with electronic manuals at HDW

Company

ThyssenKrupp AG

ThyssenKrupp Technologies AG m

75%

25%

ThyssenKrupp Marine Systems AG

Umsatzvolumen: 2,1 Mrd. € Mitarbeiter: 8.800

Blohm + Voss §| Blohm + Voss § Nordseewerke HDW Nobiskrug HSY Kockums
GmbH Repair GmbH GmbH Gaarden GmbH GmbH (Griechenland) 8 (Schweden)
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Experiences with electronic manuals at HDW

Products

* Submarines
* U212A — German / ltalian Navy
* U214 — export

* U209 — export

* World leader for non-nuclear submarines

* 65% of free contract in more than 30 years
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Experiences with electronic manuals at HDW

Printed documentation

* More than 100 technical manuals
* More than 200 folders
* More than 15 meters in a shelf

* More than 1 m® space — on a submarine !!!

* History:
Submarine could only take parts of manuals!
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Experiences with electronic manuals at HDW

Printed documentation

System / Equipment
Documentation

Ship Management
Documentation

Part 1 Part 2 Part 3 Part 4 Part 5
Technical | Operating On-Board _Depot lllustrated
Description | Instructions | | Maintenance / | Maintenance / Parts
Repair Repair Catalogue
Instructions Instructions

A Business Unit ThyssenKrupp Marine Systems

of ThyssenKrupp

Technologies H owaldtswerke-Deutsche Werft GmbH
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Experiences with electronic manuals at HDW

IETD

* Restructured, still more than 100 technical manuals

* More than 15 GB for one submarine

* Modules each manuals
* 500 or less — 20%
* 2000 modules or more — 10%
* biggest over 6000 modules

* Big amount of illustrations (inline, part 5, appendix)

A Business Unit ThyssenKrupp Marine Systems

of ThyssenKrupp
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Experiences with electronic manuals at HDW
IETD

System / Equipment Maintenance and Material
Documentation Documentation

Ship Management
Documentation

C- MRS Card System

Part 1 Part 2 Part 3 Part 4 Part 5
Technical | Operating On-Board _Depot llustrated
Description | Instructions | | Maintenance / | Maintenance / Parts
Repair Repair Catalogue
Instructions Instructions
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of ThyssenKrupp
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- FC Reaction Water System

IETD

+- Ship with Outfit and Installations
+- Propulsion Systems
=12 Electrical Systems
il Tr42001 - Progulsion Matar
: J 1002 - Propulsion System Controller
i TM3003 - Swit:hboards and Distribution Parel
(i TM3005 - 120v-60 Hz Metwor< Converter SO
(i TM30086 - 120v-400 Hz Metwerk Converter S
il 7142007 - Synchronous 230 W DC Netwark Car
llilll Tr2009 - 1 10istable Mast Clectranic Unit 5190
i T12010 - Fuel Cell Plant
Y TM3011 - Faciities for Reactsnts of Fuel Cels
) Part 0 - Introduction
+4) Part1 - Technical Description
= Part 2 - Qpzrating and In-service Instructior
] T™MPanz
=13 2 - Operating and In-service Instruction
2.1 - Technical Safety, Environments
+ 2.2- Basic Circuit State Tahle
#7123 - Setting into Operation Procecu
= D 2.4 - Operating anc In-service Maritc
=12 2.4.1 - Mormal Operation
=-[5] 2.4.1.1 - Connect FC Operstic
=3 2.41.1.1 - In-service Mani
2.411.1.1-FC Coalir
2.411.1.2-FC Coalir

2.41.1.1.4 - FC Nitrog
2.4.1.1.1.5- Oxygen S
2.4.1.1.1.6 - Hydragen
#-07) 2.4.2 - Manual Uperation of Vake
+ D 2.5 - Setting out of Dperation Proced
+-) 2.6 - Trouble-Shooting
= Part 3 - Ma ntenance/Repair (Organizationa
Fart 4 - Ma ntenance/Repair {Maval Dockea
Part & lluzstrated Spare Farts Catalogue
Annex A - Qutline lustrationsiAppendix Dra
+47) Annex B - Annex B
TW30T12 - 240 kW Fuel Cell Canverter, PYWhD [
TM3040 - Ship's Warning System
THMANAN - Catkelen Corensinn Proteetinn Syste
Th3100 - Electric Auxiliary Machines
TM3660 - Bus Access Concentrator 32 for the |
TWM3T00 - Engineering Monitoring and Cantral ¢

+-4h Shin's Sviliane Sweterne

< >

- E-

F

!

v

i earch: I:ISearch in: | Al Books

Main Function

Note 1:
See annex (A-27)

Check the evacuation purrp (A-27/24230101) for uncommon roise.

Mote 2:
In case of banging and bumping naises adjust regulating valve (A-27/2423H746), see Section
2365

Note 3:
If the required negative pressure is not reached at evacuation adjust the regulating valwe (A
2712423H7486), see Saction 3365,

Check the process water cooler evacuation pump (A-27/24230105) externally for damage.

Check the process water supply for the evacuation pump (A-27/24230107 via the level eye (A-35/2)
of the separator (A-27/2423H705).

Note 4:
The process water supply must reach up to the level eye centre.

Check the watzr level in the separator (A-27/2423H706) in the evacuation ine, if necessary drain
water, see Section 3.2.7 4.

Note 5:
Mo water gauge should be wisible.

Check the level of the reaction water tanks 1-3, see TWM4040 Freeing, Compensating znd Trim
System, tank contents measuring system.

Note 6:

For maximum filing capacities of reaction water tanks, see Section 1.3.4.
Drain reaction water tanks 1 and 2, see Section 32621,

Drain reaction water tank 3, see Section 3262 2.

Check the operating values of the FC reaction watzr system according to te desired values Section
131132

« Temperature process water evacuation pumod

« Fressure in Oreacticn water tank 3

Diccicl £l H fa | L

daubisacg-x xnyg

A Business Unit
of ThyssenKrupp

ThyssenKrupp Marine Systems
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Experiences with electronic manuals at HDW

- 02-0010

IETD

i earch: I:ISearch in: | Al Books
Ay

Mavigation Index n
A~

-
= <59 suB1 =
) Ship with Outfit and Installations i
FPrapulsion Systems g;
=0 Electrical Systems o
il Tr42001 - Progulsion Matar z
1+ J 1mE002 - Propulsion Systern Contraller
il Th2003 - Swit:hboards and Distribution Parel
| J 30048 - 12060 Hz Metwors Comvarter SWD
(i TM30086 - 120v-400 Hz Metwerk Converter S
il 142007 - Synchronous 230V DG Netwoark Car
w TMA009 - | loistable Mast Clectronic Unit 5190
il TM3010- Fuel Cell Plant
=LA TM3011 - Faciities for Reactsnts of Fuel Cels
Fart 0 - Introduction
Fart 1 - Technical Description
Part 2 - Qpzrating and In-service Instructiar

Fart 3 - Ma ntenance/Repair {Organizationa
Fart 4 - Ma ntenance/Repair {Maval Dockva
=0 Part & - llustrated Spare Farts Catalogue
00-0003 - 00-0000

01-0013- 01-0010

01-0023- 01-0020

01-0037- 01-0030

01-0053- 01-0050

01-0083 - 01-0080

01-0083- 01-0080

01-0087 - 01-0090

4

\
02-0023 - 02-0020 = e
02-0031 - 02-0040 EOEEVE = A Y
02-0057 - 02-0060
02-0061 - 02-0060 Item|Structure |Description NSN Uolc (Variations|B|D|Remarks [*

00073 - 020070 No. |No. 1. 1. Ref. No. MaRC
02-0081 - 02-0080
02-0081 - 02-0090 MCode (2. Ref. No.
02-0101- 02-0100 2.
020113 02 0110 MCoaode

02-0123-02-0120
090197 - 090190 1 [c20000 | FC COOLING 1EA |1

02-0141-02-0140 SYSTEM

03-0013-03-0010 01253 |F1.2422-00-00- 2
NA-NN77 - N3-N070 00.00-00

03-0021 - 03-0030
03-0051 - 03-0050 2 C20000 | DISTILLATE TEA (1 02-
03-0061 - 03-0060 [aiaTe] I =N=IgNia1N nnanit (¥
N3-NN71-N3-n0rn
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Experiences with electronic manuals at HDW

CMRS Cards

* Generation fully automated — no authoring of cards!

* Additional information stored in CSDB
* ships name, departments, ... (customer information)

* equipment number, designation, ...
* material data (spares, POL, S/C-TMT, ...)

* Links between cards
* Links into the ,normal® IETD Teil 1-4

A Business Unit ThyssenKrupp Marine Systems

of ThyssenKrupp

Technologies Howaldtswerke-Deutsche Werft GmbH

ThyssenKrupp
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Experiences with electronic manuals at HDW

- Key Plan Bilge Water De-Oiler System

Q Q

BN

Search int | Al Books

|:‘_ v‘ Seatcht |

Mavigation Index

= 4 sue1

+ MI - Master Index +
+ IL - Inspection Lisk Lé WRE
=3 Ship's Auxdliary Systems SYSTEM PRESENTATION CARD r;,:
= @ TM4045 - De-Oiler Syskem Tir FREEING SYSTEN
+-{) 00 - Table of Contents C-MRS
=2 01 - System Presentation Ca JUNIT CODE: SHIP'S NAME: HULL NO: DPT./DIV. CODE: CARD NO:
4045-01-0001 - Overall§ Submarine 1 SUB1 MECH 4045-01-
oooz
4045-01-0003 - Purpose:
4045-01-0004 - Depends SYSTEMIEQUIPMENT DESIGNATION: NATO STOCK NO: TM NO: e
4045-01-0005 - Mades o | 1 W1045 - De-Oiler System 4045
#-{3) 02 - Special Safety Instructic  |MANUFACTURER'S NAME: PART NO: MFC: Qry: L
F-{[ - Maintenance Schedule
H{ - Cycle Schedule L
oy - Trauble Shooting Card SYS./EQUIP.NO:|NAVAL- TECHNICAL DESIGNATION: LOCATION CODE: SECTION:
- - Inspection Card
#-() 07 - Planned Maintenance G [REFERENCE DO CUMENTS: @
-1 - Corrective Maintenance -
+ - Consolidated Equipment =
B Required Material Card } [ Il
TM4020 - Steering Gear System | SYStem Presentation .
TM40E0 - Galley Equipment i 1]
Iméig;';gte:h‘;‘;ztzr;"gs;;‘ By means of an eccentric helical rotor pump, located under the officers mess room, the g
TM4021 - Submaring Stesring C oilfwrater mixture is pumped into the bilge water de-oiler where the de-oiling takes place.
THM4DE1 - Fresh Water Generato  An ol alarm unit monitors the meaxdrmum permissible residual oil content. In this way only _%'f e s

View: Card Processing - | ﬁ‘ |€] |\,-3} |
i1

7

= ;'r’;';:\l”stl';no;i'ttean:: Installations | yyater with & residual oil content well below 15 ppm (mafl) is discharged. -
%) Electrical Systems A common switch board in the engine room which is fed from the auxliary switchboard with SN CED [afsoview)
#0) Communication, Navigation, Detectic 115 80 Hz 3 ph powrer supply, provides fully automatic operation of the bilge water de-
+-{= Command and Weapon Control Syste ailer. [tem Designation Label Text
The de-oiler system consists of the following main components: E0B1 Hose
« One helical rotor pump (A-1/43150110) below the officers mess room, to suck the com.pensator
bilge water from the different compartments and force it to and through the bilge water 1450 Straightway | VENT DECI
de oiler. walve LINE FORW
« The bilge water de-oiler (A-1/42150100) in the engine room, to separate the il from [451 Straightway | NON-RETUI

< the water, including accessories for automatical oil drain to the contaminated oil tank. nnn-refiirn WAL WE F\f;F s
A Business Unit H
5 Busnese ot ThyssenKrupp Marine Systems
Foil: 13

ThyssenKrupp
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- 4045-04-0006 - Cycle Schedule - 43150200

e 1Card Processing - | ﬂ| ,8] \"QJ

|i‘J D

- v|5 Search: I:Isearch Ir: | Al books
- H

Mevigakion Index n

Cards § -

+ IL - Inspection List
=i Ship's Adxiliary Systems

=) <58 TM4045 - De-Oiler Syster
1Ly 00 - Tabke ol Cuncenls

CMRS

CYCLE SCHEDULE

53 M - System Presentatinn Card
(L5 02 - Speial Safety Instructions Card

UNIT CODE:

SHIP'S NAME:
Sabmaringe 1

HULL NO:
SUB1

DPT./DIV. CODE:
MWMECH

CARD CODE:

04

CARD NO:
4045-04-2008

[IRE e

[ 03 - Maintenance Schedule
7 04 - Tyl Sooedule
HN4E-NANN° - Cyrle Srhedile

SYSTEM/EQUIPMENT DESIGNATION:
ThA045 - De-Qiler System

NATO STOCK NO:

TMNO:
4045

404E-04-0002 - Cycle Schedule - 4315
404E-04-0003 - Cycle Scheduls - 43150100

MANUFACTURER'S
E+V Industrietech

NAME:
nik GmbH

PA|

RT NO:

OMD-2005

MFC:
C6172

aTy:
1

+045-04-0004 - Cycle Schedule - 43150110
4045-04-0005 - Cycle Schedule - 43150120

SYSJ/EQUIF.NO:
43150200

NAVAL- TECHNICAL DESIGNATION:
A_ARMGENERATOR CIL IN BILGE

LOCATION CODE:

2L10

SECTION:

404E-04-0007 - Cycle Scheduls - 43150300
FUGE-Ug-UUUE - Cycle schedule - 1461

REFERENCE DOCUMENTS:
1- IML045 - De-Qller System

404E-04-0009 - Cpcla Schadule - 1459
404E-04-0010 - Cycle Schedule - 1500

404E-04-001- - Cycle Schedule - 1501
4045-04-0012 - Cycle Schedule - 1502
404E-04-0013 - Cycla Schadule - 1503
404E-04-0014 - Cycle Schedule - 1504

Period
Code

lssue
Date

Task
Denamination

Ref.
Doc.

Work
Load
WwLC

MC
MT

Req.
Discipl.

Hours

Estimat.
Job
Duration

MTBF
(h)

Referencs
Card No.

Remarks
Maintenance
Critaria

[[5) 05 - Trouble Shocting Card
\T= 06 - Inspection Card

ADD3

1£.2.2005

Change
Desiccator

MEZ[  Oh-
F o |Mech. Ly

[

2

4045-07-
A0

Mone

07 Marned Mairtenance Card
08 - Cortective Maintenanze Card
[[5) 10 - Consolidsted Equipment List
[C5) 11 - Required Materia Card

=

F - B

r00S | 922005

Clean and
creck Sample
Cell Tube

MET] Q-
F |Wlech Div

404507
W005

MNaone

TM4020 - Steering Gear Jysken

TH4030 - Galley Equipment

Tr4110- Chilled Watar Svstem

TIM4010 - Depth Measuring Syster

TMH0Z1 - Susnaniine Sleecing Zunsule 354
+ TM4061 - Fresh Water Generztar

L5 Ship witn Oukfit and Instzllations

(5 Prooulsian Systens

L) Eleulrival Syslene

(53 Conminnicak nn, Mavigation, Cekertinn and Flec-rnnic Warfz

(L5 Conmand and Wweapon Cantrol Systems

IR e S

F -

WSS JaC-aq e, abjg Lejd Aa 1y

A Business Unit
of ThyssenKrupp

ThyssenKrupp Marine Systems
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- 4045-07-B001 - Change Fluid Grease of Gear.

View: Card Processing = | ﬁ Ig:] |\,—3} | |Q |Q.

==

CMRS

| [T v]; Search: Searchin: | Al Books

A Business Unit ThyssenKrupp Marine Systems

of ThyssenKrupp

Technologies Howaldtswerke-Deutsche Werft GmbH Pt

Mavigation Index o
C I = 44 suBt 2 .
+ I - Master Index — -
a r S 3 % 1L - Inspection Lisk - PERIOD CODE: E
= Snip's Audiary Systems HDW PLANNED MAINTENANCE CARD B E
=24 TM4045 - De-Ciller System =5
=5 €0 - Table of Contents C-MRS =3
C1 - System Presentation Card UNIT CODE: SHIP'S NAME: HULL NO: DPT./DIV. CODE: CARD NO: =
(2 - Speial Safety Instuctions Card Submarine 1 SUE1 MECH 4045-07-B001 &
- Mai = Schedul
o Coch o SYSTEM/EQUIPMENT DESIGNATIDN: NATO STOCK NO: |TM NO: J
5 - Trouble Shrating Card Th4045 - De-Oiler System 4045 g
[6 - Inspection Card MANUFACTURER'S NAME: PART NO: MFC: QTyY: W
=-i 7 - Plarned Mantenance Card 2
404E-07-M011 - Clean Bilge Water Je-Oiler exte " " " "
404€-07-A001 - Clean Bilge Water De-Giler inter SYS/EQUIP.NO: [NAVAL- TECHNICAL CESIGNATION: LOCATION CODE: |SECTION:
4042-07-03001 - Clesn Coarse Filkers (1461, 1495 |JOB DUR.: RELATED JOBS: WORK LOAD: WLC:
404E-07-M0J2 - Check Dry Run Prckection (4315 |40 10000 H
4045-07-A002 - Per‘orm Insulation Test of Elecky
404€-07-Q012 - Clean Bilges and Suction Sacket: MAINTENANCE CRITERIA: ‘NJAINTENANCE SYSTEM CONDITION:
4045-07-M073 - Flush and check Suction Lines | | INONe Systern ot of operation
404E-07-A003 - Change Desiccator TASK DENOMINATION:
4045-07-M024 - Flush De-Ciler Sysleim Chenge Fluid Grease of Zear
4045-07-A004 - Clean and check De-Oiler Swikch
AMN4E-N7-MME - Clean and -herk Sample C=l Tob REFERENCE DOCUMEETS
=I5 & - Corrective Maintenance Card 4045 - De-Oiler 'DVStem
=1-{7) 10 - Consolidated Equipment: List REFERENCE CARD NO.:
=3 1 - Required Material Card 4045-11-0001 - Change =luid Grease of Gear
404E-11-0001 - Chenge Flud Grease of Gear
4U4E-11-UUUE - Heflace Stuffing Box Facking
4D4E-11-0003 - Clean Coarse Filters (1461, 1499 'Man Person Category Skill Level Tradecode Estimated Time
404E-11-0004 - Change Deziccatar . . . . P
4045-11-0005 - Replace Sanple Call Tube A, Mechanic  On-board Maintainer echanical 2ivision 10
([l TM4020 - Steering Gear System Taotal Wiorking Hours (in Tenths of an Hour): mn
+ Tr4080 - Gdley Equipment
+ TM4110 - Chilled Weter System .
+ TrM4010 - Depth Measuring System Job Desc"ptlon
+ TM4021 - Suomarine Steerirg Console 554 Q
= lflll Tr4051 - Fresh water Generator - ) ) )
4123 Snip with Outfit and Installations 1 Remove 4045-17-0001 (A-6/21) and 4045-11-0C01 (A-6/20) anc drain fluid grease inta a can for Q_
3 Penpilsinn Systens contarinated il :
4|7 Eectrical Systems ) [l
+ Communication, Yavigation, Detection and Eledronic warfan 2 Replace the screw plug if necessary.
41 Command and YWeapon Control Systems ) ) !
3 Replace sealing -ing. :
P 5| 4 Remove 4045-1°-0001 (A-6/8) and 4C45-11-00C1 (A-B/7). 2 0
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Creating IETD as main contractor
* 20% of Technical Manuals — done by submarine div.
* 80% of Technical Manuals - Subcontractor
* Subcontractor delivers regarding requirements — 15%

* 65% - conversion to IETD by external companies

* TASK
Management of the process

A Business Unit ThyssenKrupp Marine Systems

of ThyssenKrupp

Technologies Howaldtswerke-Deutsche Werft GmbH ot e

ThyssenKrupp
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Arbortext Editor™ % PTC
S
(" i Pro
h g%m Editor
HiCo Add-Ons according to

IETD-ExportStandard)

Controlled Data Exchange

%®UAN, DL

X-Process™ Control&Monitoring

® —O
La F> = cle
B2 BPI

Business Process Integration

A Business Unit ThyssenKrupp Marine Systems

of ThyssenKrupp

Technologies Howaldtswerke-Deutsche Werft GmbH

collaborate

IETD-CSDB
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Content Management
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Experiences with electronic manuals at HDW

Publishing

IETD-CSDB

<XML> - <HTML>

Publikationssystem

> ~!
>/

PDF 4 Print

» PDF 4 Interactive

» Word

A Business Unit ThyssenKrupp Marine Systems

of ThyssenKrupp
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Q.
Q.
-
1
X
c
o
n
n
>
L
-




Experiences with electronic manuals at HDW

Test processes

* Check of structure of manual (SPSL - better DMSL) (Excel)

* Check of delivery
* structure and modules
* links
* illustration entities
* validity, completeness

* illustration (layer, format,...)

A Business Unit ThyssenKrupp Marine Systems

of ThyssenKrupp

Technologies Howaldtswerke-Deutsche Werft GmbH Pt
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Import process

* only after successful check

* import of structure --> generation of modules

* import of a complete delivery

* import of structure

* import of modules

* import of illustrations including legends

A Business Unit ThyssenKrupp Marine Systems

of ThyssenKrupp

Technologies H owaldtswerke-Deutsche Werft GmbH ot 20

ThyssenKrupp
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Amount of Data

| Eipenschaften von IETD

Allgerneir Sicherheit_ .-'-‘-.npassen_

* for 3 contracts in work 8

* Folder: 91,439 L
 Files: 660,974 S
° Space: 248 GB Gribe: 243 GB (266527 994 664 Bytes)

g“jﬂ'e ault 473 GE [186.668.1686.074 Bytes)
atentrager:

Irkalk: BE0.974 Dateien, 91,433 Ordner
E rztelt; Maontag, 18. Dezember 2006, 17:38:22
Attribute: [] 5 chreibgeschiitzt Enueitert....
[ ]Wersteckt
0k || abbrechen

A Business Unit ThyssenKrupp Marine Systems

of ThyssenKrupp
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Experiences with electronic manuals at HDW

SLIS

Ship Logistic Information System

C-MRS IETD

Computerised Maintenance, Repair _ Interactive Electronic Technical
and Supply Support System s (s Documentation
C-MRS Application and Data TM’s & CMRS-Cards

1 AMOS

SpecTec

fully integrated maintenance

information system

A Business Unit ThyssenKrupp Marine Systems

of ThyssenKrupp

Technologies H owaldtswerke-Deutsche Werft GmbH Fots22
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Experiences with electronic manuals at HDW

Experiences

* IETD is the future, higher usability

* Electronic data — different scenarios of use

* Newer version of ASD S1000D - suitable

* Write once — use often

* Production of IETD — cheaper (but initial investment)

A Business Unit ThyssenKrupp Marine Systems

of ThyssenKrupp

Technologies Howaldtswerke-Deutsche Werft GmbH Ptz

ThyssenKrupp
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Kay-Michael Goertz
Head of Development of SpecTec

Barbara Bennemann
Head of Logistic Procedures & IT

Diploma in information science (University Dresden)

Email: barbara.bennemannz@hdw.de
Tel.: +49431-700-122551
Handy: +49160-94543399
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