InSIM — Frankfurt, September 2014

,Munich, we‘ve got a problem*

Dr.rer.nat. Thomas Uhlig, Flugdirektor Columbus
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Largest space object created by mankind
Over 375t of mass

Over 100 “visits” by other spacecrafts

Almost 1000 hours of extravehicular activities
Altitude: 330-400 km

Inclination of 5176°




International ISS operations network




Europe is diverse...
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Rather complex setup on European
side

Various USOCs (“User Support
Operations Center”) operate the
experiments (“payloads”) on board
Columbus Control Center

(Col-CC) as central node
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At Col-CC...
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7.21 Payload Commanding

PURPOSE

To define the command policy and required coordination between Col-CC and US0Cs for all
command operations conceming Columbus ESA payloads, either perfformed from the Col-

CC, or from the US0Cs.

PARTICIPANTS

COL FLIGHT <3[TE> OP3
coLoc <5[TE> GC
Gs0C GC

GENERAL

The Operations Interface Procedures (OIF), §6.8.1.1.1, "IP Commanding via US assets”,
applies between MCC-H and Caol-CC.

Two types of payload commands may be sent only from the Caol-CC:

1) payload LAN rate control commands (used to control the packet transmission rate
on the onoard LAN by the payload rack or external platform),

2) payload file transfer commands (used to transfer files between the Columbus MMU
and the payloads).

Payload command activities covered by this JOIP are a set of commands corresponding to
scheduled and un-scheduled activities. Scheduled activities are those, which are planned in
the OSTP. Any other activities are considered as un-scheduled (eg. sxecution...of
malfunction procedures, saving of equipment/payload incase of anomalies, etc).

PROCEDURE
A. SCHEDULED COMMAND ACTIVITIES

1) COL OC will coordinate internally the command enabling of the required USOC and
will inform the dedicated <SITE> OPS that the site has been enabled for
commanding.

2)  Minimum 5 minutes before the statt of the command activity, the FRC <SITE> OPS
will contact COL OC to get a "GO” from Col-CC to begin the upcoming nominal
commanding activity. When applicable, COL OC may give a “G0" for dedicated
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Principal operational concept (1/3)
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J. Campan et al., ,Human Spaceflight Operations* in T. Uhlig, F. Sellmaier, M. Schmidhuber, “Spacecraft Operations”, Springer-Verlag Wien, 2014.
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Principal opera-
tional concept (2/3)

All activities are performed
via approved and validated
procedures

Procedures enable the crew
to a certain extend to work
autonomously, but include
ground steps/coordination

1.101 COL VIDEO CASSETTE RECORDER SERVICING
(IFM/E-ALLIFIN) Page 1 of 4 pages

OBJECTIVE:

Perform a routine servicing of a Columbus Video Caselle Recorder (VCR) by cleaning
the VCR tape heads using a cleaning tape.

LOCATION:

Installed: COL1SCAQO.

DURATION:
10 minutes

CREW:
One

MATERIALS:
VTR Cleaning Tape
Marking Pen

1. CHECKIING VCR STATUS

Status LED

Local / Ramate NOMINAL

Switch

Dioor Knob

Front Door




Principal operational concept (3/3)

Flight rules define the
,operational envelope*

DLR

B2-108 ISS MODULE STOWAGE CONSTRAINTS AND RESTRICTIONS
[RI] [E] [A] E[0DA2603-8027] E[D12606-6672C] S[ED 1

GENERAL g[011801-7234B]

A. MAINTAIN A MINIMUM EMERGENCY TRANSLATION CORRIDOR OF 32 X 45
INCHES (81 X 114 CM) WITHIN THE FGB AND USOS MODULES. (02280451824
B[092806-74494]

MAINTAIN A MINIMUM EMERGENCY TERANSLATION CORRIDOR OF 32 X 32
INCHES (81 ¥ 81 CM) WITHIN THE SM. @g[092305-74494]

The 32 X 45 in (81 X 114 cm) crew safety reguirement allows for a crewmember o reverse direction at
any point along the corridor a module during emergency situations. Stowage plans will protect for a 32
X 72 in (81 X 183 cm) crew transiation path Note: Prior o shuttle docking missions with MPLM s, a
minimum 30 X' 30 i (127 X 127 em) corridor should be made available for rack transfers.

B. HATCH CPFERATION ENVELCPES SHALL BE MAINTAINED FREE OF STOWED
HARDWARE.

C. NO STOWAGE MAY PREVENT ACCESS TO THE QUICE DISCONNECTS ON
DRAG-THROUGH LINES.

D. ENSURE EMERGENCY EGRESS LIGHTS AROUND HATCHWAYS ARE NOT
BLOCEED.

Supports crew safety by maintaining egress path and guick hatch closure for a rapid depress event.

E. ACCESS TO PORTABLE FIRE EXTINGUISHERS (PFE), PBORTAEBLE
EREATHING APPARATUS (PBA), CSA-CP, FIRE PORTS, FLASHLIGHTS,
GAS MASKS, IMV VALVE, REMOTE MANUAL OVERRIDES (EMO), AIR
INLET AND OUTLET DIFFUSERS, SMOKE DETECTORS, MPEV, GLAS, Op
EORTS, C&W PANELS, AUDIO TERMINAL UNITS (ATU), COLUMBUS
STANDARD UTILITY BANELS (SUP), RACK POWER SWITCHES (RPS) AND
UOP' S SHALL NOT REQUIRE REMOVAL OR RECONFIGURATION OF STOWED
HARDWARE. @[D12606-8672C] S[0D2806-74404]

Clear access to hatches, fire suppression equipment, and control panels (to remove electrical ignition
sources or airflow) must be maintained to suppress or isolate any fire occwrrences.

AWMTWN ™ BTOE nnnm:ﬁ ]







Off-nominal situations

Automatic FDIR (Failure Dectection, |
|solation and Recovery)
iImplemented in the vehicle
Station-wide alarm system (3 levels:
Cautions, Warnings and
Emergencies) alerts crew and

ground .y

ISS024E014952

For each alarm a defined response procedure is available for crew and ground to
react to the malfunction

Goal: Bring the vehicle into a safe configuration (Priority: Crew — vehicle -
mission) and hand over the detailed investigations to the Engineering community

i DLR




Emergency operations (1/2)

Three emergency scenarios are defined:

o Fire

» Rapid Depress

» Toxic Atmosphere
Common crew response (warn, gather, fight)
Special crew response dependent on emergency
Responses are already designed for independency
,Excape to earth” option available any time

ISS CDR is leading the emergency response
Challenging operations due to heavy communications, not possible to pause
for S/G calls, English and Russian

Regularly practiced, also while crew on board

i DLR




Emergency operations (2/2)

 Medical Emergencies are handled differently
» Dedicated treatment procedures/equipment on board
 Crew medical officers
» Flight Surgeons available on ground
» Privatized conferences, only ops impacts are communicated

i DLR




Ways of Communications

 Verbal communication (EUROCOM!)
* 4 space to ground” voice channels
* \oice-over-IP capabilities

* Visual communications
* 6 (+1) video channels (one-way)

» Sitill photographs, which are downlinked (latency of 2-3 days)

 Written communications
* Procedures, timeline, stowage note
,Daily Summary*“ and other documents
« Email (private and operationally)
e ,Crew notes”
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Kommunikationsmittel

Es ist genau festgeleqt,
welche Position welche
Voice Loops mithéren
muss, wie jemand erreicht
werden kann, welche
Funktionen die Loops
haben




Communications protocol

Crew Munich, Station on

S/G1 for BLB
MUSC Ops MUSC Ops here
COL OC COL OC here
EUROCOM Go ahead, Alex!
Crew Which user name am

| supposed to use?
MUSC Ops The user “Astro123”
COL OC COL FD, the user

name is “Astro123"!

EUROCOM Alex, please use

“Astro 123"
MUSC Ops Good words
COL OC Good words

Crew 4#7
DLE




Flight Notes

OPERATIONS SUPFORT TOOLS

GhAT O78421:62 COL-FO f uhlig [ Log out ]
i 7 .
1| CFHN13623: GMT 079 Daily Summary Inputs Collection Appruved
e
Ta COL-FD
From COL-FDf Libby Jackson I~ Anomalky FFR = aDF Dpened 201370731308
Reviser COL-FOJ Libhy Jackson © Temp I~ Perm Revizion Time 2013/078:18:08
Activity. Real-Time Operations I© Change Request ™ Timeline T Others Last Update 20130781812

Flease, provide here your inputs for tarmorrow's GMT 0749 Daily Summary. Thanks!

Cadmos Ops
Tom, in preparation ofyour EMERGY session starting on GMTO35, we have uplinked message 34-0813 "EMERGY Big Picture
Words", which we will be discussing with vou on GMTOS1 during the EMNERGY Big Picture Conference.

COL FD proposed wording:
Taom, in preparation for your upcaming EMERGY session, staring on GMTOZ24, we hawve uplinked message 34-0813 "EMERGY Big
Picture Words", which we will be discussing with you on GMTOS1 during the ENERGY Big Picture Words Conference.

COL-FLIGHT DISFOSITION

]
Individual Disposition M|

20130781810 [COL—FD |jack5|:|n Approved |
Comment: CADMOS has confirmed they are happy with the proposed wording.
IMPLEMENTATION
Pusitiun Individual Implement Status M|
20130781812 [COL-FD liacksan [lmplemented
Comment: Comment provided in EFR 055918,
2013m7a:18:10 !EUROCOM | [Pending |
Comment:
FH Reaview | FCr Disposition | Implementation Clase Cut | Ewent Lag |
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Documentation: Clog

) CLOG Version 2.95 - Microsoft Internet Explorer 18] x|
File Edit View Favorites Tools Help | L

Qs - O - ¥ [F] | Pserer Jpramis B | (2- 25 JEH B

Address @ http: /fost. col-cc.sup fcost/CLlog/dog. php?Sessionld=57023

Gouogle vI.; Search - 4 52+ oja~

% Check - 4| Translate = 5+ | AutoFil = 4

s‘.harev|§|j || sidewiki

OPERATIONS SUPPORT TOOLS

Tools = COST = ClLog
Columbus : Col-FD Log List I Search I Reports I Handover I Close Log I Logout
2010-278/16:01-14 Closed CFN2486. o~ om I Edit [=]

2010:278/15:52:10 COL OC issued PPCR144 to add the Smins crew activity on GMT280. HiO T o T Edit

2010:278/15:51:38 MUSC came up with an 5mins crew activity in E-3 to remove the test cartridges from the TCUs Hjo ™ o T Edit
before the PADIAC samples are inserted. On GMT281 the only trained crew member is already
overbooked, thus OC is now investigating what to do.

2010:278/15:47:45 WPAZ2 checkout completed HiO T om ™ Edit

2010:278/156:39:37 Aksed ISS FD for the go for the WPAZ s/o haz command. We are go for it. HIO - ON T Edit

2010:278/15:29:32 Go given for WPA checkout HIO T O T Edit

__Edit_|
__kdit_|
_ kdit|
__kdit_|
_ Edit|
__kdit_|
__edit_|

2010:278/15:28:21 SD sync done, SYSTEMS did not see the peak, but the other phases of the test. Thus we HIO T o I Edit
consider it as successful.

options: [ Handover [ Off Nominal

Reference: I vl # I
_Brnwse... _Attach File

Submit Entry




Interconsole Exercises (ICEs) - optional

Col-CC

Y

Col-CC On The Job Training

Col-CC
pre Sim CORB pre Ops CORB
SME Training SME Training
Col-CC Col-CC

|Col-CC Training
Block 1

(Col-CC Training
Block 2

Col-cC

Y

(Col-CC Training
Block 3

Col-CC

Y

Col-CC

- Kandidaten: Absolventen mit Ingenieurs- oder naturwissenschaftlichen Abschluss
- Dauer der Ausbildung: Etwa 1 Jahr

T. Uhlig, K. Ozdemir, D. Sabath (2011), Training concept of the Columbus Flight Control Team. Proceedings of IAC 2011, Cape Town (South Africa).
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for Col OCs

Col-cC

Col-CC Training
,  Block4

failed

for non-Col OCs

1SS Knowledge
Self-study

Col-CC
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Simulationen and training material

Evaluate
Synthesize —~ Lowest two levels can be
Analyse covered by classroom lessons

and theoretical testing

7 Application level requires
practical training and testing

Cognitive Domain

B. S. Bloom (1956), Taxonomy of Educational Objectives, Book I: Cognitive Domain. Addison Wesley Publishing Company; 2nd edition.
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Training development

Task Analysis

W. Dick, L. Carey, J.O. Carey (2011), The
Systematic Design of Instruction. Allyn & Bacon;
7th edition.
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Logistische Info
(Lesson Plan 1A)
\ 4

Lernziele
(Lesson Objectives)

Evaluation Items
(Lesson Plan 2)

\ 4

Outline
(Lesson Plan 1A)
v

Unterrichtsmaterial
(Lesson Material)

Unterrichtsskript
(Lesson Plan 3)

Lesson
> Certification

\

Lesson
Implementation

v

Lesson
Evaluation




@ Catalogue Manager - Internet Explorer

@ https:/fatd.eac.esa.intfatd_web_iss/mod_est/mod_cat_manager/module aspimodule=209103 1

i | Catalogue Manager

Module Tree 1

= i Catalogus Manager
#(TCCC - Col-CC FCT iraining LALT
H ] COL-GSP - Columbus Systems
(7| GSP - Operations Training for G
4 [[JSPT - Supportive lessons
=l [[]OFS - Cperational
+ @ PLA - Planning
@ ITR - Introductions
j@ DOC - Documents
@ ITR - Cps Document Ir
] ODF - Operstions Dats
El URPD - Cps Documents
+ @ ANO - Anomsly
+ P SKL - Skills
ﬂ@ MEC - Miscellaneous
4 [[JOST - Ops Support Toals
4[5S - Systems
# [[JEME - Emergencies
4 [[J EVL - Evsluations
4 JITC - ITC Student Catalogue [RL
4 1SIM - Simulation Training {RDR}
H{ | TST - Tast Catalague. {RDR}
#(CUSC - USOC Cperations Trainin

Thomas Uhlig [tuhlig] ©

i | Home [£] ODF - Operations Data File Introduction '*

[#) Lesson [EDIT]

E P L S

Lesson Plan 1A Lesson Objectives

Cerifications @.

Cert. Typs
|‘i-‘| Lesson Certification
E Donnarumma, Anma Rita

E Uhlig, Thomas

Lesson Plan IE

Cert. Status [Dite]

Certified [23-Jul-2013]
Certified [23-Jul-2013]
Certified [26-Mar-2014]

Dperations Data File Introduction [G5P-0OP 5-DOC-0DF) A
[last updated on 28-Jul-2014]

Lesson Plan 1T Training Materials Certifications
-
Hr

Trg. Record (Completed)
[11-Feb-2014] .'_']'

Les=son Changes
Wiew Changes .g_';r
[11-Feb-2014) ":? View Changes E,”]f

Mot defined] ,g_‘? \iew Changes ,g_‘;r




FD

STRATOS

usoc

Actively generate team atrix
awareness

[coLFD] EO1-52

[STRATOS] E01-5.2 Actively maintain

team awareness

Matrix

[usoq] £01-5.2 Activ
awar

PO1-6

Show leadership skills

All EOs need fo be handled successfully

EQ is not defined for STRATOS

EO is not defined for USOCs

s

PO2-1

Perform regular DMS
activities

[cOLFD] EO1-61 Demonstrate resolution Iatrix
strategies of conflicting
interests

[coLFD] EO1-62 Demonstrate decision making  Matrix
capabilities

EQis not defrned fr:rr CDL F D

Two of the EOs need to be successfully handled

EO is not defined for USOCs

DLR

Linked to  [COLFDJEO3-3.1  Coordinate nominal
commanding activities of

STRATOS

Linkedto [COLFDJEO3-3.1 Coordinate nominal

commanding activities of
STRATOS
Coordinate nominal

Linked to  [COL FDJEQ3-3.1

commanding activities of

STRATOS

[STRATOS] EO2-1.1 Perform a PWS
ground reboot

[STRATOS] EQ2-1.2 Perform LAN switch
Readout

[STRATOS] EO2-13 Perform a PWS
Onboard Log File DL

Response must be
according to the
corresponding
checklist
Response must be
according to the
corresponding
checklist
Response must be
according to the
corresponding







