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SSP Flight Data File PAGE CHANGE NOTICE

JSC-48027

MALFUNCTION PROCEDURES

GENERIC, REV | (Feb 9, 2007)

PCN-4 (Jul 13, 2007) Sheet 1 of 1

List of Implemented Change Requests (482s):
MAL-1687

Incorporate the following:
1. Replace iii thru x, xix & xx

2. Replace 7-5 & 7-6
After 7-304, add 7-305 & 7-306

Prepared by:

Approved by:

Accepted by: M—&Coe / T‘C_u

! NOTE
! For STS-118 and subsequent flights

FDF Manager

Encl: 14 pages

| File this PCN immediately behind the front cover as a permanent record







SSP Flight Data File PAGE CHANGE NOTICE JSC-48027
MALFUNCTION PROCEDURES GENERIC, REV | (Feb 9, 2007)

PCN-3 (Jul 2, 2007) Sheet 1 of 1

List of Implemented Change Requests (482s):

MAL-1683 T A
MULTI-1786 [ S-118 NOTE 1
MULTI-1788 For ST 1 and subsequentﬂlghts

Incorporate the following:

1. Replace iii thru x, xix & xx
2. Replace 5-99 & 5-100, 5-103 thru 5-106
3. Replace 8-1 & 8-2, 8-7 thru 8-10 with A8-7 thru B8-10 (8 pages)

Prepared by:

" Bdok Manager

| 7
Approved by: /{ 0;
anhager, Shu ocedures Management

Accepted by: ﬂz .,CJ// "“f—ZZ‘

FDF Manager

Encl: 26 pages

| File this PCN immediately behind the front cover as a permanent record |







SSP Flight Data File PAGE CHANGE NOTICE JSC-48027

MALFUNCTION PROCEDURES

GENERIC, REV | (Feb 9, 2007)

PCN-2 (May 24, 2007) Sheet 1 of 1

List of Implemented Change Requests (482s):
MAL-1684A

Incorporate the following:
1. Replace iii & iv, ix & x

2. Replace 10-27 thru 10-32
After page 10-32, add pages 10-33 & 10-34

7]
7

Prepared by: ; AT
Publication Managder

Approved by: {Z:?:D ,f,

c«l&l 057/3 ]

Manager, S'hutﬂUs Management

Accepted by:
FDF Manager

€ncl: 12 pages

| File this PCN immediately behind the front cover as a permanent record |







SSP Flight Data File

PAGE CHANGE NOTICE

JSC-48027

MALFUNCTION PROCEDURES

GENERIC, REV | (Feb 9, 2007)

PCN-1 (Apr 18, 2007) Sheet 1 of 1

List of Implemented Change Requests (482s):

MAL-1594 MAL-1623 MAL-1640 MAL-1657 MULTI-1723A(R)
MAL-1596 MAL-1624 MAL-1641 MAL-1659 MULTI-1738A
MAL-1598 MAL-1625 MAL-1642A MAL-1662 MULTI-1756
MAL-1611 MAL-1626 MAL-1643 MAL-1663

MAL-1612 MAL-1627A MAL-1644 MAL-1664

MAL-1613 MAL-1628 MAL-1645 MAL-1665

MAL-1614 MAL-1631 MAL-1646 MAL-1670

MAL-1616 MAL-1632 MAL-1648 MAL-1678

MAL-1617 MAL-1633 MAL-1649 MAL-1679

MAL-1618 MAL-1634 MAL-1651 MAL-1680

MAL-1619 MAL-1635 MAL-1652A MAL-1681

MAL-1620 MAL-1637 MAL-1653 MAL-1682

MAL-1621 MAL-1638 MAL-1654A

MAL-1622 MAL-1639 MAL-1655

R - Remainder

Incorporate the following:

Replace iii thru xxiv

Replace 1-1 & 1-2, 1-7 thru 1-12

Replace 2-11 thru 2-14, 2-43 & 2-44, 2-55 & 2-56
Replace 4-11 & 4-12

Replace 5-33 thru 5-48, 5-51 & 5-52, 5-75 & 5-76, 5-97 & 5-98, 5-107 & 5-108
Replace 6-13 & 6-14, 6-37 thru 6-42, 6-69 & 6-70, 6-89 & 6-90, 6-109 thru 6-112

Replace 7-1 & 7-2, 7-39 thru 7-54

After 7-66, add 7-66a thru 7-66j

Replace 7-67 & 7-68, 7-95 thru 7-108b, 7-127 thru 7-154, 7-161 thru 7-164, 7-189 thru 7-208,
7-213 thru 7-220, 7-225 & 7-226, 7-231 & 7-232, 7-243 & 7-244, 7-247 thru 7-264, 7-273 & 7-
274, 7-281 & 7-282, 7-291 & 7-292

8. Replace 9-1 thru 9-20, 9-25 thru 9-34, 9-39 thru 9-44
After 9-44, add 9-44a & 9-44b
Replace 9-45 & 9-46, 9-53 & 9-54

9. Replace 10-7 & 10-8

10. Replace 12-15 thru 12-24, 12-47 & 12-48, 12-61 thru 12-78, 12-85 & 12-86, 12-107 & 12-108,
12-115 & 12-116

NOTE {
For STS 117 and subsequent flights

TETSEsse—— |

el L U N

Prepared by:

Publication Marfgger

Approved by:

Mbév/?%/—';f

FDF Manager

Accepted by:

Encl: 280 pages
| File this PCN immediately behind the front cover as a permanent record |







JSC-48027

MISSION OPERATIONS DIRECTORATE

MALFUNCTION PROCEDURES

GENERIC, REVISION |
February 9, 2007

PREPARED BY:

Joseph L. BreZovic, Jr.
Publication Manager

el X Bpoe ]
o’

APPROVED BY:

Awd [

Kimbery A. Johnsoff
Manager Shuttle Procedures Management

ACCEPTED BY:

A Lo 5ot

Michael T. Hurt
FDF Manager

This document is under the configuration control of the Crew Procedures Control Board
{(CPCB). All proposed changes must be submitted via FDF Workflow Crew Procedure Change
Request (CR) to DO3/FDF Manager.

Additional distribution of this book, for official use only, may be requested in writing to DO3/PMO
Administrator. The request must include justification and requester's name, organization,
position, and phone number. Contractor requests are made through the NASA or DOD
organization supported. Deletions, reduction in quantity, or change of address may be
submitted to DO3/FDF Management Office, 281-244-1184.

MAL/ALL/GEN |




Incorporates the following:

482#: MAL-1666
MAL-1667
MAL-1668
MAL-1669

MAL-1671 MAL-1675
MAL-1672 MAL-1676
MAL-1673 MAL-1677
MAL-1674

Book Manager
APU/HYD
COMM

C/W

DPS

ECLS

EPS

GNC

MECH
OMS/RCS

PDRS

AREAS OF TECHNICAL RESPONSIBILITY

DO35/J. Brezovic
DF5/K. McCluney
DF2/J. McKinnie
DF7/G. Peck
DF32/J. McDonald
DF8/D. Fasbender
DF7/M. Welch
DF6/D. Gruber
DF5/K. McCluney
DF6/T. Campa

DX2/G. Pollock

281-244-8325
281-483-0867
281-483-0792
281-244-7309
281-483-0793
281-483-7857
281-483-6602
281-483-0709
281-483-0867
281-244-1002

281-483-0883

MAL/ALL/GEN |



MALFUNCTION PROCEDURES

LIST OF EFFECTIVE PAGES
GENERIC 05/10/88 PCN-1 04/18/07 PCN-3
REV | 02/09/07 PCN-2 05/24/07 PCN-4
Sign Off ..o * ALL/GEN | 2-8
[P * ALL/GEN | 2-9
e * ALL/GEN |,4 2-10 o
IV e * ALL/GEN 1,3 2-11
Vo * ALL/GEN 1,3 2-12
Vi * ALL/GEN |,4 2-13
Vil * ALL/GEN I,1 2-14 L
Vil * ALL/GEN 1,4 2-15 L
IX vt * ALL/GEN 1,4 2-16 o,
X et * ALL/GEN 1,4 2-17
Xi oo ALL/GEN I,1 2-18
) | T ALL/GEN | 2-19
Xill e ALL/GEN | 2-20 i
XIV.ooiiiiiiec s ALL/GEN | 221
XV et ALL/GEN | 2-22 i,
XViL i ALL/GEN I,1 2-23
XVil o ALL/GEN I,1 2-24
XVl ALL/GEN 1,1 2-25 i,
XIX .o ALL/GEN |,4 2-26 i
XX coireeee e ALL/GEN |,3 2-27 i
XX ALL/GEN I,1 2-28 i
XXl ALL/GEN |,1 2-29 L,
XX v ALL/GEN |1 2-30 i
XXIV i ALL/GEN | 2-31
1T ALL/GEN I,1 2-32 i
1-2 ALL/GEN | 2-33
1-3 ALL/GEN | 2-34 L
1-4 ALL/GEN | 2-35
15 ALL/GEN | 2-36 i,
16, ALL/GEN | 2-37 i,
17 e ALL/GEN I,1 2-38
1-8 ALL/GEN I,1 2-39
1-9. ALL/GEN | 2-40 i
1-10 ALL/GEN I,1 2-41 L
1-11 ALL/GEN I,1 2-42 L
1-12 ALL/GEN 1,1 2-43 L
1-13 ALL/GEN | 2-44 L
1-14 ALL/GEN | 245
1-15 ALL/GEN | 246
1-16 ALL/GEN | 247
1-17 ALL/GEN | 248
1-18 ALL/GEN | 2-49 L
1-19. ALL/GEN | 2-50
1-20. i, ALL/GEN | 2-51
1-21 i, ALL/GEN | 2-52
1-22 i ALL/GEN | 2-53
2-T ALL/GEN | 2-54 L
2-2 ALL/GEN | 2-55 L
2-3 ALL/GEN | 256 i
24 ALL/GEN | 2-57 i
25 ALL/GEN | 2-58
26 ALL/GEN | 2-59
27 i ALL/GEN | 2-60 .o

* — Omit from flight book

07/02/07
07/13/07

ALL/GEN |
ALL/GEN |
ALL/GEN |
ALL/GEN |1
ALL/GEN |
ALL/GEN 1,1
ALL/GEN I,1
ALL/GEN |
ALL/GEN |
ALL/GEN |
ALL/GEN |
ALL/GEN |
ALL/GEN |
ALL/GEN |
ALL/GEN |
ALL/GEN |
ALL/GEN |
ALL/GEN |
ALL/GEN |
ALL/GEN |
ALL/GEN |
ALL/GEN |
ALL/GEN |
ALL/GEN |
ALL/GEN |
ALL/GEN |
ALL/GEN |
ALL/GEN |
ALL/GEN |
ALL/GEN |
ALL/GEN |
ALL/GEN |
ALL/GEN |
ALL/GEN |
ALL/GEN |
ALL/GEN 1,1
ALL/GEN |
ALL/GEN |
ALL/GEN |
ALL/GEN |
ALL/GEN |
ALL/GEN |
ALL/GEN |
ALL/GEN |
ALL/GEN |
ALL/GEN |
ALL/GEN |
ALL/GEN 1,1
ALL/GEN I,1
ALL/GEN |
ALL/GEN |
ALL/GEN |
ALL/GEN |

MAL/ALL/GEN I,4



-1 ALL/GEN |
32 ALL/GEN |
4-1 ALL/GEN |
4-2 i ALL/GEN |
4-3 . ALL/GEN |
4-4 ALL/GEN |
4-5. ALL/GEN |
4-6..oviiiii ALL/GEN |
BT i ALL/GEN |
4-8 .. ALL/GEN |
4-9 . ALL/GEN |
4-10.i, ALL/GEN |
4-11 ALL/GEN 1,1
4-12 i ALL/GEN |
4-13 e ALL/GEN |
4-14 ALL/GEN |
4-15. ALL/GEN |
4-16.ccciiiiiii ALL/GEN |
417 o ALL/GEN |
4-18.coiiiiiiieeiee ALL/GEN |
4-19 i, ALL/GEN |
4-20...ccciiiiiiiiee ALL/GEN |
4-270 i ALL/GEN |
4-22 . ALL/GEN |
4-23 . ALL/GEN |
4-24 ..o ALL/GEN |
4-25. i ALL/GEN |
4-26....ccciiiiiiiii ALL/GEN |
4-27 oo ALL/GEN |
4-28...ciiiiiii ALL/GEN |
4-29. ALL/GEN |
4-30..cciiiiiiiieiiieen, ALL/GEN |
4-31 i ALL/GEN |
4-32 i ALL/GEN |
51 i ALL/GEN |
5-2 i ALL/GEN |
5-3 s ALL/GEN |
54 i, ALL/GEN |
55 s ALL/GEN |
56 .o, ALL/GEN |
5T i, ALL/GEN |
5-8 . ALL/GEN |
59 ALL/GEN |
510 i, ALL/GEN |
511 i, ALL/GEN |
512 i ALL/GEN |
5-13 ALL/GEN |
5-14 i ALL/GEN |
515 ALL/GEN |
516, ALL/GEN |
5-17 oo ALL/GEN |
5-18 e ALL/GEN |
5-19 ALL/GEN |
5-20. i ALL/GEN |
5-21 i ALL/GEN |
5-22. i ALL/GEN |
5-23 . ALL/GEN |
5-24 oo ALL/GEN |
5-25. i ALL/GEN |
5-26..cccciiiiiiiiiiee ALL/GEN |
527 oo ALL/GEN |
5-28.iiiiiie ALL/GEN |

A — Color page for flight book only

5-29 ALL/GEN |
5-30 .o ALL/GEN |
5-31 i ALL/GEN |
5-32 i ALL/GEN |
5-33 thru 5-47 ........... ALL/GEN 1,1
5-48 ..o ALL/GEN 1,1
5-49 ALL/GEN |
5-50 ..o ALL/GEN |
5-51 i ALL/GEN I,1
5-52 i ALL/GEN |
5-53 . ALL/GEN |
5-54 ALL/GEN |
5-55 i A ALL/GEN |
5-56 ..o ALL/GEN |
5-57 i ALL/GEN |
5-58 ..o ALL/GEN |
5-59 ALL/GEN |
5-60 ..o ALL/GEN |
561 oo ALL/GEN |
562 ..o ALL/GEN |
563 ..o ALL/GEN |
564 ..o ALL/GEN |
5-65 ..o ALL/GEN |
5-66 .....ccvviiiiiiiiies ALL/GEN |
5-67 oo ALL/GEN |
568 ..o ALL/GEN |
569 ..o ALL/GEN |
5-70 oo ALL/GEN |
571 oo ALL/GEN |
5-T2 oo ALL/GEN |
5-7T3 oo ALL/GEN |
5-T4 oo ALL/GEN |
5-75 i ALL/GEN I,1
5-76 oo ALL/GEN |
5-TT oo ALL/GEN |
5-78 oo ALL/GEN |
5-79 i ALL/GEN |
5-80 ..o ALL/GEN |
5-81 oo ALL/GEN |
5-82 .o ALL/GEN |
5-83 .. ALL/GEN |
5-84 ..o ALL/GEN |
5-85 . ALL/GEN |
5-86 ..o ALL/GEN |
5-87 oo ALL/GEN |
5-88 ..o ALL/GEN |
5-89 ..o ALL/GEN |
5-90 ..o ALL/GEN |
5-91 L ALL/GEN |
5-92 i ALL/GEN |
5-93 . ALL/GEN |
5-94 ALL/GEN |
5-95 ALL/GEN |
5-96 ..o ALL/GEN |
5-97 i ALL/GEN 1,1
5-98 ..o ALL/GEN |
5-99 ALL/GEN |,3
5-100 ..o ALL/GEN |
5-101 s ALL/GEN |
5-102 . ALL/GEN |
5-103 .., ALL/GEN |
5-104 .. ALL/GEN |,3

MAL/ALL/GEN 1,3



5-105....cciii ALL/GEN 1,3 6-55 ..o ALL/GEN |
5-106.....ccceiiiiiies ALL/GEN I,3 6-56 ..o ALL/GEN |
5-107 .o, ALL/GEN | 6-57 oo ALL/GEN |
5-108....cciiieiiieee, ALL/GEN I,1 6-58 ..o ALL/GEN |
5-109....cciiiii ALL/GEN | 6-59 ... ALL/GEN |
5-110. i ALL/GEN | 6-60 .....cvviiiiiies ALL/GEN |
5111 ALL/GEN | 6-61 ..o ALL/GEN |
5112 i ALL/GEN | 6-62 ..o ALL/GEN |
B-1 e ALL/GEN | 6-63 ..o ALL/GEN |
6-2 .o ALL/GEN | 6-64 ... ALL/GEN |
6-3 . ALL/GEN | 6-65 ... ALL/GEN |
6-4 ..o, ALL/GEN | 6-66 ......evviiiiiiies ALL/GEN |
6-5. i, ALL/GEN | 6-67 ..oooiiiiiiiiieees ALL/GEN |
66 ALL/GEN | 6-68 ... ALL/GEN |
B-7 e ALL/GEN | 6-69 ..o ALL/GEN I,1
6-8..eeriiiiie e ALL/GEN | 6-70 .o ALL/GEN |
6-9.iii s ALL/GEN | 6-7T1 oo ALL/GEN |
6-10 .. ALL/GEN | 6-72 oo ALL/GEN |
6-11 . ALL/GEN | 6-73 .o ALL/GEN |
6-12. i, ALL/GEN | 6-T4 ..o ALL/GEN |
6-13 . i ALL/GEN | 6-75 .o ALL/GEN |
6-14 ..o, ALL/GEN I,1 6-76 ..o ALL/GEN |
6-15. i ALL/GEN | B-77 oo ALL/GEN |
6-16..cccciiiiiiiiee ALL/GEN | 6-78 .o ALL/GEN |
6-17 oo ALL/GEN | 6-79 .o ALL/GEN |
6-18. e ALL/GEN | 6-80 ..o ALL/GEN |
6-19 . e ALL/GEN | 6-81 .o ALL/GEN |
6-20.....ciiiiiiiie ALL/GEN | 6-82 ..o ALL/GEN |
6-21 . ALL/GEN | 6-83 ..o ALL/GEN |
6-22..ciiiiii ALL/GEN | 6-84 ..o ALL/GEN |
6-23 .. ALL/GEN | 6-85 ..o ALL/GEN |
6-24 ..o, ALL/GEN | 6-86 ..o ALL/GEN |
6-25. i ALL/GEN | 6-87 oo ALL/GEN |
6-26.....ccciiiiiiiee ALL/GEN | 6-88 ..o ALL/GEN |
6-27 oo ALL/GEN | 6-89 ..o ALL/GEN 1,1
6-28...cciiie ALL/GEN | 6-90 ..., ALL/GEN 1,1
6-29...ii ALL/GEN | 6-91 .o ALL/GEN |
6-30..ccciiiiiieeieees ALL/GEN | 6-92 ..o ALL/GEN |
6-31 .o ALL/GEN | 6-93 ..o ALL/GEN |
6-32..ciiiiie ALL/GEN | 6-94 ... ALL/GEN |
6-33 .. ALL/GEN | 6-95 ... ALL/GEN |
6-34 ... ALL/GEN | 6-96 ... ALL/GEN |
6-35..ii ALL/GEN | 6-97 oo ALL/GEN |
6-36. i ALL/GEN | 6-98 ... ALL/GEN |
6-37 oo ALL/GEN I,1 6-99 ... ALL/GEN |
6-38..cciiiiieeeee ALL/GEN I,1 6-100 ..o ALL/GEN |
6-39..i ALL/GEN 1,1 6-101 ..o ALL/GEN |
6-40.....cciiiiiiie ALL/GEN I,1 6-102 ... ALL/GEN |
6-41 . ALL/GEN 1,1 6-103 ..o ALL/GEN |
6-42...ccoiiiiiiiiiiee, ALL/GEN | 6-104 ... ALL/GEN |
6-43...cciiiee ALL/GEN | 6-104a ...ccooeevviees ALL/GEN |
6-44 ... ALL/GEN | 6-104b ...oooeiiiis ALL/GEN |
6-45. .. ALL/GEN | 6-105 ..o ALL/GEN |
6-46......ccciiiiiii ALL/GEN | 6-106 .....coooeeiiins ALL/GEN |
6-47 ..o ALL/GEN | 6-107 ..o ALL/GEN |
6-48....cciiiiiiiiiiee, ALL/GEN | 6-108 ... ALL/GEN |
6-49...cciiiiii, ALL/GEN | 6-109 ... ALL/GEN |
6-50.....cccciiiiiiiiees ALL/GEN | 6-110 ..o ALL/GEN I,1
6-51 . ALL/GEN | 6-111 s ALL/GEN |
6-52...cciiiii ALL/GEN | 6-112 s ALL/GEN 1,1
6-53... i ALL/GEN | 6-113 . s ALL/GEN |
6-54 ..o, ALL/GEN | 6-114 i ALL/GEN |

v MAL/ALL/GEN 1,3



6-115. ALL/GEN | 7-59 ALL/GEN |
6-116.....cccieiiiies ALL/GEN | 7-60 ..oooiiiiiiiiiiiiees ALL/GEN |
6-117 oo ALL/GEN | 761 oo ALL/GEN |
6-118. e ALL/GEN | 762 oo ALL/GEN |
6-119... s ALL/GEN | 763 ..o ALL/GEN |
6-120.....ccoiiiiiees ALL/GEN | 764 ..o, ALL/GEN |
-1 s ALL/GEN 1,1 7-65 ..o, ALL/GEN |
T2 i, ALL/GEN I,1 766 ..o ALL/GEN |
T-3 i ALL/GEN | 7-66Qa .....ccceeeiiiiinens ALL/GEN I,1
T4, ALL/GEN | 7-66b ... ALL/GEN |1
T-5 i, ALL/GEN 1,4 7-66C......ccoeviiinnenns ALL/GEN 1,1
76, ALL/GEN | 7-66d ......ooooiiis ALL/GEN 1,1
T=T i, ALL/GEN | 7-66€ .....cccoeviiiinns ALL/GEN 1,1
T-8 i, ALL/GEN | 7-66f ... ALL/GEN I,1
7-9 i, ALL/GEN | 7-66g ....covvveeiiiiineenns ALL/GEN I,1
T-10 e, ALL/GEN | 7-66h ... ALL/GEN I,1
T-11 ALL/GEN | 7-606i......ooeeeiiiiinns ALL/GEN 1,1
712 i ALL/GEN | 7-66]......ccoveeiiiiiiinens ALL/GEN 1,1
T-13 ALL/GEN | T-67 oo ALL/GEN 1,1
T-14 i, ALL/GEN | 768 ..o ALL/GEN I,1
T-15 e, ALL/GEN | 7-69 ..o ALL/GEN |
T-16 e ALL/GEN | 7-T0 oo ALL/GEN |
T-AT i ALL/GEN | T-T1 i ALL/GEN |
T-18 i ALL/GEN | T-T2 oo, ALL/GEN |
T-19 ALL/GEN | T-T3 oo ALL/GEN |
7-20. i, ALL/GEN | T-T4 oo, ALL/GEN |
T-20 i, ALL/GEN | T-T5 oo ALL/GEN |
T-22 . ALL/GEN | T-T6 oo, ALL/GEN |
T-23 . ALL/GEN | T-TT oo, ALL/GEN |
T-24 .o ALL/GEN | T-T8 oo, ALL/GEN |
T-25. i, ALL/GEN | T-T9 oo ALL/GEN |
T7-26..ccciiiiiiiiiiiciieenn, ALL/GEN | 7-80 .o ALL/GEN |
T-27 oo, ALL/GEN | 7-81 i ALL/GEN |
T-28.cciiiiiiiiiie ALL/GEN | 7-82 oo ALL/GEN |
7-29. i, ALL/GEN | 7-83 .o ALL/GEN |
7-30 ., ALL/GEN | 7-84 oo ALL/GEN |
7-31 i ALL/GEN | 7-85 oo ALL/GEN |
7-32 i, ALL/GEN | 7-86 ..cooiiiiieiiieees ALL/GEN |
7-33 e ALL/GEN | T-87 oo ALL/GEN |
T-34 . ALL/GEN | 7-88 .o ALL/GEN |
7-35. i ALL/GEN | 7-89 ..o, ALL/GEN |
7-36.cccciiiiiiiiiiiiee, ALL/GEN | 7-90 ..o ALL/GEN |
T-37 oo ALL/GEN | 7-91 e ALL/GEN |
7-38.eiiiiiieiiieeen ALL/GEN | 7-92 i ALL/GEN |
7-39 ., ALL/GEN I,1 7-93 .o ALL/GEN |
T-40 .., ALL/GEN I,1 7-94 o ALL/GEN |
T-41 i, ALL/GEN | 7-95 o ALL/GEN 1,1
T-42. i, ALL/GEN I,1 7-96 ..o ALL/GEN 1,1
T-43. i, ALL/GEN 1,1 T-97 oo ALL/GEN 1,1
T-44 oo, ALL/GEN I,1 7-98 .o ALL/GEN I,1
T-45. i, ALL/GEN I,1 7-99 ALL/GEN I,1
746, ALL/GEN |1 7-100 ..o ALL/GEN I,1
T-47 oo ALL/GEN I,1 7-101 s ALL/GEN 1,1
748 ALL/GEN I,1 7-102 . ALL/GEN 1,1
T-49. i, ALL/GEN 1,1 7-103 s ALL/GEN 1,1
7-50 ..., ALL/GEN I,1 7-104 s ALL/GEN I,1
7-51 thru 7-53 ........... ALL/GEN I,1 7-104a ..o ALL/GEN I,1
T-54 .o, ALL/GEN | 7-104b .o ALL/GEN |
7-55. i, ALL/GEN | 7-105 s ALL/GEN 1,1
7-56....cccciiiiiiiiinen, ALL/GEN | 7-106 ... ALL/GEN 1,1
T-57 oo ALL/GEN | 7-107 oo ALL/GEN 1,1
7-58.cciiiiiiiiiiiiiieeen, ALL/GEN | 7-108 . ALL/GEN |

vi MAL/ALL/GEN |,4



7-108a.......cociiiiees ALL/GEN |

7-108b....coveiiiiies ALL/GEN 1,1
7-109...., ALL/GEN |
7-110 e, ALL/GEN |
T-111 ALL/GEN |
T-112 i ALL/GEN |
T-113 ALL/GEN |
T-114 ALL/GEN |
T-115 e, ALL/GEN |
7-116 . ALL/GEN |
T-A17 ALL/GEN |
7T-118 ALL/GEN |
7-119 ALL/GEN |
7-120 . i, ALL/GEN |
7127 e, ALL/GEN |
7122 ALL/GEN |
T-123 . ALL/GEN |
T-124 i ALL/GEN |
T-125. i, ALL/GEN |
7126, ALL/GEN |
T-A27 oo, ALL/GEN I,1
T-128 ., ALL/GEN I,1
7-129 ., ALL/GEN 1,1
7-130. i ALL/GEN 1,1
71371 ALL/GEN 1,1
T-132. e, ALL/GEN I,1
7-133 e, ALL/GEN I,1
T-134 i ALL/GEN |1
7-135. i, ALL/GEN 1,1
7-136...cciiiiieee ALL/GEN 1,1
T-137 o, ALL/GEN 1,1
7-138 ., ALL/GEN I,1
7-139 . e, ALL/GEN I,1
7-140 ..., ALL/GEN |1
T-141 ALL/GEN 1,1
T-142. i ALL/GEN |
T-143 ., ALL/GEN 1,1
T-144 i ALL/GEN I,1
T-145. i, ALL/GEN I,1
7T-146.....ccoii ALL/GEN |1
T-147 i ALL/GEN |
T-148 .. ALL/GEN 1,1
7-149 .l ALL/GEN 1,1
7-150 .. i, ALL/GEN |
7-1571 e, ALL/GEN |
T-152 . i, ALL/GEN |
7-153 . ALL/GEN 1,1
T-154 i ALL/GEN |
7-155. i, ALL/GEN |
7-156....ccciiiiiiiieenn, ALL/GEN |
T-157 oo, ALL/GEN |
7-158 . i, ALL/GEN |
7-159 . i, ALL/GEN |
7-160.....ccoiiiies ALL/GEN |
7-161 . ALL/GEN 1,1
7162, ALL/GEN I,1
7-163 .., ALL/GEN I,1
T-164 .., ALL/GEN |
7-165. i ALL/GEN |
7-166.....ccoeiiiiies ALL/GEN |
T-167 oo ALL/GEN |
7168, ALL/GEN |

Vii

ALL/GEN |
ALL/GEN |
ALL/GEN |
ALL/GEN |
ALL/GEN |
ALL/GEN |
ALL/GEN |
ALL/GEN |
ALL/GEN |
ALL/GEN |
ALL/GEN |
ALL/GEN |
ALL/GEN |
ALL/GEN |
ALL/GEN |
ALL/GEN |
ALL/GEN |
ALL/GEN |
ALL/GEN |
ALL/GEN |

ALL/GEN |
ALL/GEN |
ALL/GEN |
ALL/GEN |
ALL/GEN |
ALL/GEN |1
ALL/GEN |
ALL/GEN |
ALL/GEN 1,1
ALL/GEN |
ALL/GEN |1
ALL/GEN |
ALL/GEN |
ALL/GEN |
ALL/GEN |
ALL/GEN |
ALL/GEN I,1
ALL/GEN |
ALL/GEN |
ALL/GEN |
ALL/GEN |
ALL/GEN |
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7-231. i, ALL/GEN |

7-232...ccciiiiiiiiin, ALL/GEN 1,1
7-233..iiiiiiiiiee, ALL/GEN |
T7-234 .., ALL/GEN |
7-235. i ALL/GEN |
7-236....ccciiiiiiiinenn, ALL/GEN |
T-237 oo, ALL/GEN |
7-238...cciiiiiiiiie, ALL/GEN |
7-239 .., ALL/GEN |
7-240.....ccoiiiiie, ALL/GEN |
T-241 . ALL/GEN |
T-242......viiiii ALL/GEN |
T-243 ..., ALL/GEN 1,1
T-244 e ALL/GEN I,1
T-245. .o, ALL/GEN |
T7-246.....ccceeiiinn, ALL/GEN |
T-247 ..o ALL/GEN |
T-248.....iiii ALL/GEN 1,1
7-249 ..o ALL/GEN 1,1
7-250....cccoiiiiiiiiien, ALL/GEN |
7-2571 e, ALL/GEN I,1
7-252..ccccciiiiiiiincn, ALL/GEN I,1
7-253 .. ALL/GEN |
T7-254 .. ALL/GEN |
7-255....ccciiiiiin ALL/GEN 1,1
7-256.....ccciviiiiinncnn, ALL/GEN I,1
T-257 oo, ALL/GEN I,1
7-258....ccciiiiiiie ALL/GEN |1
7-259 ..., ALL/GEN 1,1
7-260.....cccciiiiiiin, ALL/GEN 1,1
7-261 . i, ALL/GEN |
7-262....cccviiiiiiiincnn, ALL/GEN I,1
7-263....ccciiiiiiiiieenn, ALL/GEN I,1
T7-264 ..o, ALL/GEN |1
7-265.....cccciiiiiin, ALL/GEN |
7-266......ccceeiiiien, ALL/GEN |
T-267 ..., ALL/GEN |
7-268.....ccviviiiiieenn, ALL/GEN |
7-269.....ccoiiiiiiiien, ALL/GEN |
7-270 . i, ALL/GEN |
T-271 i ALL/GEN |
T-272.iiiiiie ALL/GEN |
T-273 ., ALL/GEN |
T-274 ..o, ALL/GEN I,1
T-275. oo, ALL/GEN |
T-276..ccccciiiiiiiinenn, ALL/GEN |
T-277 oo ALL/GEN |
T-278 . ALL/GEN |
T-279..cccciiiiiine ALL/GEN |
7-280....cccoiiiiiiiiecnn, ALL/GEN |
7-281 ., ALL/GEN I,1
7-282..ciiiiiiincn, ALL/GEN I,1
7-283..iiiiiiee ALL/GEN |
T7-284 ... ALL/GEN |
7-285....ccciiiiiiiene ALL/GEN |
7-286.....ccuvveiiiiiieennns ALL/GEN |
T-287 oo, ALL/GEN |
7-288...cviiiiiiiinen, ALL/GEN |
7-289....cciiiiiiiie, ALL/GEN |
7-290.....ccoiiii, ALL/GEN |
7-297 ., ALL/GEN 1,1
7-292..cccciiiiiiiiincnn, ALL/GEN |

viii

7-293 .. ALL/GEN |
7-294 i ALL/GEN |
7-295 i ALL/GEN |
7-296 ... ALL/GEN |
T7-297 .o ALL/GEN |
7-298 ... ALL/GEN |
7-299 ..., ALL/GEN |
7-300 ... ALL/GEN |
7-301 (i ALL/GEN |
7-302 ..o ALL/GEN |
7-303 .. ALL/GEN |
7-304 ..o ALL/GEN |
7-305 ..., ALL/GEN 1,4
7-306 ....cvviieiiiieees ALL/GEN 1,4
8-1 e ALL/GEN |,3
8-2 i ALL/GEN |
8-3 ALL/GEN |
8-4 i ALL/GEN |
8-5 i ALL/GEN |
86 .o ALL/GEN |
AB-7 ..o, ALL/GEN 1,3
AB-8 ... OI-30/GEN 1,3
A8-9 ... OI-30/GEN 1,3
A8-10.....ccciiiiin. OI-30/GEN 1,3
B8-7 . ALL/GEN 1,3
B8-8 ... OI-32/GEN 1,3
B8-9...cii OI-32/GEN 1,3
B8-10 ..o OI-32/GEN 1,3
8-11 s ALL/GEN |
8-12 i ALL/GEN |
O-1 e ALL/GEN I,1
-2 ALL/GEN |
O-3 ALL/GEN |
O-4 ALL/GEN 1,1
O-5 ALL/GEN 1,1
9-6 .ooviiiii ALL/GEN 1,1
-7 e ALL/GEN I,1
-8 o ALL/GEN I,1
9-9 ALL/GEN I,1
9-10 .o ALL/GEN I,1
O-11 s ALL/GEN 1,1
O-12 ALL/GEN |
O-13 e ALL/GEN |
O-14 i ALL/GEN |
9-15 i ALL/GEN I,1
9-16 .o ALL/GEN I,1
O-17 o ALL/GEN 1,1
9-18 i ALL/GEN 1,1
9-19 L ALL/GEN |
9-20 .o ALL/GEN I,1
9-21 i ALL/GEN |
9-22 o ALL/GEN |
9-23 . ALL/GEN |
9-24 . ALL/GEN |
9-25 i ALL/GEN |
9-26 ..o ALL/GEN I,1
9-27 oo ALL/GEN |
9-28 .. ALL/GEN I,1
9-29 . ALL/GEN 1,1
9-30 .o ALL/GEN 1,1
9-31 o ALL/GEN 1,1
9-32 . ALL/GEN I,1
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9-33. ALL/GEN 1,1
9-34 ... ALL/GEN |
9-35.. ALL/GEN |
9-36..ccciiiiiieiiieee ALL/GEN |
9-37 i ALL/GEN |
9-38..iii ALL/GEN |
9-39.. ALL/GEN 1,1
9-40.....ccciiiiiiiis ALL/GEN 1,1
9-41 i ALL/GEN I,1
9-42..i ALL/GEN I,1
9-43. ALL/GEN |1
9-44 ... ALL/GEN I,1
9-44a.......cccoeei ALL/GEN 1,1
9-44b....cciii ALL/GEN I,1
9-45. ., ALL/GEN I,1
9-46.....ccciiiiiie ALL/GEN |
O-47 oo ALL/GEN |
948 ALL/GEN |
9-49. ... ALL/GEN |
9-50...cciiiiiiieieees ALL/GEN |
O-51 i, ALL/GEN |
O-52.iiiiiie ALL/GEN |
9-53.. e ALL/GEN 1,1
O-54 . ALL/GEN 1,1
9-55..i ALL/GEN |
9-56...ccciiiiiiiiiiiee, ALL/GEN |
O-57 i ALL/GEN |
9-58...cciiiiieiiee ALL/GEN |
9-59.. ALL/GEN |
9-60......ccciiieiiiiiies ALL/GEN |
10-1 ALL/GEN |
10-2. i ALL/GEN |
10-3 . ALL/GEN |
10-4 ., ALL/GEN |
10-5. i, ALL/GEN |
10-6 .. ALL/GEN |
10-7 i, ALL/GEN 1,1
10-8..eiieiiieeeee ALL/GEN I,1
10-9 . ALL/GEN |
10-10.ccccie ALL/GEN |
10-11 ALL/GEN |
10-12. ALL/GEN |
10-13. e, ALL/GEN |
10-14 ALL/GEN |
10-15. e, ALL/GEN |
10-16..ccciiieee, ALL/GEN |
10-17 o, ALL/GEN |
10-18.cc ALL/GEN |
10-19. ALL/GEN |
10-20.ccciiiiiiiceeiee, ALL/GEN |
10-21 i ALL/GEN |
10-22.i ALL/GEN |
10-23 ., ALL/GEN |
10-24 .., ALL/GEN |
10-25..i, ALL/GEN |
10-26..cccciiiiiieeinee. ALL/GEN |
10-27 oo, ALL/GEN |
10-28..cciiiiice, ALL/GEN |,2
10-29..i, ALL/GEN 1,2
10-30..cccciiiiiiciien. ALL/GEN 1,2
10-31 ., ALL/GEN 1,2
10-32.ciiiiicee, ALL/GEN I,2

10-33 .o, ALL/GEN 1,2
10-34 .o, ALL/GEN |,2
11-1 e ALL/GEN |
11-2 i ALL/GEN |
11-3 ALL/GEN |
11-4 ALL/GEN |
11-5 ALL/GEN |
11-6 oo ALL/GEN |
117 i, ALL/GEN |
11-8 o ALL/GEN |
11-9 ALL/GEN |
11-10 ALL/GEN |
11-11 ALL/GEN |
1112 ALL/GEN |
11-13 e, ALL/GEN |
11-14 ALL/GEN |
11-15 ALL/GEN |
11-16 ALL/GEN |
1117 ALL/GEN |
11-18 e, ALL/GEN |
11-19 ALL/GEN |
11-20 i ALL/GEN |
11-21 ALL/GEN |
11-22 ALL/GEN |
12-1 e ALL/GEN |
12-2 i ALL/GEN |
12-3 ALL/GEN |
12-4 L ALL/GEN |
12-5 ALL/GEN |
12-6 oo ALL/GEN |
12-7 i ALL/GEN |
12-8 oo ALL/GEN |
12-9 ALL/GEN |
12-10 ALL/GEN |
12-11 ALL/GEN |
12-12 ALL/GEN |
12-13 e, ALL/GEN |
12-14 L ALL/GEN |
12-15 ALL/GEN I,1
12-16 ALL/GEN |
12-17 ALL/GEN |
12-18 ALL/GEN 1,1
12-19 ALL/GEN |
12-20 i, ALL/GEN |
12-21 ALL/GEN |
12-22 ALL/GEN I,1
12-23 ALL/GEN 1,1
12-24 ALL/GEN 1,1
12-25 o ALL/GEN |
12-26 oo ALL/GEN |
12-27 i ALL/GEN |
12-28 oo ALL/GEN |
12-29 ALL/GEN |
12-30 oo ALL/GEN |
12-31 i, ALL/GEN |
12-32 i ALL/GEN |
12-33 ALL/GEN |
12-34 ALL/GEN |
12-35 ALL/GEN |
12-36 oo, ALL/GEN |
12-37 o ALL/GEN |
12-38 oo, ALL/GEN |
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12-39. i, ALL/GEN |

12-40...i, ALL/GEN |
12-41 ALL/GEN |
1242 ALL/GEN |
12-43 . ALL/GEN |
12-44 o ALL/GEN |
12-45. ALL/GEN |
12-46....co ALL/GEN |
12-47 oo ALL/GEN |
1248 ALL/GEN |1
12-49. ALL/GEN |
12-50..., ALL/GEN |
12-51 ALL/GEN |
12-52. i ALL/GEN |
12-53 ., ALL/GEN |
12-54 ALL/GEN |
12-55.. i ALL/GEN |
12-56...ccciiiiii, ALL/GEN |
12-57 i ALL/GEN |
12-58.ciiiiiiice ALL/GEN |
12-59. i ALL/GEN |
12-60.....ccoiiiieiinen. ALL/GEN |
12-61 . ALL/GEN |
12-62...ccciiii ALL/GEN 1,1
12-63....cciiiie, ALL/GEN 1,1
12-64 ..o ALL/GEN I,1
12-65. ..o, ALL/GEN I,1
12-66.....ccccvieein. ALL/GEN |1
12-67 ..o ALL/GEN 1,1
12-68.....ccciii ALL/GEN 1,1
12-69 thru 12-71 ....... ALL/GEN 1,1
12-T2.iiii ALL/GEN I,1
12-73 e ALL/GEN I,1
12-7T4 ALL/GEN |1
12-75. ALL/GEN |
12-76..oeii ALL/GEN |
12-77 oo ALL/GEN 1,1
12-78 .o ALL/GEN |
12-79 i ALL/GEN |
12-80...ccciiiiiiie. ALL/GEN |
12-81 . ALL/GEN |
12-82..ciii ALL/GEN |
12-83..ccii ALL/GEN |
12-84 ..o ALL/GEN |
12-85. i, ALL/GEN I,1
12-86...ccciiiiiieien. ALL/GEN I,1
12-87 oo ALL/GEN |
12-88...ccciiiiiin, ALL/GEN |
12-89...cciii ALL/GEN |
12-90...ciiiiiiiciie, ALL/GEN |
12-91 ALL/GEN |
12-92. ALL/GEN |
12-93 .., ALL/GEN |
12-94 ALL/GEN |
12-95.. ., ALL/GEN |
12-96...ccciiiiiiiiee, ALL/GEN |
12-97 oo ALL/GEN |
12-98...ciiiiii, ALL/GEN |
12-99.. ALL/GEN |
12-100......ccoieen. ALL/GEN |
12-1071 ., ALL/GEN |
12-102..cciei ALL/GEN |

...................... ALL/GEN |
...................... ALL/GEN |
...................... ALL/GEN |
...................... ALL/GEN |
...................... ALL/GEN 1,1
...................... ALL/GEN 1,1
...................... ALL/GEN |
...................... ALL/GEN |
...................... ALL/GEN |
...................... ALL/GEN |
...................... ALL/GEN |
...................... ALL/GEN |
...................... ALL/GEN 1,1
...................... ALL/GEN I,1
...................... ALL/GEN |
...................... ALL/GEN |
...................... ALL/GEN |
...................... ALL/GEN |
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SSR-12 AV BAY FIRE RECOVERY/RECONFIG......ccccoooiiiiiiiieeeieeene, 6-95
SSR-13 ON-ORBIT RAD CNTLR SWITCH......eiieeeeee e, 6-99
SSR-14 ECLS COMPUTATION INHIBIT ..o 6-100
SSR-15 RESERVED ... not used
SSR-16 FREE WATER LEAKING FROM HUM SEP.......cccooviiiiiiiiien. 6-101
SSR-17 WATER TANK REPRESS/DEPRESS ..., 6-102
SSR-18 SMALL SUPPLY H20 LEAK ISOL ....eiiieeeeeeeeeeeeeee, 6-103
SSR-19 WASTE H20 LEAK ISOL....ooeeiieieeeeeeeeeeeeeeeeen, 6-104a
SSR-20 SMALL SUPPLY H20 LEAK ISOL —- WATER TRANSFER
CONFIGURATION L. 6-106
ECLS FRP
ECLS FRP-1 MANUAL CABIN ATMOSPHERE MANAGEMENT .......cccoouun.... 6-108
FRP-2 POST-FIRE CABIN CLEANUP CONTINUATION........cccevevvnrneee. 6-109
FRP-3 FIRE/HAZ SPILL O2 CONTROL.....uiiieiiiieiieeeeeeeee e 6-111
FRP-4 O2LEAK CONTROL ...coeniiiieieeeee e 6-114
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ECLS FRP-5 CABIN AMMONIA CONTAMINATION CLEANUP

(ISS AMMONIA LEAK) ..o 6-117
7 e T 7-1
BFES FSM INDEX ...ttt et e e e e e e e et e e et e e e e e e e e raaaas 7-6
7.1 FC REAC/PMP/STACK T
7.1a  RESERVED ... not used
7.1b  ‘S69 FC STACK T 1(2,3) —FC STACK T 1(2,3) N o, 7-8
71c ‘S69 FC H2 PUMP 1(2,3) —H2PUMP T4 .o, 7-12
7.2 FC PURGE
7.28 RESERVED ... not used
7.2b ‘FC PURGE TEMP’ —FCPURGE TEMP ....ccoviiiieiee 7-14
7.2c ‘FC PURGE SEQ’ —FC PURGE SEQ.....ccoovviiiiiiieeeeeeee, 7-15
7.3 FUEL CELL
7.3a ‘S69 FC PH 1(2,3)
‘S69 H20 LN PH’ —FC/H20 LINE pH HIGH ....................... 7-16
7.3b ‘S69 FC AMPS 1(2,3)
‘S67 MAIN BUS V A(B,C)
‘S69 FC VOLTS 1(2,3) — FUEL CELL VOLTS ™, FUEL
CELL AMPS T, MAIN
BUS V A(B,C) N e 7-18
7.3 RESERVED ... e not used
7.3d ‘S69FCEXITT1(2,3) —FUEL CELLEXITT ™ oo, 7-23
7.3e ‘S69 FC COOL P 1(2,3) — FUEL CELL COOL P T (CIL)............ 7-26
7.3f  ‘S69 FC H20 PRI 1(2,3) —FUEL CELLH20LNTM™N oo 7-31
7.3g ‘S69 FC H20 RLF 1(2,3)
‘S69 FC H20 RLF LINFE’ — FUEL CELL H20 RLF
VLV T T4, FUEL CELL H20
RLF LINE T T4 oo 7-32
7.3 RESERVED ... not used
7.3i ‘S69 FC PRG LN O2(H2)y — FUEL CELL O2(H2) PURGE
LN T e, 7-33
7.3j ‘S69 FC O2(H2) FLOW 1(2,3) — FUEL CELL O2(H2) FLOW T e 7-34
7.3k  ‘S69 FC H20 RLF HTR’ — FUEL CELL RELIEF HTR
SWHF FAIL ..o, 7-37
7.3l ‘S69 FC H20 ALT’ — FUEL CELL ALT H20
RLF T ™ oo 7-38
7.3m ‘S69 DELTA AMPS 1(2,3) ™ —FCDELTAAMPS T i 7-39
7.4 RESERVED
7.5 AC VOLTAGE/OVLD
7.5a ‘S67 AC VOLTS 1(2,3) —AC VOLTS 1(2,3) U e, 7-42
7.5b ‘S67 AC OVLD 1(2,3) i’ — AC OVLD 1(2,3) b e, 7-47
7.5¢c ‘S67 AC AMPS 1(2,3) — AC BUS CURRENT HIGH..................... 7-54
7.6 CRYO
CRYO TABLE A - CRYO HEATER SWITCH PROCEDURAL
NOMENCLATURE ... .ottt 7-58
7.68 RESERVED ... e not used
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7.6b ‘S68 O2(H2) CNTL P 1(2,3,4,5)

‘S68 O2(H2) TK P 1(2,3,4,5) — CRYO O2(H2) PRES, TK P I, 7-59
T.6C RESERVED ... not used
7.6d ‘S68 O2(H2) MANF PRESS’ — O2(H2) MANF P e 7-63
7.6  RESERVED ... e not used
7.6f ‘S68H2HTRT1(2,3,4,5) —H2HTR T.erriiiiiiieiiieeeeeeeeeeeeeeeeeeeeeeeeeeeeeeeeee 7-64
7.69g RESERVED.......c e not used
T.6h  RESERVED ... e e not used
7.6i RESERVED..... oot e e not used
7.6j RESERVED ... not used
7.6k ‘S68 O2HTRTRP 1(2,3,4,5) — 02 HTR CUR SNSR=TRIP ................... 7-65
7.6l ‘S68 O2HTR T 1(2,3,4,5) —O2HTR T .oiiiiiiiieieieeeeeeeeeeeeeeeeeeeeeeeeeeeee 7-66

7.7 SSPTS PTU (OPCU, APCU)
7.7a ‘S179 OPCU 1(2) CH A(B) AMPS’ — OPCU CH AMPS D e 7-66b
7.7b  ‘S179 OPCU 1(2) CH A(B) VOLTS’ — OPCU CH OUTPUT VOLTS o, 7-66¢C
7.7c  ‘S179 OPCU 1(2) CH A(B) TEMP’

‘S179 APCU 1(2) TEMP’ — OPCU CH TEMP T, APCUTEMP T ............. 7-66d
7.7d ‘S179 OPCU 1(2) CH A(B) O OV’ — OPCU CH OUT OVER VOLT

(OOV)TRIP oo 7-66e
7.7e ‘S179 OPCU 1(2) CH A(B) 1 OC’

‘S179 OPCU 1(2) CH A(B) | UV’

‘S179 OPCU 1(2) CHA(B) O UV’ = OPCU TRIP .....eeiiiiiiiiiee 7-669g
7.7f  ‘SM 179 APCU 1(2) OUT VOLT - APCU 1(2) OUT VOLTS N o 7-66h
7.79g ‘SM 179 APCU 1(2) OUT AMPS’

‘SM 179 APCU 1(2) IN AMPS’ — APCU OUT AMPS T

APCUINAMPS T .o, 7-66i
7.7h  ‘SM 179 APCU 1(2) OUT UV’

‘SM 179 APCU 1(2) OUT OV’

‘SM 179 APCU 1(2) OUT OC’

‘SM 179 APCU 1(2) IN UV’ = APCU TRIP ...euiiiiees 7-66j

EPS SSR

EPS SSR-1 FC MONITORING SYS (FCMS) OPS ... 7-68
SSR-2 RESERVED ... e not used
SSR-3 FC SHUTDN C&W LIMIT CHANGE ..o 7-70
SSR-4  FC STANDBY ...t 7-74
SSR-5 RESERVED ... e not used
SSR-6  FC REST AR . 7-77
SSR-7 TWO-PHASE FAN START PROCEDURE........ccoiiiiieeeen 7-85
SSR-8 BUS LOADING — LRU SELECT .. oo 7-91
SSR-9  RESERVED ..... e not used

EXPLANATORY NOTES FOR BUS LOSS SSRS....cuuiiiiiiiieeeeeeee e 7-92

EPS SSR-10  MNA DAT (CIL) coieeiiieeeeeeeee e 7-96
SSR-11 FPCA (CIL) e 7-105
SSR-12 1Y/ = O T 7-108b
SSR-13 AP C T s 7-110
SSR-14 APCA e 7-111
SSR-15 FLCA (CIL) i, 7-114
SSR-16 AL s 7-115
SSR-17 Y (Ot TR 7-117
SSR-18 1YY, L TR 7-117
SSR-19 1YY, L TR 7-118
SSR-20 AMC T s 7-119
SSR-21 I T 7-120
SSR-22 OTAAS ... e 7-121
SSR-23 (O T 7-122
SSR-24 R AT e 7-124
SSR-25 ABEATA ... 7-124
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EPS SSR-26
SSR-27
SSR-28
SSR-29
SSR-30
SSR-31
SSR-32
SSR-33
SSR-34
SSR-35
SSR-36
SSR-37
SSR-38
SSR-39
SSR-40
SSR-41
SSR-42
SSR-43
SSR-44
SSR-45
SSR-46
SSR-47
SSR-48
SSR-49a
SSR-49b
SSR-49¢
SSR-50
SSR-51
SSR-52
SSR-53
SSR-54
SSR-55
SSR-56
SSR-57
SSR-58
SSR-59
SSR-60
SSR-61
SSR-62
SSR-63
SSR-64
SSR-65
SSR-66
SSR-70
SSR-71
SSR-72
SSR-73
SSR-74
SSR-75
SSR-80
SSR-81
SSR-82
SSR-83
SSR-84
SSR-85
SSR-90
SSR-91
SSR-92
SSR-93

MNA MLBGB ... 7-125

RESERVED ...ttt not used
RESERVED ...ttt not used
MIN A AT et e e e e e e aaes 7-127
MNB DA2 (CIL) oo 7-128
FPC2 (CIL) e 7-137

1Y = O T 7-141
AP C e 7-143
AP D e 7-144
FLCZ (CIL) i 7-147
AL e s 7-148
FM G . e 7-150
1YY, L TR 7-150

1YY, L2 TR 7-151
1YY, L TR 7-152

1YY, L7 TR 7-152
AMUCZ e s 7-153

0 I T 7-154
OAB5&AS ... 7-154

O D e 7-155

R AT e 7-157
ABEATA ... 7-158
11T = T 7-159
RESERVED ... e not used
RESERVED ... e not used
MIN B AT e et 7-161
L O I (3 | T 7-162
FPC3 (CIL) ettt 7-170

1Y/ = O T 7-173
AP C 3 e e 7-175
APCB ... 7-176
O O | 7-179
AL S e e 7-180

[ Y/ (O T 7-182

1YY, L2 T 7-182

1YY, L7 ST 7-183
AN C S e 7-184

R e e 7-185
O1BRUD ... 7-186

OB e 7-186

R AT e 7-188

AT e 7-188

1Y 1RS]S 7-188
ESS1BC DAT (CIL) oo 7-190
[ <2 Ot 7-192

MPCT (CIL) et 7-192

Y1 ST = T 7-193

FD (CIL) ettt 7-194
O13&RM4 ... 7-195
ESS2CA DA2Z (CIL) cooeeeeeeeeeeeeeeee 7-197
FP&LCZ ..o e 7-199

MPC2 (CIL) oot 7-199

FD (CIL) ettt s 7-200
O13&RM4 ... 7-201

Y1 ST = T 7-202

ESS3AB DA3 (CIL) coeeeeieiieeeeeeeeeeee e 7-203
[ Y I O T 7-204

MPC3 (CIL) ettt eeeeneees 7-205

FD (CIL) i 7-206
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EPS SSR-94  ESS3AB O13 ...t 7-207

SSR-95 ML8BB ... 7-207
SSR-100 CNTLABT .. 7-208
SSR-101  CNTLABZ. ... 7-212
SSR-102  CNTLABS ... e 7-216
SSR-103  CNTLBC ... 7-219
SSR-104  CNTLBCZ.....c e 7-223
SSR-105  CNTLBCS.... e 7-228
SSR-106  CNTLCAT . 7-231
SSR-107  CNTLCAZ. .. 7-235
SSR-108  CNTLCAS .. e 7-239
SSR-109 CONTROL BUS — PANEL WIRING MATRIX .....cocciiiiiiiiinene 7-242
SSR-TT10 AT e 7-244
SSR-111  ACT DA e 7-248
SSR-112 DB 7-250
SSR-113 DO 7-251
SSR-114 FMC e 7-254
SSR-115 MMCT e 7-254
SSR-116 MMC3 L 7-254
SSR-117 AMOCT 7-255
SSR-120 ACZ .. 7-255
SSR-121  AC2 DA ... 7-259
SSR-122 DB 7-261
SSR-123 DO 7-263
SSR-124 FMC2 .o 7-265
SSR-125 MMOCT e 7-265
SSR-126 MMC2Z ..o 7-265
SSR-127 MMC3 e 7-266
SSR-128 MMGCA e 7-266
SSR-129 AMOC2Z .. 7-266
SSR-130 ACS .. 7-267
SSR-131  ACB DA ... 7-270
SSR-132 ACB DB 7-272
SSR-133 DO 7-274
SSR-134 FMC3 7-276
SSR-135 MMC2 .. 7-276
SSR-136 MMGCA e 7-277
SSR-137 AMUCS 7-277
SSR-140  ACT RCS/FMCT .. e 7-278
SSR-141  ACZ2 RCS/FMC2........eooiiie et 7-278
SSR-142  AC3 RCS/FMCS..... e 7-278
SSR-143  ACA POD/AMC ..o 7-279
SSR-144  AC2 POD/AMOC2 ..ot 7-279
SSR-145  AC3 POD/AMCS ...... .ot 7-280
SSR-146  MNA/B POD/AMC .....ooiiiiii e 7-280
SSR-147  MNB/C POD/AMCZ........ooiiiiiiiiiiiiiec e 7-281
SSR-148  MNC/A POD/AMCS..... .o 7-281
SSR-150 ALTERNATE PRIMARY PAYLOAD PWR .......ccocoiiiiiiiiee 7-282
SSR-200 AC PWR TRANSFER CABLE .......ccoiiiiiieeee e 7-283
SSR-201 CRYO HTR MANUAL OPS.......oi e 7-295
SSR-202 PREFLIGHT TEST BUS USE......ccccoiiiiiee e 7-297
SSR-203 APCU RECOVERY ... 7-305
SSR-204 OPCU FAULT ISOLATOR TRIP RECOVERY........cccoiivieeee 7-306
8 PP 8-1
GNC FRP
GNC FRP-1  IMU REFERENCE RECOVERY AFTER GNC GPCs IPL'D.......... 8-4
GNC FRP-2 RECOVERY ... 8-5
GNC FRP-3 IMU RECOVERY WITH AT LEAST ONE IMU AS

GOOD REFERENCE ... 8-6
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GNC SSR

GNC SSR-1  ACTIVATE IMU(S) ..eteiieiiiiiiee et 8-8
GNC SSR-2 MATRIX (STAR) ALIGN USING HUD STAR DATA .....cccoveiiieen. A8-8
GNC SSR-2 (TORQUE) ALIGN USING HUD STAR DATA ................ B8-8 |
GNC SSR-3 ALIGN USING STR TRKR STARDATA........ooci 8-10
GNC SSR-4 RESERVED.......ooiii e not used
GNC SSR-5 RESERVED .......oiiiiii e not used
GNC SSR-6 RESERVED .......ooiiiiiee e not used
GNC SSR-7 RESERVED .......ooiiiiiie e not used
GNC SSR-8 POSITION OMS THROUGH CG.......ccoociiiiiiiciiiiceecee e 8-11
GNC SSR-9 RM DESELECTION OF FAILED OPEN THC CONTACT ............. 8-12
9 MECH e e 9-1
RADIATOR POWER CONFIGURATION ..o 9-2
PLBD POWER/MDM CONFIGURATION ... 9-3
9.1 PLB DOORS
9.1a NO MOTION/‘OP/CL’ NOT BLANK/'O’ OR ‘C'/'R’
MICROSW =1 AFTER DRIVE INITIATION .....ccooiiiiiiiiiiieeeee e, 9-4
9.1b  “?’ DISPLAYED IN ‘OP/CL’ COLUMN .......ccoiiiiiiiiiic e 9-6
9.1 PBD SEQ FAIL ..o 9-7
9.1d LATCH GANG NOT ‘OP’ IN SINGLE MTR TIME ........ccooiii 9-8
9.1e ‘CL"IN SINGLE MTR TIME ..o 9-10
9.1f  DOOR NOT ‘OP’ IN SINGLE MTR TIME ......ooiiiiiie e 9-12
9.1g ‘CL"IN SINGLE MTR TIME. ... 9-15
9.1h  PBD CONFIG ... .o e 9-17
9.2 RADIATOR
9.2a RAD LAT CNTL PORT(STBD) tb NOT LAT IN 60 SEC
OR REL IN B0 SEC ... .o 9-18
9.2b RAD CNTL PORT(STBD) tbo NOT DPY OR STO WITHIN 50 SEC
AND NO MOTION ... 9-20
9.3 KU ANT
9.3a KUANTtb NOTDPY IN46 SEC ..o 9-22
9.3b NOT STO IN 46 SEC ... 9-23
9.3c GIMBAL ANGLES INCORRECT AFTER 50 SEC ...........ccceeeeee 9-24
9.4 MEC ROEU
9.4a ROEU DEMATE —tb NOT REL, MICROSW IND NOT NOMINAL,
OR SINGLE MTR DRIVE TIME......ooiiiiiii e 9-26
9.4b ROEU MATE —tb NOT LAT, IND NOT NOMINAL, OR
SINGLE MTR DRIVE TIME ....oooiiiie e 9-28
9.4c ROEU RELEASE —tb NOT REL, IND NOT NOMINAL,
OR SINGLE MTR DRIVE TIME......ooiiiiiiiiee e 9-30
9.4d ROEU LATCH —tb NOT LAT, IND NOT NOMINAL,
OR SINGLE MTR DRIVE TIME......ooiiiiiiiiiie e 9-32
9.4e ROEU RELAX —tb NOT NOMINAL, IND NOT NOMINAL,
OR SINGLE MTR DRIVE TIME......ooiiiiiiiiiiieeee e 9-34
9.4f ROEU ELEC CONT —tb NOT NOMINAL OR IND
NOT NOMINAL ..ottt 9-36
MECH SSR
MECH SSR-1  PORT(STBD) RAD OPS ... .. 9-38
SSR-2 CONTINGENCY PLBD CLOSURE........cccccciiiiiiiiiiiie e 9-39
SSR-3  SIMULTANEOUS PLBD CL....cooiiiiiiiiiiiii e 9-46
SSR-4 PLBD CHECKOUT AFTER MDM CHANGEOUT ............ccco.... 9-51
SSR-5 CONTINGENCY KU-BD ANT DIRECT STOW (CIL)................. 9-52
SSR-6 PLBD CL MICROSW FAILURE WORKAROUND ...........cccec.... 9-53
SSR-7 KU-BAND ANTENNA DPY/STO MICROSW FAILURE.............. 9-55
SSR-8 RAD DPY/STO MICROSW FAILURE WORKAROUND............. 9-57
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10 RS e 10-1

RCS SCHEMATIC ..o ee e ee e e ene e 10-3
10.1 RCS JET/DLMA/PWR
10.1a 'L(R,F) RCS (L,U,D,R,AF) JET, ‘F(L,R) RCS TK P,
FALLR) RCS LEAK cov. oo seeeee e e eeeeeeees 10-4
101D “RM DLMA MANF’ ..o e eeeenens 10-10
101G "RCS PWR FAIL oo 10-11
10.2 RCS VLV MISCOMP
10.28 RCS VLV D — DD evvooeeeeeee oo eeee e e e e s e 10-12
10.2b tb AND sW POSITION DISAGREE .......oeoveoeer e, 10-15
10.3 RCS PRPLT THERM/SYS
10.38  'S89 PRPLT THRM RCS' .....ovooeeeeeeeo oo ese e eeee e s e e e enens 10-16
10.3b ‘G23 RCS SYSTEM F(L,RY w.reeoeeeeeeeeeeeee oo eeene 10-17
RCS SSR
RCS SSR-1 RCS MIXED XFEED MEM READ/WRITE ..o, 10-20
SSR-2  HOT FIRE RCS ..ooveeveeeeeeeeeeeeeeeeseeeeeeseeeeeeeeeeeeeeeeeeeseeeesessereeees 10-22
SSR-3 AFT RCS MANF/LEG PRESS, READ/WRITE..........oovovvrvvereeerreen.. 10-25
SSR-4  STAGED, MANF REPRESS .......covoiveiees oo 10-27
SSR-5 LEAKING RCS PRPLT/HE BURN. ... 10-28
L TN oV 1= T 11-1
BFS FSM INDEX ..o oo eeee e eeee e e e e s s e s eseee s eseseseeeseeesaeeseeeseeeses 11-2
OMS SCHEMATIC ..o ee e ee s e e 11-3
11.1 L(R) OMS
1148 L(R) OMS TK P oo ee e eee e enens 11-4
11.2 OMS SW/VLV MISCOMP
11,28 OMS VLV D — DD oo ee e 11-10
11.2b tb AND SW POSITION DISAGREE ........... oo, 11-12
11.3 OMS PRPLT THERMAL
11.3a ‘S89 PRPLT THRM OMS’ — PRPLT THRM OMS.....oovo oo, 11-14
11.3b (see Note A) — THRM PRPLT oo 11-15
11.3c  ‘S89 PRPLT THRM POD’ — PRPLT THRM POD ....covvo oo, 11-16
OMS SSR
OMS SSR-1  MIXED XFD: OMS PRPLT FAILURE ....o.ovveivrieeeeee e, 11-18
LTI = o) Y= T 12-1
12.1 RMS C/W
12.1a C/W LT(S) ON, BUT RMS MSTR ALARM LT/TONE OFF .......ovoorvverrrn., 12-4
12.1b MULTIPLE C/W LTS AND PDRS MSGS .......vvevvoreeeee oo eeeeeeee e enens 12-5
121G CIW MCIU LT coeoeeeeee oo ee e eee e 12-6
12.1d ABE LT — S96 PDRS ABE COMM(SY, SP, EP, WP, WY, WR)......... 12-8
12.1e CONTR ERR LT — S96 PDRS CNTL SY(SP, EP, WP,
WY, WR) OR PDRS CNTL POR .......vververe.... 12-19
NOTE A

The identified MAL represents a support procedure that is entered from other
procedures or on MCC call
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12.1f  C/W GPC DATALT ORBCE BYP MCIU......ccooiiiiiiiiiiec e 12-22

12.1g 07 o | =07 (O] 3 I N [T 12-24
12.1h —S96 PDRS CKCRT D e 12-26
12.1i —S96 PDRS TEST SPA....co e 12-27
12.1j — S96 PDRS CKCRT SY(SP, EP, WP,
WY, WR) e 12-31
12.1k —S96 PDRS CKCRT EE...couiieeiieeeeeeeeeeeeee 12-33
12.11 —S96 PDRS CKCRT TCK .., 12-36
12.1m —S96 PDRS CKCRT HC ..o 12-37
12.1n — PDRS SLIP SY(SP, EP, WP, WY, WR, ALL)...... 12-38
12.10 —SIAPDRSWRR oo 12-39
12.1p — PDRS TEST BRK(C/W, NMI, FS, LOSS)............ 12-40
12.1q —S96 PDRS CKCRT FS..oeeeeeeeeee 12-42
12.1r RELEASE LT —PDRSREL ..o 12-43
12.1s — PDRS REL (CUE CARD EXECUTED)................ 12-44
12.1t DERIGIDIZE LT —PDRS DERIG ... 12-45
12.1u — PDRS DERIG (CUE CARD EXECUTED)........... 12-48
12.1v PORT TEMP LT —PDRS TEMP PORT ...cooeiiee e 12-49
12.1w STBD TEMP LT —PDRS TEMP STBD....coniiiieiieeeeeeeeeee e, 12-51
12.2 RMS D&C
12.2a MSTR ALARM ON, BUT C/W LT(S) OFF .....uueeii e 12-54
12.2b BRAKES — ON, BUT BRAKES tbh — OFF ... 12-55
12.2c — OFF, BUT BRAKES th — ON ...couiiiiieeee e 12-56
12.2d SAFING — AUTO, BUT SAFING th — bp ceeeeiiieiie e 12-57
12.28 RESERVED.....co et not used
12.2f RESERVED.....co et not used
12.2g SELECTED MODE ANNUN — OFF OR ALL A8 LTS — OFF.........ccuuuuneee 12-59
12.2h  SHLDR BRACE REL tb —bp AFTER CMD ......coiiiiiiiicie e 12-61
12.3 END EFFECTOR
12.3a EE FAILS TO GRAPPLE CONSTRAINED PL IN EE MODE - AUTO........ 12-62
12.3b EE FAILS TO RELEASE/DERIGIDIZE CONSTRAINED PL IN
EE MODE — AUTO e ettt e s 12-64
12.3C RESERVED...... e e not used
12.3d RESERVED ... et not used
12.3e  EE FAILS TO RELEASE IN EE MODE — MAN......ccoviiiiiiiieieeeeeeeeeeee 12-72
12.3f DERIGIDIZE/EXTEND IN MANUAL ..., 12-74
12.3g MULTIPLE EE tb ABNORMAL WHILE NO EE CMDS
(EE MODE — AUTO OR MAN) ...t 12-76
12.3h EE tb ABNORMAL WHILE EE MODE OFF ... 12-78
12.3i CAPTURE SEQ ABORTED (CUE CARD EXECUTED) ........uuvvvviiieinnnnnnes 12-80
12.3j NO AUTO RELEASE (CUE CARD EXECUTED).......ieiiiiiiiiiiiieeenes 12-81
12.3k NO MANUAL RELEASE (CUE CARD EXECUTED)........cuuuviuiiiiiiiiiinnnnes 12-83
12.3| DERIGID (CUE CARD EXECUTED) .......ccoeieiiiiiiieieeeeeee. 12-85
12.4 RMS OPS
12.4a ARM RESPONSE ABNORMAL IN MANUAL MODES .......cccoooiiiiiieees 12-88
12.4b AUTO MODES ..., 12-90
12.4c JOINT RESPONSE ABNORMAL IN SINGLE MODE ........ccoiiiiiieiieeees 12-92
12.4d DIRECT MODE .......coiieeeieeee, 12-95
12.5 MPM/MRL
12.5a MPM DPY - tb NOT DPY, IND NOT NOMINAL, OR
SINGLE MTR DRIVE TIME ... oo 12-98
12.5b MPM STO —tb NOT STO, IND NOT NOMINAL, OR
SINGLE MTR DRIVE TIME ... oo e 12-100
12.5¢ MRL REL —tb NOT REL, IND NOT NOMINAL, OR
SINGLE MTR DRIVE TIME ... oo 12-102
12.5d MRL LAT —tb NOT LAT, IND NOT NOMINAL, OR
SINGLE MTR DRIVE TIME ... oo 12-104
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12.5e PORT(STBD) RMS RETEN LATCHES R-F-L tb — bp

WHEN CRADLED ... 12-106

12.5f PORT(STBD) RMS RETEN LATCHES R-F-L tb — gray WHEN
UNCRADLED ... 12-107

PDRS SSR

PDRS SSR-1  MPM MTR INHIBIT DISABLE ..o 12-108
SSR-2 RESERVED. ... not used
SSR-3 BACKDRIVE TECHNIQUE — JOINT FREE..........occoiiis 12-109
SSR-4 RMS IFM D&C KIT ... 12-117

XXxiii MAL/ALL/GEN 1,1



This Page Intentionally Blank

XXiv MAL/ALL/GEN |



APU/HYD

APU/HYD SCHEMATIC ... 1-3
1.1 APU
1.1a  APUFUEL QTY {, APUFUEL TKP Ty oo 1-6

11b  APUFUEL T: TK SURF {, TK HTR T}, TEST LN 1(2) 1!,
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APU/HYD

TB GRAY INDICATES:
GG T > 190°F
APU SPEED < 80%
FU TK VLVS - OP
HYD MN PUMP P - LOW
W/B 0K WHEN:
CNTLR ACB) - ENA
VENT T > 130°F
N2 SPLY - ON
HYD BYP VLV - BYP

INJ COOL

W/ B
CNTLR

— BLR N2 SPLY
— BLR CNTLR/HTR
— BLR PWR

L X|
L
L x|
L
- X|
L
L
o o] . ~
; : ;7: L
@ o| W/B ON AT L o

CNTLR PWR &
AUTO SHTDN &

SPEED SEL &
OPER 2+
RDY TOQ APU
START CNTLR
B

S o1

GEAR BOX I/F WITH

FUEL PUMP
OIL PUMP
APU
OVERSPEED HYD PUMP

N APU
UNDERSPEED

( RPM)

GAS GEN

TURBINE

GEAR BOX

HYD MAIN PUMP

3000
PSTA

_[T]
EXH
/7
L L
L
L L L L
L
L
L Q
. [: RSVR
L
L
X X x
- x " X Xx
- Kz

>250°F

X
X [x[N\x X|
N
X X
X|
N N
X X X X X X| N N X X
X N N X|
X X X X X
- B
T
X
« PRIORITY VLV
CLOSE AT 2600 PSIA
X

X|

ELEV
RUDDER
SPDBK
BDY FLP
X

BYP VLV

<190°F N

|IE3 X X X X X X

10/02/06
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APU

11

APU/HYD l.1a APUFUEL QTY J
APU FUEL TK P ™
@ Puts qty
SM computation in error.
ALERT FUEL OUT P XDCR
may be substituted in
S86 APU 1 | fuel gty calculation
FUEL 1(2,3) >
SM 86 APU/HYD
. e Match indications in chart to determine
If failure
APU 1(2,3) FUEL
QTY < 50% or APU APU APU
APU 1(2,3) FUEL | FUEL | FUEL
FUEL TK P TK P ouT QTY FAILURE
<100 psia psia P psia | %
> 350 psia
e XDCR
BFS sgo?kro :fgg 100 | SHIFTOR > A—gg’F';'ZD
SMZ APU FAILURE @
1(2,3) HYDRAZINE APU/HYD 5
i decr decr decr | ORN2 ’ SSR-5
: LEAKING teps 1 to 4
APU 1(2,3) FUEL — steps 2 1o
TY < 20%
Q o(L) 0 o |out
HYDRAZINE
80 { 0 ~0 | LEAKED
Nominal Config: ouT
(R2) XDCR
APU OPER o | 3901 o | sHiETorR~|— APUHYD
1(2,3) - OFF > 150 FAILURE SSR-4
APU FU TK VLV —
1(2,3)-CL
06/01/06 1-6 MAL/ALL/GEN I



APU/HYD

SM
ALERT

S88 APU
TANK T 1(2,3)

If APU FUEL T:
TK SURF 1(2,3)
<45 degF or
TKHTR 1(2,3)
<45 degF

> 140 degF

S88 APU
FULN 1(2,3)

If APU FUEL T:
TESTLN 1 1(2,3)

<45 degF

> 110 degF or
TESTLN 2 1(2,3)

<45 degF

> 150 degF or
FEED LN 1(2,3)

<45 degF

> 120 degF or
PUMP IN 1(2,3)

<45 degF

> 125 degF or
PUMP DRN LN 1

1(2,3)

<43 degF

> 95 degF or
PUMP DRN LN 2

<43 degF 1(3)

<48 degF 2

> 140 degF 1(3)

> 195 degF 2

TESTLN 1(2) N,

FEED LN ™, PUMP IN T,
PUMP DRN LN 1(2) T,
PUMP OUT ™, PUMP BYP LN T,
GG SPLY LN T; H20 LN INJ T}

1 | Deactivate all

"[APU fuel htrs

(A12)
APU HTR TK/FU
LN/H20 SYS
 1A.2A,3A — OFF
« 1B,2B,3B — OFF
APU HTR GAS
GEN/FU PUMP

e 12,3 - OFF

:

i| Reactivate
unaffected htrs per
previous config
(Refer to SM FDA
THERMAL LIMITS
TABLE)

S88 APU
FU PMP 1(2,3)

If APU FUEL T:
PUMP OUT 1(2,3)

< 50 degF

> 210 degF or
PUMP BYP LN

1(2,3)

< 60 degF

> 200 degF or
GG SPLY LN

1(2,3)

< 60 degF

> 200 degF

S88 APU
H20 T 1(2,3)

If:
H20 LN INJ
<40 degF 1(2,3)
> 110 degF 1(3)
> 190 degF 2

Nominal Config:

(A12)

APU HTR GAS
GEN/FU PUMP
1,2,3 (three) —

A AUTO(B AUTO)

APU HTR TK/FU
LN/H20 SYS

1A,2A3A
(three) —
AUTO(OFF)

1B,2B,3B
(three) — OFF
(AUTO)

(R2)

APU CNTLR PWR
1,2,3 (three) —
OFF

ORB PKT
C/L, APU
FUELT

SM 88
APU/ENVIRON
THERM

1.1b APUFUEL T: TK SURF |, TK HTR |,

Param(s) off-scale

NO |

4 | Param(s) high

5 | THERMOSTAT

high (H) or low (L)
(Refer to SM FDA
THERMAL LIMITS
TABLE) ?

YES
\i

| 6 | xpcR

FAILURE

M-

Param(s) low ({)

@

8 | TK SURF low

0)?

NO

lYES

APU/HYD
SSR-6

11

e Continue normal
ops

7|
e Switch to

alternate htr for
affected sys

\

FAILED ON OR
HTR SHORT

\

| CAUTION I

Do not reactivate
affected htr sys

B

limits ?

NO

y

12 | EXTREMELY
COLD
ENVIRONMENT

OR XDCR SHIFT

(Refer to SM FDA «VMCC for affected
THERMAL htr config
LIMITS TABLE)

Affected temp(s)  |VES | 10 | HTR/

returns within "TTHERMOSTAT

CKT FAILED OFF

Transducer
shift or failure
causes erroneous
fuel qty
computation.

Fuel tank
temperature
constant will be
substituted in
calculation

04/05/07
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APU/HYD

1.1b

(Cont)

SM FDA THERMAL LIMITS TABLE

XDCR | LOW
PARAM RANGE | LIMIT | HIGH LIMIT degF SWITCHES
degF degF
FUELT (A12) @
TK SURF 0-160 | 45 APU'HTR TK/FU
TK HTR 0-160 | 45 | 140 LN/H20/SYS
TEST LN 1 0250 | 45 | 110 1B(2B,3B)
LN 2 0250 | 45 | 150 AUTO(OFF)
FEED LN 0250 | 45 | 120 1A(2A3A) -
PUMP IN 0250 | 45 | 125 OFF(AUTO)
DRNLN1| 0250 | 43 | 95
IN2| o0-250 | 43 | 140
H20 LN INJ 75300 | 40 | 110 (5)
FUEL T (A12) @
PUMP OUT 0250 | 50 | 210 APU'HTR GAS GEN/
BYP LN 0-400 | 60 | 200 FU PUMP 1(2,3)
GG SPLY LN 0-450 | 60 | 200 B AUTO(A AUTO)

If subsequent
failure occurs in
remaining htr ckt,
consult MCC

@ SYS 2 upper
limit is 195 degF;
lower limit is 48 degF

gt) Because of
xdcr location, FU
PUMP DRN LN T1
and T2 may not be
equal. Generally, T2
will be higher than
T1, which is more
evident on SYS 2

@ SYS 2 upper
limit is 190 degF

04/05/07
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If:

APU 1(2,3) FUEL
TKVLVAB) T
<45 degF
> 140 degF

Nominal Config:
(A12)
APU HTR TK/FU
LN/H20 SYS
1A(2A,3A) —
AUTO(OFF)
1B(2B,3B) — OFF
(AUTO)
(R2)
APU OPER
1(2,3) - OFF
APU FU TK VLV
1(2,3)-CL
cb APU FU TK VLV
ENA 1A(2A,3A) —
cl
ENA 1B(2B,3B) —
cl

APU/HYD 1.1c
SM
ALERT
S86 FU TK e
VLV 1(2.3) BFS SM SYS
s SUMM 2
BF SM 86 APU/HYD
5\')"L2VFAUPBK «JAPU FUEL TK
VLV A(B) T:

APUFUEL TKVLVT T

©)

TK VLV FAILED

OPEN

2 | xocr
0 (L) 250 (H) " | FAILURE
3 |Select
J alternate htr
(A12)
APU HTR TK/FU
M LN/H20 SYS -
e 1A,2A3A
OFF(AUTO)
* 1B,2B,3B
AUTO(OFF) @
Temp returns NO | 4 | XDCR SHIFT
within limits ? "I OR EXTREMELY
YES COLD THERMAL
Yy A/ ENVIRONMENT

5 | Select 6 | HTR/
alternate htr THERMOSTAT
(A12) FAILURE
APU HTR TK/FU
LN/H20 SYS -

e 1A,2A3A

OFF(AUTO)
e 1B,2B,3B

AUTO(OFF)
Temp returns NO | 7 | Open aff cb
within limits ? >

(R2)
"YES e cb APU FU TK
VLV ENA 1(2,3)

8 [HTR/ A(B) —op @
THERMOSTAT Temp stops NO | 9 | xDCR SHIFT
FAILURE increasing ? " | OR EXTREMELY

YES HOT THERMAL
ENVIRONMENT
y @
10 | APU FUEL

(D mcc has
access to alternate
Xdcrs

Normal
operation of APU
available through
other fuel tk viv

06/01/06
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HYD

1.2

APU/HYD

SM
ALERT

1.2a

RSVRP|,ACCUMP !

ORB PKT C/L, HYD ACCUM (RSVR) PR LOW

00

S86 RSVR/ACC
P 1(2,3)

il

(1) Accum P is
maintained
automatically when
Circ Pump sw is in
GPC. At ACCUM
P < 1960 psia or
RSVR P < 32 psia,

> R2) Circ Pump is
commanded ON. If
" 'VEJBIF?'@CB) B after 2 min ACCUM P
HYD 1(2,3) ON ’ > 1960 psia or
ACCUM 32 <P RSVR P > 32 psia,
. Circ Pump is
) 191?13/5;? Y commanded OFF
HYD 1(2,3) RSVR i' @ ACCUM P
2 <P <28 psia SM 86.APU/HYD MGMT software is
BE * Confirm HYD designed to turn on
S CIRC PUMP P Circ Pump before
SM2 HYD HYDB/UP>100 |YES pressure decay
ACCUM psia ? causes FDA alarm to
P 1(2,3) NO ring, if Circ Pump sw
v isin GPC
If 3 I Select
HYD 1(2,3)
ACCUM 32 < P alternate pwr
<1930 psia (A12)
and/or « HYD CIRC
HYD 1(2,3) RSVR PUMP
2 <P <28 psia 1(2,3) - MNB
(MNC,MNA)
Nominal Config: e Wait 30 sec
(R2)
CIRC PUMP P YES
HYD MN PUMP (HYD B/U P) > 100
PRESS (three) — o
NORM (LO) psia ¢
HYD CIRC PUMP NO
(three) — GPC y
(ON,OFF) 4 |
(R4) R2)
HYD BRAKE ISOL
VLV 1,2,3 - GPC . QE,\HA\FQ g'?c
(tb-CL) g (23)-
LG EXTEND ISOL )
VLV — GPC o Wait 90 sec v
(tb-CL) CRCPUMPP  |ves[ s |
(A12) (HYD B/UP)>100 [—>
HYD CIRC PUMP psia ? SM 86 APU/HYD
PWR 1 — MNA NO «VHYD RSVR QTY
2 - MNB 1(2,3) reading
- MN A
3-MNC HYDRSVRQTY  ['ES 1207 ]
6 | HYD 1(2,3) 1(2,3) decreasing ?
CIRC PUMP NO
FAILURE \
7 | Leave Pump
\ ON
8 I Turn off aff
Circ Pump
(R2)
e HYD CIRC
PUMP
1(2,3) — OFF
04/13/06 1-10
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APU/HYD 1.2b HYDRSVRQTY T!
SM
ALERT 1
SM 86 APU/HYD
S86 HYD RSVR «VHYD RSVR QTY
Q12.3) 12,3) ©)
ors T or H 2 |(cRT)
— «VHYD RSVR QTY
SM21I—(|;(|§)QTY Vorl on other systems
’ Anoth_er system NO | 3 |QTY XDCR
i quantity low ? "I FAILURE
HYD RSVR YES
QTY 1(2,3)
<40% or
> 95% Y
4 |(cRT) No | 5 | (CRT) NO | 6 | XDCR SHIFT

Nominal Config: HYD RSVR QTY HYD RSVR QTY OR THERMAL

(L4:0) 1(2,3)=0(orL)? 1(2,3) decreasing ? CONTRACTION

cb AC1 ®B HYD YES YES '\EA)?F?EEC-.II-.:'QN
QTY 1—cl 1,23

cb AC2 ®B HYD
QTY 2 - ¢l l A @

cb AC3 ®B HYD
QTY3—dl | 7 | (crm)

«VHYD RSVR QTY

APU OFF Config: on other systems @

(R2) Another s iti

ystem NO | 8 | Vv position.

H;(gEl\él; F;rL]JMP quantity abnormally "| Do not reconfig

(three) — high or increasing ?
NORM (R4)

HYD CIRC PUMP YES «VHYD BK ISOL
(three) — GPC (ON) VLV 1(2,3) - GPC

BLR CNTLR/HTR Y (tb-CL)

(three) — A(B) vy ® 9 [Low aTy «VHYD MPS/TVC

B(L)F;FPWR (three) — P . SYSTEM LEAKING ISOL SYS

arn on atteire INTO HIGH QTY 1(2,3) - GPC

BRN2SPLY pump SYSTEM(S) (tb-CL)
(three) — R2) If system 1 aff:

(R4) e HYD CIRC PUMP '\/'\‘/CL;VEE%?D(':SO

HYD BK ISOL VLV 1(2,3) - ON (tb-CL)

(three) - GPC (CRT) LG EXTD, BK, and
(tb-CL) HYDBUP 123) |ves[11]ary xocr MPS/TVC ISOL

LG EXTD ISOVLV —| > 100 psia ? OR cb FAILURE ?
GPC (tb-CL) VLVS closed *

HYD MPS/TVC ISOL NO NO YES
SYS (three) — GPC Y y \i v
(tb-CL) 12 | HYD FLUID 13 | (R2) 17 18

DEPLETED e Return circ pump
to original
Y configuration
14 | Turn off aff circ l @
pump
w2 15 | VAff Hyd Qty cb 16 | Turn off circ
« HYD CIRC PUMP iﬁnccicrepon status to purrt1p in low quantity
1(2,3) — OFF system
(L4:0) (R2)
«\cb AC1(2,3) B e HYD CIRC PUMP
HYD QTY 1(2,3) 1(2,3) - OFF

Normal
operating gty approx
60%, but compare
qty with previous
reading

@ Circ pumps or
APUs must be
operating in order to
operate LG EXTD,
BK, and MPS/TVC
ISOL VLVS if reqd

@ If BFS SYS
SURM 2, use HYD
PRESS 1(2,3)

@ May be possible
to pump fluid from
high to low system by
pressurizing high gty
system relative to low
qty system

04/13/07
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APU/HYD

17 [ Turn on circ
pump and close
hydraulic isolation
valve(s) on aff
system

(R2)

e HYD CIRC PUMP
1(2,3) - ON

e Wait 10 sec

(R4)

e HYD BK ISOL
VLV 1(2,3) - CL

e Hold 5 sec,
Vtb — CL

e LG EXTD ISO
VLV -CL

¢ Hold 5 sec,
\tb — CL

e HYD MPS/TVC
ISOL SYS
1(2,3)- CL

e Hold 5 sec,
Vtb — CL

1.2b (Cont)

i

(CRT)
(Aff) HYD RSVR
QTY decreasing ?

18 | NON-

NO

ISOLATABLE HYD
SYSTEM LEAK

100)

19 | ISOLATABLE
HYD SYSTEM
LEAK,
DOWNSTREAM
OF ISOLATION
VALVE

y

y

| CAUTION I

Possible leak
downstream of
elevon or RSB
switching valve that
eventually will affect
all HYD systems

20 | (R2)

e Return circ pump

v
21 ITurn off aff circ

@ Hyd system
may be lost for entry
depending on the
size of leak. Sys
should remain OFF
unless another
system lost

Valve must be
closed manually after
automatic opening
during entry

If leak isolated
by aff MPS/TVC
ISOL vlv, do not
open aff viv for
SSME HYD
REPRESS during
entry

to original
configuration pump
(R2)
e HYD CIRC PUMP
1(2,3) — OFF
\mMccC
02/22/07 1-12
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APU/HYD

SM
ALERT

S87 CIRC PMP
P 1(2,3)

1.3a HYDCIRC PUMP P!

ORB PKT C/L, HYD CIRC

PUMP PRESS LOW

| caution I

If:
(R2)
HYD CIRC PUMP
1(2,3) - GPC
and
SM S/W issued ON
command
and
HYD 1(2,3) CIRC
PUMP P < 100
psia
or
HYD CIRC PUMP
1(2,3) - ON
and
HYD 1(2,3) CIRC
PUMP P < 100
psia

Nominal Config:
(R2)

\

1

Inoperative Circ
Pump may be
damaged and may
generate excessive
Hyd Temps if ON

for > 60 sec

(R2)

e (Aff) HYD CIRC
PUMP 1(2,3) —
ON

e Wait 30 sec

HYD B/U P > 100
psia ?

l YES
\ A
2 ITurn off Circ ﬂ
Pump SM 87 HYD
R2) THERMAL @
o (Aff) HYD CIRC HYD cIRCPMP P NO | 4 | HyD cire
PUMP 1(2,3) — > 100 psia ? PUMP 1(2,3)
OFF YES PRESS XDCR
FAILURE
\ A
5 I Select \ Y
alternate pwr 6 | MOMENTARY 7 |Resume

@ SM ALERT
occurs every time
affected Circ Pump
cycles ON. This can
be prevented by
changing FDA S/W
press threshold for
affected system via
table maintenance to
-1 psia. Referto
APU/HYD SSR-1

(A12) CIRC PUMP " [normal ops in
Hfg 3C|tF:]C PUMP « HYD CIRC CAVITATION, original config
P (g ’\;;Ee)— PUMP PWR INTERMITTENT R2)
1(2,3) - MNB PWR FAILURE,
(A12) \C OR SLOW START * (Aff) HYD CIRC
HYD CIRC PUMP (MNC,MNA) PUMP 1(2,3) —
PWR 1 — MNA (R2) GPC(ON)
2-MNB e (Aff) HYD CIRC
3-MNC PUMP 1(2,3) —
ON
e Wait 30 sec
HYD CIRCPMP P [ves| g | HYD 1(2,3)
(HYD B/UP)>100 [T T CIRC PUMP PRI
psia ? PWR FAILURE
NO
A
B
e Resume normal
ops with
alternate pwr
selected
(R2) | 10| select
o (Aff) HYD CIRC " |alternate power on
PUMP 1(2,3) - remaining circ
GPC(ON) puMps
i (A12)
| e HYD CIRC
11 | HYD 1(2,3) o 12 PUMP PWR
CIRC PUMP (R2) 1,2,3 - MNB,
FAILURE « (Aff) HYD CIRC MNC, MNA
PUMP 1(2,3) —
OFF
06/01/06 1-14 MAL/ALL/GEN I
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APU/HYD
SSR

APU/HYD SSR-1
CIRC PUMP PRESS XDCR FAILURE WORKAROUND

To inhibit FDA alarm for affected Circ Pump

1. For Hyd Circ Pump 1 Press Xdcr failure:
[ SM 60 SM TABLE MAINT |
ITEM1+0580137EXEC

If Xdcr failed I’ (low), or DSC LOSS (L), or Ol MDM failed (M), ITEM 2 -1 EXEC
If Xder failed ‘1 (high), ITEM 5 +8 0 1 EXEC

2. For Hyd Circ Pump 2 Press Xdcr failure:
[ SM 60 SM TABLE MAINT |
ITEM1+0580237EXEC

If Xder failed 4’ (low), or DSC LOSS (L), or Ol MDM failed (M), ITEM 2 -1 EXEC
If Xdcr failed ‘1" (high), ITEM 5 +8 0 1 EXEC

3. For Hyd Circ Pump 3 Press Xdcr failure:
[SM 60 SM TABLE MAINT |
ITEM1+0580337EXEC

If Xdcr failed 4’ (low), or DSC LOSS (L), or Ol MDM failed (M), ITEM 2 -1 EXEC
If Xdcr failed ‘1" (high), ITEM 5 +8 0 1 EXEC

APU/HYD SSR-2
SIMULTANEOUS CIRC PUMP ON/GPC OPS

To allow normal GPC ops of other two Circ Pumps after failure of X Circ Pump Press Xdcr or manual ON ops of X Circ Pump

1. For Circ Pump 1, Press Xdcr failure or manual ON ops:
[SM 60 SM TABLE MAINT |
ITEM16 +0921742EXEC

ITEM 17 +8 0 0 EXEC

2. For Circ Pump 2, Press Xdcr failure or manual ON ops:
[ SM 60 SM TABLE MAINT |
ITEM16 +092184 2 EXEC

ITEM 17 +8 0 0 EXEC

3. For Circ Pump 3, Press Xdcr failure or manual ON ops:
[ SM 60 SM TABLE MAINT |
ITEM16+0921942EXEC

ITEM 17 +8 0 0 EXEC

06/16/06 1-16
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APU/HYD SSR-3
CIRC PUMP XDCR FAILURE WORKAROUND

To allow normal GPC ops of Circ Pumps for the following failures: accumulator press/temp xdcr, reservoir press/temp xdcr,

MDM, or DSC. Procedure changes corresponding upper and lower S/W limits to off-scale low, effectively removing xdcr from
Circ Pump control

The accumulator pressure sensors have only lower limit of 1960 psia as shown in tables. Low limit for accumulator pressure
should be changed to -110. Low limit for reservoir pressure should be changed to -2. Only one item entry is reqd for
accumulator or reservoir pressure sensor failure

[ smM 60 SM TABLE MAINT |

ITEM 16 +__ (A) __ EXEC
ITEM 17 -8 0 EXEC
ITEM 16 +__ (B) __ EXEC
ITEM 17 -8 0 EXEC

(A) Choose the appropriate lower limit parameter ID number from table
(B) Choose the appropriate upper limit parameter ID number from table

06/16/06 1-17 MAL/ALL/GEN |



APU/HYD SSR-3 (Cont)

HYDRAULIC SYSTEM 1 PARAMS

Pump .SW Control Con'stan.ts. _ FDA _ MDM DSC
Param Name Low limit High limit Low limit High limit
ID Number | Value |ID Number| Value degF degF
LINE TEMPS
ELEVON LOB1 0921728 | -30 degF| 0921729 (-10 degF -40 250 OF4 oM1
ROB1 0921722 |-30 degF| 0921723 |-10 degF -40 250 OA2 om2
RD/SB  PDU1 0921738 |[-35degF| 0921739 (-10 degF -40 250 OA1l OA1l
FUS1 0921736 |-30 degF| 0921737 |-10 degF -40 250 OA2 OA2
BDYFLP FUS1 0921718 |-30 degF| 0921719 |-10 degF -40 250 OAl OAl
HYD
ACCUM P1 | 0921740 | 1960 psi| NONE 1930 psi OAl OoM3
RSVR P1 0920142 32 psi| NONE 28 psi OAl OAl
HYDRAULIC SYSTEM 2 PARAMS
Pump .SW Control Con.stan.ts. _ FDA _ MDM DSC
Param Name Low limit High limit Low limit High limit
ID Number | Value |ID Number| Value degF degF
LINE TEMPS
ELEVON LIB2 0921822 |-30 degF| 0921823 |-10 degF -40 250 OF4 om2
ROB2 0921816 |-30 degF| 0921817 (-10 degF -40 250 OF4 OoM1
RD/SB  PDU2 0921832 | -35degF| 0921833 |-10 degF -40 250 OAl OAl
FUS2 0921830 |-30 degF| 0921831 |-10 degF -40 250 OA2 OA2
BDYFLP PDU2 0921814 (-35degF| 0921815 (-10 degF -40 250 OA1l OA1l
HYD
ACCUM P2 | 0921834 | 1960 psi| NONE 1930 psi OA2 om2
RSVR P2 0920143 32 psi| NONE 28 psi OA2 OA2
HYDRAULIC SYSTEM 3 PARAMS
Param Name Pur’qp .SW Control Con'stan'ts. _ FDA _ MDM DSC
Low limit High limit Low limit High limit
Param Name
ID Number | Value |ID Number| Value degF degF
LINE TEMPS
ELEVON LOB3 0921920 |-30degF| 0921921 (-10 degF -40 250 OA2 OoM2
RIB3 0921918 |-30 degF| 0921919 |-10 degF -40 250 OF4 om2
RD/SB  PDU3 0921930 |-35degF| 0921931 |-10 degF -40 250 OAl OAl
BDYFLP PDU3 0921914 (-35degF| 0921915 (-10 degF -40 250 OA3 OA3
HYD
ACCUM P3 | 0921932 | 1960 psi| NONE 1930 psi OA3 om2
RSVR P3 0920144 32 psi| NONE 28 psi OA3 OA3
08/15/06 1-18 MAL/ALL/GEN |




APU/HYD SSR-4

APU FUEL TK P XDCR FAILURE WORKAROUND

Selection of alternate xdcr for APU fuel comp

1. For APU 1 FUEL QTY:

[SM 60 SM TABLE MAINT |
ITEM16+0922150EXEC

ITEM 17 +0 EXEC
ITEM16+0922152EXEC

ITEM 17 +1 EXEC

2. For APU 2 FUEL QTY:

[SM 60 SM TABLE MAINT |
ITEM16+092225 0 EXEC

ITEM 17 +0 EXEC
ITEM16+0922252EXEC

ITEM 17 +1 EXEC

3. For APU 3 FUEL QTY:

06/19/06

[SM 60 SM TABLE MAINT |
ITEM 16 +092235 0 EXEC

ITEM 17 +0 EXEC
ITEM16+0922352EXEC

ITEM 17 +1 EXEC

1-19
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APU/HYD SSR-5
APU FUEL LEAK (NONISOLATABLE)

R2

O14F,
O15:F,
O16:F

O17:A

c3

06

C3(A6U)

O14:F,
O15:F

R4

R2

R2

00:00

HYD/APU
R2

R4

06/19/06

Before proceeding, Y\MCC
1. STEAM VENT HTR ACTIVATE
BLR PWR X — ON
VCNTLR/HTR (three) — B(A)

2. GNC CONFIG
ASA (four) — ON

ATVC (four) — ON
\FCS CH (four) — AUTO
VMDM All FF and FA — ON
GNC I/O RESET
\VDAP: A/AUTO/VERN

3. DPS CONFIG
YMMU 1,2 - ON

Perform G2 TO G8 TRANSITION (ORB OPS, DPS)
Use the “If FCS Checkout” steps (TFL change required)
[1: GNC, FCS/IDED DIS C/O |

4. APU PRESTART
[2: smM86 APU/HYD |

VHYD BK ISOL VLV X th —-CL
JLG EXTD ISO VLV th -CL
BLR N2 SPLY X —-ON
HYD CIRC PUMP X - OFF
Jcb APU FU TK VLV ENA (six) —cl
VAPU FU TK VLV (three) -CL
VAUTO SHTDN (three)  —ENA
VSPEED SEL (three) —NORM
VOPER (three) - OFF
HYD MN PUMP PRESS X  -LO
APU CNTLR PWR X —-ON

Inform MCC: READY FOR APU START
Wait for MCC GO

5. APU START
APU FU TK VLV X — OP
VAPU/HYD RDY X th — gray

* |ftb — bp, \MCC *

Start Event Timer

APU OPER X — START/RUN
VHYD PRESS X ind — LO green
VAPU/HYD RDY X th — bp

* |f APU did not start normally:
APU OPER X - OFF
FUTK VLV X - CL
VShutdn (HYD PRESS < 200)
Report APU F7 Its
APU CNTLR PWR X — OFF
yMmcc

* % ok X Ok F
o I

HYD MN PUMP PRESS X — NORM
VHYD PRESS X ind — Hl green

6. MPS/TVC ISOL VLV CONFIG
HYD MPS/TVC ISOL VLV SYS X — OP (hold 5 sec, tb—OP)

1-20

MAL/ALL/GEN I



APU/HYD SSR-5 (Cont)

CRT1

C3

CRT1
CRT1
C3
CRT1
C3

CRT1

R2

R4
R2

014:F,
O15:F,
O16:F

O17:A

06/19/06

7.

8.

10.

11.

12.

AEROSURFACE DRIVE
SURF DR START - ITEM 10 EXEC (*)

NOTE
Pos ‘4’ may be indicated until HYD SYS is warm

* |f FCS CH failure () port status, reset aff FCS CH: *
* FCS CH - ORIDE *
* - AUTO *

SECONDARY ACTUATOR CHECK
On MCC GO:
After > 30 sec of aerosurface drive:
SURF DR STOP — ITEM 11 EXEC (*)
JSurfaces not moving

NOTE

If port does not bypass during check, bypass aff port after APU shutdn:

SEC ACT BYPASS - ITEM 21 +X X EXEC
If aff port still does not bypass:
SEC ACT RESET - ITEM 22 +X X EXEC
(See DPS DICT, GNC, OPS G8 FOR ITEM ENTRY values)

. VPOS STIM ENA, ITEM 20 — *)
. VFCS CH 1,2,3,4 - AUTO
SEC ACT CK, CH 1 - ITEM 15 EXEC (*)
. VAll CH 1 ports bypass ‘J’

STOP — ITEM 19 EXEC (¥)

FCS CH 1 - ORIDE
VAII CH 1 ports reset (no 1)

FCSCH 1-AUTO

f. Repeat steps c thru e for CH 2, 3, 4
g. NEG STIM — ITEM 20 EXEC (no *)
h. Repeat steps b thru f

aopoTo

o

SURF DR START - ITEM 10 EXEC (*)

APU FUEL DEPLETION AND AERO DRIVE TERMINATION
After APU shuts down due to fuel depletion:
SURF DR STOP — ITEM 11 EXEC (*)

NOTE
‘AERO DRIVE’ Fault Msg may occur after APU shutdown.
* |f continuous ‘AERO DRIVE’ Fault Msg: *
*  |TEM 15 EXEC (¥) *
APU SHUTDOWN
BLR PWR X — OFF
APU OPER X - OFF
FUTKVLVX -CL
VShutdn (HYD PRESS < 200)
APU CNTLR PWR X — OFF
BLR N2 SPLY X - OFF
HYD RECONFIG
HYD CIRC PUMP X —ON
Wait 10 sec
HYD MPS/TVC ISOL VLV SYS X — CL (hold 5 sec, tb—CL)
CIRC PUMP X -GPC

GNC/DPS RECONFIG
Perform G8 TO G2 TRANSITION (ORB OPS, DPS)
ASA (four) — OFF

ATVC (four) — OFF
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APU/HYD SSR-6

APU FU TK SURF T XDCR FAILURE WORKAROUND

Inputting a temperature constant for the APU Fuel Comp

1. For APU 1 QTY:

[ sM 88 APU/ENVIRON THERM |
Note: APU FUEL T 1 TK HTR

[ SM 60 SM TABLE MAINT |
ITEM16 +0922 16 0 EXEC

ITEM 17 +0 EXEC
ITEM16+0922140EXEC

ITEM 17 +APU FUEL T 1 TK HTR (from SPEC 88) EXEC

2. For APU 2 QTY:

['Sm 88 APU/ENVIRON THERM |
Note: APU FUEL T2 TK HTR

[ SM 60 SM TABLE MAINT |
ITEM16 +09222 6 0 EXEC

ITEM 17 +0 EXEC
ITEM16+0922240EXEC

ITEM 17 +APU FUEL T 2 TK HTR (from SPEC 88) EXEC

3. ForAPU3 QTY:

06/19/06

[ SM 88 APU/ENVIRON THERM |
Note: APU FUEL T 3 TK HTR

[ smM 60 SM TABLE MAINT |
ITEM 16 +0 92236 0 EXEC

ITEM 17 +0 EXEC
ITEM16+0922340EXEC

ITEM 17 +APU FUEL T 3 TK HTR (from SPEC 88) EXEC
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COMM

2.1 AUDIO
2.1a NO AUDIO (MULTIPLE PNL OR OTHER SUBSYSTEM) ....coovvreverreereen. 2-4
2.2 GCIL/KU COMM
2.2a 'S76 GCIL FAIL’ — GCIL CONFIG: PNL,
‘S76 KU-GMBL A TEMP’ — KU GMBL TEMP A T,
‘S76 KU-GMBL B TEMP’ — KU GMBL TEMP B ™,
‘S76 KU-GYRO TEMP’ - KU GYRO TEMP 7,
‘S76 KU-XMTR TEMP' = KU PATEMP T ..o, 2-6
2.3 S-BD/UHF
COMM S-BD PM SCHEMATIC ...ttt eeeeeeeees e eeeeee s eseee s eneeeee e 2-8
UPLINK/DOWNLINK COMMUNICATIONS TABLE ......veveeveeeeeeereeeseseeeeeeresrnnes 2-10
238 NO S-BD COMM: TDRS ...oovrveireereereereseeeeeeeeeseseessesseseseeseeeeessessessesssons 2-11
2,30 ANTENNA oottt e et e e tee s e s eee et e s ee s eseeseee s eee e e eseer s 2-15
2.3¢  NO UHF VOICE (MULTI PNLS) ...voveeveereeeeeeeeeeeseeeeeeeeeseeseeseeseseseeesseessses 2-16
2.4 S62 BCE BYP
PL COMM MALFUNCTION POINTS SCHEMATIC ....cveiveeeeeeeeeeeeeeeeeeeeeeresrnees 2-18
248 'SB2 BCE BYP OFA ...ooioeieeeeeeeeeeeeeeeeeeeeeeseeseeses e eeeeseeseeseseee e eeeess e sses 2-19
2.4b OF B’ oottt eee et r s es et e e 2-21
2.4¢ OA ettt ettt 2-23
2.4d P ottt ettt 2-25
2.4e PDI oottt er e 2-27
2.4f PSP L(2) wveeeeeeeeeeeeeeeeeeereeeee e ee ettt 2-28
240 'S62 PDIDECOM FAIL cooooooeeeeeeeeeoeeeeeeeeeeeeseee s eeese s eees e 2-30
2.5 PSP BIT
2.5a PSP BIT AND/OR FRAME SYNC LOCK FAIL ...viviveeeeresreeeeereeseeeresnens 2-32
2.6 Ol DSC
2.6 OIDSC LOSS ..oeeeeeeeeeeeeeeeeeeeeeeeeee et e tee s s ees st ete et s s s es e 2-34
COMM SSR
COMM SSR-1 LOSS OF ALL VOICE COMM ...ovueeeeeeeeeeeeeeeeeeeeeeseeeeeeeeseeeeesnens 2-36
EXPLANATORY NOTES FOR Ol MDM/DSC LOSS SSRS .....eveeveveeeeeeeeeeeeereernee, 2-38
COMM SSR-10 Ol MDM LOST: OFL coovoveiveereeeeeeeeeeeeeeeeeeeeeseeseeseeeeeeeeeseeresnes 2-39
SSR-11 OF2 oot 2-40
SSR-12 OF 3 oot 2-41
SSR-13 OF 4 oot 2-43
SSR-14 OAL oot 2-44
SSR-15 OAZ oot 2-45
SSR-16 (o)X T oY 2-46
SSR-17 OIDSC LOST: OFL coreeieeeeeeeeereeeeeeeeeseesseeeeeseeseseseeeeeeeeseen 2-47
SSR-18 OF2 oo 2-48
SSR-19 OF 3 et e et r e 2-49
SSR-20 0] = RO 2-50
SSR-21 OL Lo ee et e et 2-51
SSR-22 OL2. et et 2-52
SSR-23 ORI oot e e 2-53
SSR-24 OR2 oot 2-54
SSR-25 OMIL oot 2-55
SSR-26 OM2Z.eoeeeeeeeeeee et 2-56
SSR-27 OAL v 2-57
SSR-28 OAZ oot 2-58
SSR-29 OA3 oottt 2-59
SSR-30 OMB oot r e 2-60
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COMM

N

The following Fault Msgs have no corresponding MAL procedures in this book:
TFL FAIL
S76 COMM CAMR OVERTEMP
PA2(1) OVERTEMP
PA2(1) OUTPUT LO
NSP 2(1) BITE
COMSEC 2(1) BITE
BCE BYP KU

2-2
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AUDIO

COMM

Loss of Audio
Affecting More
Than One Audio
Pnl or
One or More of
the Following:

1) UHF
Transceiver

2) NSP Audio

3) Payload Bay
Outlets

4) Audio Between
Orbiter and
Spacelab

5) Audio Between
Orbiter and
Vehicle at
Orbiter
Docking
System

2.1a

NO AUDIO

(MULTIPLE PNL OR OTHER SUBSYSTEM)

©)

1

Nominal Config:

(R14:A)

cb MNA AUD MS

cb MNB AUD
MIDDECK SPKR —
cl

cb MNC AUD AUD
CTR 2 —cl

cb MNC AUD
PS/AIRLK - cl

(R14:F)

cb ESS 1BC
AUD L —cl

cb ESS 2CA
AUDR —cl

cb ESS 2CA AUD
AUD CTR 1 —cl

(C3)

AUDCTR -1

(R10)

MS AUD PWR -
AUD/TONE

(09)

R AUD PWR -
AUD/TONE

(R14:A)

cb MNA AUD
MS/OS —cl

cbh MNB AUD
MIDDECK
SPKR/CCU —cl

(09,R10)

«VR AUD PWR,
MS AUD PWR
Sw positions:

Both powered

One powered

2 |

Neither powered

(09,R10)
e Turn other pwr sw
to AUD

SWITCH FAILURE

Audio OK ? ES] 3 |DATA
Y WORD FROM
4 | NO ORIGINALLY
PWRD PNL
(R10) FAILED
e MS AUD PWR —
AUD
(09) |_1
e RAUD PWR -
AUD \ \J
Audio OK ? NO= 5
YES (€3)
e AUD CTR - 2(1)
y Audio OK ? ES] 6 | FAILURE OF
7 INormaI sys PRI(SEC) ACCU
ops NO CIRCUITS FOR
y AFF SYSTEMS/
8 LOOPS
(R10)
e MS AUD PWR —
OFF
(09)
e R AUD PWR -
OFF
B O)
B
(C3)
e Cycle AUD CTR
S ®
Audio OK ? VES| 10
NO e Inform MCC of
audio config
\i
11 | DOUBLE |12 |
DATA WORD (R10)
FAILURE OR e MS AUD PWR —
ACCU PWR AUD

(09)
* RAUD PWR -
AUD

13
e Goto LOSS OF

ALL VOICE
COMM, step 2,

COMM SSR-1

@ MS or R AUDIO
pnl must be pwrd
(AUD or AUD TONE)
to enable audio
control signals to the
ACCU

@ Cycle (C3) AUD
CTR sw several
times to establish
random audio loop
config, VCOMM with
MCC after each cycle

@ Further cycling
could cause loss of
comm

08/14/06
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GCIL/KU
COMM

N
N

COMM 2.2a GCIL CONFIG: PNL,
KU GMBL TEMP A T,
KU GMBL TEMP B T,
KU GYRO TEMP T,
o KU PA TEMP T
ALERT
S76 GCIL FAIL 1
SM 76
COMMUNICATIONS
S76 KU-GMBL Which param is out of
A TEMP T?® | tolerance:
2
KU PATEMP T > |
S76 KU-GMBL 7 i1 A0S
- | GCIL CONFIG: PNL
B TEMP ® ~WMce
KU-BAND GMBL TEMP If LOS:
AT, BT, or GYRO (A1U)
TEMP STRY
e KU CNTL -
576 KU-XMTR y y @ PNL,CMD
TEMP [T |3 | 4 | MOMENTARY
If AOS: OR CONTINUOUS
GCIL CONFIG: «YMCC LOSS OF PWR TO
PNL - GCIL, WHICH
KU-BAND If LO% CAUSED COMM
GMBL A > 150 (R14:C) SYS CONFIG TO
KU-BAND * cb MNB KU ANT REVERT TO THAT
GMBL B > 166 HTR -op INDICATED BY sw
GYRO temp > 155 ON PNL Al

KU PA temp > 171

B
«\VMCC for GCIL
status

Upon pwr loss,
GCIL will revert to
High Frequency for
S-Band PM. There
is no switch on panel
ALL for frequency;
therefore, no action
should be taken.
MCC will reconfig
network to match
orbiter frequency
if previously
configured for
Low Frequency.
Reconfiguration
could take up to
10 min

06/08/06
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S-BD/UHF

N
w

SB-SYS 1 PWR: CNTLBC1 AND MNBFLC2

PANEL
COMM GeoIL
S-BAND PM GPC » PF10R2 >
3A
Fonos 7
1 KU-BD SYS
S-BD FM/PM SYS
1 P/L COMM SYS
ccTV
TCOMMANDS @
KU-BD < > N
SIG PROC RCV < ¢
B
3 HDR/LDR |
AG1 _ — :)
A/G2 (HDR) -~ XMIT > ¢
> HDR/LDR | _p|
HDR
LoR > NSP1
(S76) ) O
ALL ¢
s ROV [xmiT
CCUs 5
y COMSECT
4 CNTL AB1 OR CNTL AB3 @
VOICE -
P | GPC > P
c
ATUs - "C/' M1 pcmMMmU - (s62
(6) - ,—3A M M - (862)
CONFIG lij < ol > LZJ
(PLTIMS) < @
A 1 2
c
C CNTL AB1 OR CNTL AB3
5 COMSEC2
,T RCV | xMIT
\ v C
LDR _
HDR » rRov | @
HDRILDR | < )
A/G1 . - C
A/G2 (HDR) _
XMIT | P 0
HDRILDR | _y 2
KU-BD < »| NSP2
SIG PROC ,g (876) 3A
lCOMMANDS
AVBAY1 = FF3
,K PANEL
AVBAY2 = ¢CMDS *
GCIL
AVBAY3A = GPC »| PF10R2 >
3A
AVBAY3B = v

08/14/06
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SB-SYS 2 PWR: CNTLBC2 AND MNCFLC3

SIG STR (F9,A1)
A <
P
XPNDR 1 (S76)
HIGH FREQ
) . TX STDN LO & SGLS
¢ < STDN LO
RCVR &— RX STDN LO OR SGLS
: h RX SGLS SB-SYS PWR: CNTL BC1 AND
) g @ LOW FREQ o MNCFLC?2
- XMTR TX STDN LO & SGLS ANTENNA SW
@ g o RX STDN LO P (SM2011)
RX SGLS
3A

B A URF
URA
A B
HIGH

—1 XMIT FREQ N

S ULF
PWR AMP RCV h b - sS4 S1 AQ ULA
B l A A
STDN HI TN P
STDN HI
ORTDRS >< A>< B>< '>< OR TDRS
| S2 S1

U (U

\( 2 "8 i
S76 3A
(S76) I_ RCV tg\éva‘ g oA A LLF
L xmT | D . LA
PRE AMP (S76) [34] >< ><

________________ LRF
s2 s3 LRA
SIG STR (F9,A1)

d

O IONENOINO)

Y UPPER
/[ HEMI
XPNDR 2 (S76) S-BAND
HIGH FREQ M
- TX STDN LO & SGLS STDN LO LOWER
C RCVR o— RX STDN LO Y OR SGLS HEMI
)
¢ < '/‘ RX SGLS ‘\
_ Ne LOW FREQ o
S XMTR TX STDN LO & SGLS
‘ - -~ RXSTDNLO | @ ELEC | | ELEC
A

RX SGLS 7y
3A
3A

C3

08/14/06 2-9 MAL/ALL/GEN |



UPLINK/DOWNLINK COMMUNICATIONS TABLE

SITE ID S-Band UHF TV COMMENTS
BDA N/A Decommissioned
CAN N/A Decommissioned
CTS SGLS
DFR STDN . .

DGS SGLS

GDX N/A Decommissioned

GTS SGLS

HTS SGLS

JSC STDN ) ) Emergency Only

MAD N/A Decommissioned

MIL STDN . °

NHS SGLS

oTS SGLS

SAL VA . Salinas Ili’aene(ljl?r:‘gr WSSH
(Northrup) at Northrup

VTS SGLS

WLP STDN . . TV record/playback

All S-band sites can handle Hi/Lo Data rates, encryption/clear uplink or downlink.
Three-letter site designators may be inhibited on SM 2011 by MCC if site use
was not planned. Check World Map for sites that may be inhibited.
Decommissioned sites are included here because they may appear on SM 2011

even though they no longer have orbiter support equipment.

OTS(LION) no longer has UHF equipment.
SAL (Salinas Peak) can now support UHF comm for overhead passes or entry.

07/26/06
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COMM

2.3a

NO S-BD COMM: TDRS

From ORB PKT,

1 | Verify comm system

Assumes
Ku-Band deployed
activated and comm
mode

COMM LOST, > [config
step 12
SM 76
COMMUNICATIONS
«\Display
Nominal Config: S-BAND PM TDRS
Switches selected to ANT ELEC 1 ON
SYS 1 (pnl mode XPNDR 1 ON
backup) PREAMP 1 ON
e URAELT o
cb MNA AUD MS — STBY 1 STRY
cl NSP 1
cb MNB AUD BITE GOOD
MIDDECK UL DATASOURCE S
SPKR - ¢l DATA RATE XMIT HI
cb MNC AUD AUD RCV HI
CTR2-cl CODING XMIT ON
cb MNC AUD RCV ON
PS/AIRLK — cl GCIL CONFIG CMD
(R14:B) Displayed config matches |NO
cb MNA UHF —cl A1 Esxitches ?g
(R14:F) @
cb ESS 1BC Y
AUDL -l | 2 | Check for ku-Band
cb ESS 2CA coverage
AUDR —cl
cb ESS 2CA AUD (A1U)
CTR1—-dl *VSIGNAL STR sw - Ku \O
(R10) Meter > 1 ? 13
MS AUD PWR — —{13]
AUD/TONE YES
(09) i
RAAL\JUD?TFC))VIEIIE - i| Reconfigure to Ku
receive
(A1L)
o NSP UPLK DATA - Ku
«VNSP CODING XMIT —
ON
o NSP CODING RCV -
OFF
(C3)
«VS-BD PM CNTL — PNL
Two-way voice ? YES | 4 | POSSIBLE
" ANT ELEC SW,
NO S-BD FREQ OR
v DUAL S-BD
| 5 | buAL NSP OR FAILURE
UNEXPLAINED FAILURE
\ A
| 6 |
e Advise MCC of
panel A1L and
ACCU config
04/13/07 2-11 MAL/ALL/GEN 1,1



COMM 2.3a

A Command

System 1 TDRS
mode

(C3)

e S-BD PM
CNTL — CMD

e Issue RTCs:
System 1 TDRS
mode from MAL
CMD TABLE [23],

then continue

\

8 [ Verify comm system

config

[sm 76 COMMUNICATIONS

(Cont)

«\Display
S-BAND PM TDRS
ANT ELEC 1 ON
XPNDR 1 ON
PREAMP 1 ON
PWR AMPL 1
OPER 1 ON
STBY 1 STBY
NSP 1
BIT SYNC YES
FRM SYNC YES
BITE GOOD
COMSEC BITE 1 GOOD
UL DATA SOURCE S
DATA RATE XMIT HI
RCV HI
CODING XMIT ON
RCV ON
GCIL CONFIG CMD
Displayed config matches NO | 9 | POSSIBLE
commanded config ? ™ TOTAL GCIL
YES FAILURE OR
A DUAL S-BD
10 | POSSIBLE FAILURE
SW OR GCIL PNL
DRIVER FAILURE
(DO NOT USE
S-BD PM CNTL —
PNL)
v
11 | Two-way NO
voice ?
YES
\i
12
e Advise MCC of
panel A1L and
ACCU config
06/27/06 2-12 MAL/ALL/GEN I



COMM 2.3a (Cont)
@ Payloads may
2.3b 2| have conflict with alt
Y A @ freq
13 | Switch to alt freq @ Ground sites
are generally not
(C3) active during Orb
«VS-BD PM CNTL — CMD phase. Minimum 2 hr
tocallu
[SM 76 COMMUNICATIONS] P
« [TFREQ HI, issue FREQ LOW RTC (4) UHF sites may
from MAL CMD TABLE not be active.
¢ If FREQ LO, issue FREQ HI from Minimum 2 hr to call
MAL CMD TABLE up
[SM 76 COMMUNICATIONS] (®) MIL-miLA
«VS-BAND PM FREQ - HI(LO) MERRITT ISLAND,
« Wait up to 10 min for TDRS acquisition FL
Two-way voice ? YES | 14 | ANT ELEC WLP - WALLOPS
NO "I ANT SWITCH OR ISLAND,
i FREQ PROBLEM MARYLAND
WSSH - WHITE
15 | Maneuver to select another SANDS SPACE
antenna HARBOR, NEW
MEXICO
SM ANTENNA DER - DRYDEN
o MNVR for new S-BAND PM ANT FLIGI-|T RESEARCH
o If Upper ANT indicated, maneuver to CENTER PALM
adjacent Lower ANT DALE. CA
o If Lower ANT indicated, maneuver to ’
adjacent Upper ANT
Two-way voice ? vEs | 16] oriGINAL
NO " | ANTENNA FAILED
! ®
17 | Try Comm through Ground Site per
site coverage
(ATU)
o A/A-T/IR
(08)
«JUHF SPLX/EVA PWR AMP - ON
e UHF MODE sel — SPLX
(A1L)
e CODING (two) — OFF
e DATA RATE (two) — HI
e PM MODE - STDN LO or SGLS
(C3)
e S-BD PM CNTL — PNL y
Two-way voice ? ES; 18 | TDRS > 19
™ NETWORK OR o Advise MCC of
! DUAL HIGH panel A1L and
POWER FAILURE ACCU config
20 [ MULTIPLE
UNEXPLAINED
COMM FAILURES
' 0.0
21 | When [ 22 | UHF voice
Ku-Band available " [ may be uplink only
« Perform COMM \(/f/'tSeSSHM'é’F\éVLP'
SSR-1, starting . DFR) I
with step 3 for
OCA uplink via
Ku-Band
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COMM 2.3a (Cont)

MAL CMD TABLE

23 |SYSTEM 1 TDRS MODE

24 |FREQ HI

[SM 1 DPS UTILITY |

©O

Issue RTC (RESET PL1 or PL2)

¢ CMD-ITEM 14 EXEC

or 710A01FF EXEC (PL2)

Issue RTC (PWR AMP 1 OPR ON)

e CMD-ITEM 14 EXEC

Issue RTC (TDRS S-BD MODE)

e CMD-ITEM 14 EXEC

Issue RTC (ANT ELEC SW1 ON)

e CMD-ITEM 14 EXEC

Issue RTC (XPNDR 1 ON)

e CMD-ITEM 14 EXEC

Issue RTC (PREAMP 1 ON)

¢ CMD-ITEM 14 EXEC

Issue RTC (NSP 1 ON)

¢ CMD-ITEM 14 EXEC

Issue RTC (DNLINK — HDR)

e CMD-ITEM 14 EXEC

Issue RTC (UPLINK — HDR)

e CMD-ITEM 14 EXEC

or 790A0033 EXEC (PL2)

o Reissue RTC (RESET PL1 or PL2) above

or 790A00F 1 EXEC (PL2)

o Reissue RTC (RESET PL1 or PL2) above

or 790A001F EXEC (PL2)

o Reissue RTC (RESET PL1 or PL2) above

or 790A003E EXEC (PL2)

o Reissue RTC (RESET PL1 or PL2) above

or 790A0039 EXEC (PL2)

e Reissue RTC (RESET PL1 or PL2) above

or 790A0050 EXEC (PL2)

e Reissue RTC (RESET PL1 or PL2) above

or 790A0053 EXEC (PL2)

e Reissue RTC (RESET PL1 or PL2) above

or 790A007EXEC (PL2)

[SM 1 DPS UTILITY |
Issue RTC (RESET PL1 or PL2)

or 710A01EFE EXEC (PL2)

e CMD-ITEM 14 EXEC

Issue — RTC (XPNDR/PREAMP FREQ - HI)

or 790A004 A EXEC (PL2)

e CMD-ITEM 14 EXEC

25 | FREQ LOW

[sM 1 DPS UTILITY |
Issue RTC (RESET PL1 or PL2)

or 710A01FF EXEC (PL2)

e CMD-ITEM 14 EXEC

Issue RTC (XPNDR/PREAMP FREQ - LOW)

or 790A0049 EXEC (PL2)

e CMD-ITEM 14 EXEC

26 | STDN LO

[sm 1 DPS UTILITY ]
Issue RTC (RESET PL1 or PL2)

or 710A01FF EXEC (PL2)

¢ CMD-ITEM 14 EXEC

Issue RTC (XPNDR MODE - STDN LOW)

or 790A0043 EXEC (PL2)

e CMD-ITEM 14 EXEC

27 [sGLs

[SM 1 DPS UTILITY |
Issue RTC (RESET PL1 or PL2)

or 710A01FEFE EXEC (PL2)

e CMD-ITEM 14 EXEC

Issue RTC (XPNDR MODE — SGLS)

or 790A0044 EXEC (PL2)

e CMD-ITEM 14 EXEC

@ The RTC
(RESET PL1 or PL2)
must be sent prior to
any command

@ CMD only
those RTCs which
do not match the
expected comm
config in block 1

02/21/07
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COMM 2.3b  'ANTENNA’
Switch failures
may prevent certain
SM antennas from being
ALERT selected
Pause 2 sec
1 | between antenna
ANTENNA > selections
SM ANTENNA
If: S BANDLA,')\‘T NO | 2 | TLM PARAM
Actual selected QUAD v’ ON PREVIOUSLY
quad antenna not YES SELECTED
the same as S/IW Y ANTENNA FAILED
commanded 3 I OR TRANSIENT
antenna, MDM . . FAIL
OF3 or OF4 o Verify Comm with
failure, antenna Mcc -
electronics failure, Two-way Comm ? |[/ES| 4 [MCC will
CNTL BC1 failure, NO isolate failure,
PF MDM failure v select alternate sys
5 I Select via ground cmd
alternate S-BD PM «MCC for further
Nominal Config: system action
(C3)
S-BD PM (C3)
ANT — GPC e S-BD PM
CNTL — CMD CNTL -
(A1L) PNL/CMD
SANT SW ELEC - ol NO,| 6 |ANT sw
1 SS:SDiANTn ELEC, GCIL CMD
Vst
PRE AMP — 1 (p?resem b DRIVER OR PL
PWR AMPL ) MDM FAILURE
STBY -1 YES
PWR AMPL i O
OPER -1
XPNDR - 1 7 | Select best
NSP PWR — 1 quad antenna
(C3)
e S-BDPM
ANT —as reqd \
Twoway comm VeS| g | cpeimom o]
wit : AUTO ANT «VMCC for further
NO SELECT MODE action
FAILURE. CREW
Y @ WILL BE PRIME
PM ANT to GPC ANTENNAS
position
(C3)
e S-BD PM ANT —
GPC
06/27/06 2-15 MAL/ALL/GEN I



COMM 2.3c  NO UHF VOICE (MULTI PNLS)
@ XMTR range is
- 350 miles with PWR
Loss of UHF 1 |What is the AMP
Voice symptom:
L f | @ Up to 30 sec
R CO\?So(r)]I > 2 may be reqd for
Nominal Config: - fy (OS)HF MCC/site response
(R14:B) 0Ss 0 * Examole:
cb MNA,MNC XMIT only g%L:JELCH B PCEIDDM provri)de's
UHF —cl or .
constant UHF key if
(06) loss of XMIT MCC Comm 2 ES| 3 |SQUELCH ATU configured t>(’)
UHF MODE — and RCV o FAILURE TIR. Loss of UHF
U?-::I):L))((MIT FREQ comm would result
- 8 8
259.7 l__—| n @ This step will
UHF SPLX PWR ! limit UHF XMIT range
AMP — ON ) Y
UHF SQUELCH - 4 | Switch ACCU 5
(A?L'\FI{) (C3) o Operate without
AUD CTR UHF * AUD CTR -2(1) SQUELCH
AIA-TIR MCC Comm ? ves| 6 | Pri(sEC) [1]7]
NO ACCU CIRCUITS
! @ FAILURE, @
AFFECTING UHF
7 ISWitch to alt 8
UHF freq «JOnly headsets,
o Notify MCC/site gn%ﬁhgigiié
prior to changing comm devices
freq connected at
(O6) ATUs
e UHF XMIT MCC Comm ?
FREQ — 296.8 o Tves
mcccomm?  ['ES] o |250.7 FREQ '
"J FAILURE. XMTR
4
! NO (@ |anoiorRrevr [4]
- FAILURE, A
10 | Switch to DEPENDING ON 11 | NON-VOICE
GUARD freq PATH TAKEN COMM DEVICE
(06) INTERFERING
« Notify MCClsite WITH COMMUNI-
prior to changing CATIONS
freq
¢ UHF MODE - G
T/IR
MCC Comm 2 Es| 12| unF xmir
o " FREQ SWITCH
FAILURE
v ®
13 | Bypass PA
(06)
¢ UHF SPLX PWR
AMP — OFF
¢ Roll vehicle
heads up to
maximize
antenna gain to
ground site
MCC Comm ? ES] 14| SPLX PWR ,| 15 | Operate
NO AMP FAILURE without pwr amp
|
16 | UHF INOP.
POSSIBLE INPUT,
KEYING, OR
DOUBLE SYS
FAILURE
08/14/06 2-16 MAL/ALL/GEN I
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£0/90/20

8l-¢

| NIO/TIV/IVIN

PHASELOCK
+ SIGNAL
STRENGTH

BIT AND
FRAME SYNC

PI
1)

PL COMM MALFUNCTION POINTS

S62 BCE BYP PSP1(2)

PSP
1(2)

PL
MDM

RF

1(2)

BCE BYP PL1(2)
OR I/0 ERROR PL

S62 BCE BYP PDI

_ HARDLINE

_ HARDLINE

_ HARDLINE

_ HARDLINE

_ HARDLINE

]

S62 PDI DECOM FAIL

S62 PDI DECOM FAIL

PDI

M

Y

)

S62 PDI DECOM FAIL

Y

S62 BCE BYP PL

SM
GPC

o

N

)

S62 PDI DECOM FAIL

Y

)

\ 4

A 4

PCMMU

S62
BCE BYP

I/0 ERROR PCM



If:

OF1 or OF2 MDM
failure, or Card
failure in OF1 or
OF2, or OF1/0OF2
MDM data path
PCMMU failure

Nominal Config:

(C3)

Ol PCMMU PWR —
1

(014:B,015:B)

COMM 2.4a
SM
ALERT
S62 BCE BYP 1 | Accompanied
OFA " |by ‘'S62 BCE BYP

OFB’ and ‘S62 BCE
BYP OA' ?

NO

\

2 |
e Determine which

MDM affected:
OF1 or OF2

SM SYS SUMM 1

‘S62 BCE BYP OFA’

Both FUEL CELL 1
STACK T and FUEL
CELL1COOLP

NO

3 | On same disp,

Yy

both FUEL CELL 2
STACK T and FUEL

4 | SINGLE

\i

CARD LOSS IN
OF1 OR OF2 MDM

@ /0 RESET

PCM may cause

additional SM alerts if
continuing problems
with Ol MDMs or PDI

@ Must obtain GO
from MCC for cb
cycle before
proceeding to step 10

(3) Additional SM
alerts when power is
removed

Do not close
any cb found
(reported) OPEN
(tripped) without
MCC consent

Both cbs must
be open for 3to 5

ch MNA,ll\élNB ol ET':/iSS:lng status CELL 2 COOL P seconds to remove
MDM 1/2 A,B f
) i power from the MDM
(two) — cl VES missing status (M) ?
YES
v \i \i
5 | OF1 MDM 6 | OF2 MDM 7 | MCC will
DETECTED DETECTED uplink msg for
PROBLEM PROBLEM specific MDM/Card
failure
] ﬁ
Y Y @
8 | On 2nd CRT
SM 62 PCMMU/
PL COMM
e PCMMU I/O
RESET PCM —
ITEM 5 EXEC () @ 0006
Missing'status clear [NO | 9 | Check cb | 10 | Cycle pwr for
on previous lost " [status " |subject MDMs
params ?
(014:B) (014:B)
YES och status MNA « cb MNA Ol MDM
Y Ol MDM OF OF 1/2 A—op
12 A
11| TRANSIENT (015:B) (015:B)
OF1 OR OF2 MDM e\ch .status MNB * ¢b MNB OI MDM
FAILURE Ol MDM OF OF 1/2B —op
128 (014:B,015:B)
¢ Report status to e cbh MNA,MNB Ol
MCC MDM OF 1/2 A,B
On MCC GO (two) —cl
SM 62 PCMMU/
PL COMM
¢ PCMMU I/O
RESET PCM —
ITEM 5 EXEC (*)
Data recovered ?
NO YES
\i
12 | TRANSIENT
OF1 OR OF2 MDM
FAILURE
08/14/06 2-19 MAL/ALL/GEN I



COMM 2.4a (Cont)
@ /0 RESET
PCM may cause
additional SM alerts if
continuing problems
13 with Ol MDMs or PDI
SM&Z) PCMMU/ @ Advise MCC of
PL COMM PCMMU switch
10 e PCMMU I/O
©0) RESET PCM — (@) Full data
0@ ITEM 5 EXEC (¥) recovered by
14 | Switch to Fault msgs recur ? [YES | 15 | Switch to PCMMU switch.
alternate PCMMU alternate PCMMU Redundant path to
NO OF1(2) MDM lost
(C3) Y (C3)
e Ol PCMMU 16 | TRANSIENT e Ol PCMMU Change
PWR —2(1) PCMMU MIA PWR — 2(1) WINDECOM
FAILURE connections
SM 62 PCMMU/ SM 62 PCMMU/ (O5,MO30F) as reqd
PL COMM PL COMM
e PCMMU I/O e PCMMU I/O
RESET PCM — RESET PCM —
ITEM 5 EXEC (*) ITEM 5 EXEC (*)
Data recovered 2 |NO,] 17| HARD Fault msgs recur 7 |NO, ] 18 | FAILED
YES FAILURE ON VES PCMMU MIA
Ol MDM
y @ DETERMINED IN \
19| Ol MDM MIA BLOCK[2] OR 20 | switch to
PORT FAILURE original PCMMU
v (C3)
18 e Ol PCMMU
2.1 I Return to PWR — 1(2)
! @ original PCMMU
and LOAD TFLs SM 62 PCMMU/
22 | Load TFLs - PL COMM
« Perform 64 and O emmu « PCMMU 110
128 TFL, LOAD PWR — 1(2 RESET PCM —
PCMMU -1 ITEM 5 EXEC (¥)
FORMAT (ORB e Perform 64 and Fault msgs recur 2 [NO,1 23 | TRANSIENT
OPS FS, 128 TFL, LOAD MIA FAIL ON
COMM/INST) PCMMU YES PCMMU 1(2)
FORMAT (ORB y RESET BY PWR
OPS FS, 24 | DOUBLE CYCLE
COMM/INST) FAILURE. ALL Ol
SM 62 PCMMU/ DATA IS
PL COMM SUSPECT
e PCMMU I/O
RESET PCM v v
ITEM 5 EXEC (*
O 25 I 26 | Load TFLs
v s\mMcC e Goto 64 and 128
27 | Go to COMM ;E‘R}”\%AD
ISSRs f?r specific FORMAT (ORB
oss actions OPS FS,
Which failed MDM: COMM/INST
OF1 28
e Goto Ol MDM
OF2 LOST: OF1,
COMM SSR-10
y
29 I
e Goto Ol MDM
LOST: OF2,
COMM SSR-11
08/14/06 2-20 MAL/ALL/GEN I




‘S62 BCE BYP OFB’

If:

OF3 or OF4 MDM
failure, or Card
failure in OF3 or
OF4, or OF3/0OF4
MDM data path to
PCMMU failure

COMM 2.4b
SM
ALERT
S62 BCE BYP 1 |Accompanied
OFB by ‘S62 BCE BYP

OFA'’ and ‘S62 BCE
BYP OA’' ?

lNO
B

e Determine which
MDM affected:

@ /0 RESET

PCM may cause

additional SM alerts if
continuing problems
with Ol MDMs or PDI

@ Must obtain GO
from MCC for cb
cycle before
proceeding to step 10

(3) Additional SM
alerts when power is
removed

@ Do NOT close
any cb found

OF3 or OF4 (reported) OPEN
SM SYS SUMM 1 &rié)cped) with?ut
i in: consen
?&r;nnal Config: Both FUEL CELL 3 [NO [ 3 | On same disp, [NO_ | 4 |SINGLE
Ol PCMMU PWR — STACK T and " [both FUEL CELL2 [ " [CARD LOSS IN Both cbs must
1 (F:L(J)'(E)LLCPEL,L 3 PUMP and FUEL OF3 OR OF4 MDM be open ftor 3t05
) ) missing seconds to remove
(014:B,016:B) - CELL 3 PUMP
cb MNA,MNC Ol status (M) * missing status (M) ? power from the MDM
MDM OF 3/4 A,B YES VES
(two) — cl
\ \ 4 A\
5 | OF3 MDM 6 | OF4 MDM 7 | MCC will
DETECTED DETECTED uplink msg for
PROBLEM PROBLEM specific MDM/Card
failure
—
VL \/ @
8 | On 2nd CRT
SM 62 PCMMU/
PL COMM
e PCMMU I/O
RESET PCM —
ITEM 5 EXEC (¥ @ @@@@
Missing_status clear [NO | 9 | Check cb | 10 | Cycle pwr on
on previous lost status " |subject MDMs
params ?
(014:B) (014:B)
YES oVcb status MNA e cbh MNA Ol MDM
Y Ol MDM OF OF 3/4A—op
11 | TRANSIENT 3/4 A (0168)
OF3 OR OF4 MDM (O16:B) « cb MNC Ol MDM
FAILURE ‘\/Cb status MNC y
Ol MDM OF OF 3/4B -op
3/48B (014:B,016:B)
e Report status to e cb MNA,MNC Ol
MCC MDM OF 3/4 A,B
On MCC GO (two) —cl
SM 62 PCMMU/
PL COMM
e PCMMU I/O
RESET PCM —
ITEM 5 EXEC (¥)
Data recovered ?
NO YES
\i
14
\/
12 | TRANSIENT
OF3 OR OF4 MDM
FAILURE
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COMM

2.4b

(Cont)

5]

SM 62 PCMMU/

@ /0 RESET

PCM may cause
additional SM alerts if
continuing problems
with Ol MDMs or PDI

@ Advise MCC of

PL COMM PCMMU switch
e PCMMU I/O
RESET PCM — @ Full data
ITEM 5 EXEC (¥) recovered b_y
14 | Switch to Fault msgs recur ? |'ES] 15 | Switch to ;Cc’j\/'M(;J S\t’V'tC:‘h- :
alternate PCMMU alternate PCMMU edundant path to
NO OF3(4) MDM lost
(C3) (C3)
« Ol PCMMU 16 | TRANSIENT « Ol PCMMU D%*gg&e
PWR - 20 PCMMU MIA PWR —2) connections
SM 62 PCMMU/ FAILURE SM 62 PCMMU/ (O5,MO30F) as reqd
PL COMM PL COMM
¢ PCMMU I/O ¢ PCMMU I/O
RESET PCM — RESET PCM —
ITEM 5 EXEC (*) ITEM 5 EXEC (*)
Data recovered ?  |NO 17| HARD Fault msgs recur 2 |5, ] 18 | FAILED
FAILURE ON PCMMU MIA
YES @ Ol MDM YES
A DETERMINED IN y
19 | OI MDM MIA BLOCK [2]or[3] 20 | Switch to
PORT FAILURE original PCMMU
Y (C3)
18 21 | Return to e Ol PCMMU
original PCMMU PWR - 1(2)
i Y and LOAD TFLs SM 62 PCMMU/
22 | Load TFLs (C3) PL COMM
¢ Ol PCMMU ¢ PCMMU I/O
e Perform 64 and PWR — 1(2) RESET PCM —
128 TFL, LOAD .
PCMMU ITEM 5 EXEC (*)
e Perform 64 and NO |
FORMAT (ORB 128 TEL. LOAD Fault msgs recur ? »] 23| TRANSIENT
OPS FS, PCMMU, MIA FAIL ON
COMM/INST) FORMAT (ORB YES PCMMU 1(2)
OPS FS RESET BY PWR
COMM/Ii\IST) 24 | DOUBLE CYCLE
FAILURE. ALL Ol
SM 62 PCMMU/ DATAIS
PL COMM SUSPECT
¢ PCMMU I/O l
RESET PCM —
ITEM 5 EXEC (*) 25 I 26 | Load TFLs
! s¥McC « Go'to 64 and 128
TFL, LOAD
SSRs for specific FORMAT (ORB
loss actions OPS FS,
. . MM/INST)
Which failed MDM: COMM/INS
OF3 28
e Goto Ol MDM
OF4 LOST: OF3,
COMM SSR-12
A
29
e Goto Ol MDM
LOST: OF4,
COMM SSR-13
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COMM 2.4c
1 IAccompanied by
‘S62 BCE BYP OFA’ and
SM ‘S62 BCE BYP OFB’ ?
ALERT lNO
S62 BCE H 2 I
BYP OA e Determine which

If:

OA1 or OA2 or
OA3 MDM failure
or Card failure in
OA1(OA2,0A3)
or OA1/OA2/0A3
data path to
PCMMU failure

Nominal Config:

(C3)

Ol PCMMU PWR —
1

(017:D)

MDM OA 1/2/3 —
ON

‘S62 BCE BYP OA’

ES

OA1, OA2, OA3
MDM affected:
SM SYS SUMM 2
APU1SPEED% | | 3 |oA1MDM
and HYD 2 PRESS "I DETECTED
both status missing PROBLEM
(M)
APU 2 SPEED % | 4 [oa2 mDm
and HYD 1 PRESS "I DETECTED
both status missing PROBLEM
L v ®
APU 3 SPEED % 5 | 0A3 MDM 6 |Ona2nd CRT
and HYD 3 PRESS > >
DETECTED
both status missing PROBLEM SM 62 PCMMU/
M) PL COMM
None of the above * PCMMU 1/O
RESET PCM —
v ITEM 5 EXEC (*)
7 | sinGLE 8 | mcc wil Sftatus _miss:ngtclear
CARD LOSS IN uplink msg for ga,[—);?nvslogs 0s
OA1, OA2, OR specific MDM/Card _
OA3 MDM failure NO YES
y
©) :
10 I Cycle pwr on «ymMce

subject MDMs

(017:D)
o MDM OA 1/2/3 —
OFF, then ON

SM 62 PCMMU/

PL COMM

e PCMMU 1/O
RESET PCM —
ITEM 5 EXEC (*)

Data recovered ?

YES

\/

13 | TRANSIENT
OA1,0A2, OR OA3
MDM FAILURE

11 | TRANSIENT
@@ OA1,0A2, OR OA3
MDM FAILURE
) | 12 | Switch to
alternate PCMMU
(C3)
¢ Ol PCMMU
PWR — 2(1)
(CRT)
e |/O RESET
PCM - ITEM 5
EXEC (*)
Data recovered ? |0, ] 14 | HARD
FAILURE ON
"YES @ Ol MDM
15| o1 MDM MIA DETERMINED IN
BLOCK |2
PORT FAILURE

@ /0 RESET

PCM may cause
additional SM alerts if
previous Ol failure,
PDI not pwrd ON,
PDI not receiving
payload data which is
FDAd

@ Advise MCC of
PCMMU switch

@ Full data
recovered by
PCMMU switch.
Redundant path to
OA1(2,3) MDM lost

08/14/06
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COMM

2.4c

!
0]

SM 62 PC
PL COMM

MMU/

e PCMMU

/10

RESET PCM —
ITEM 5 EXEC (*)

(Cont)

16 | Return to
original PCMMU
and load TFLs

17 | Go to COMM

™[SSRs for specific

loss actions

(C3)
o Ol PCMMU
PWR — 1(2)

o Perform 64 and
128 TFL, LOAD
PCMMU
FORMAT (ORB
OPS FS, COMM/

INST)

SM 62 PCMMU/

PL COMM

¢ PCMMU I/O
RESET PCM —
ITEM 5 EXEC (¥)

Which failed MDM:

WINDECOM

OA1l

18

e Goto Ol MDM
LOST: OA1l,
COMM SSR-14

OA2

19

OA3

1]

e Goto Ol MDM

e Go to Ol MDM
LOST: OA2,
COMM SSR-15

Change

connections
(O5,MO30F) as reqd

Fault msgs recur 2 [YES [ 22 | switch to LOST: OA3,
NO alternate PCMMU COMM SSR-16
\ (C3)
23 | TRANSIENT e Ol PCMMU
PCMMU MIA PWR —2(1)
FAILURE SM 62 PCMMU/
PL COMM
e PCMMU 1/O
RESET PCM —
ITEM 5 EXEC (*)
Fault msgs recur 2 ['ES.] 24 | Switch to
original PCMMU
NO
v (C3)
e Ol PCMMU
25| FAILED PWR — 1(2)
PCMMU MIA
SM 62 PCMMU/
PL COMM
15 « PCMMU /0
RESET PCM —
L @ ITEM 5 EXEC (*)
26 |Load TFLs Fault msgs recur ? NO: 27 | TRANSIENT
e Perform 64 and VES MIA FAIL ON
128 TFL, LOAD v PCMMU 1(2)
PCMMU RESET BY PWR
FORMAT (ORB 28 | DOUBLE CYCLE
OPS FS, FAILURE. ALL Ol
COMMI/INST) DATAIS ¥
SUSPECT 29 | Load TFLs
A/ e Goto 64 and 128
ﬂ TFL, LOAD
PCMMU
s\McC FORMAT (ORB
OPS FS,
COMM/INST)
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COMM 2.4d
SM
ALERT
S62 BCE 1|
BYP PL FAULT

‘'S62 BCE BYP PL’

2.4e
'O

@ /0 RESET

PCM may cause
additional SM alerts
if previous Ol failure,
PDI not pwrd ON,
PDI not receiving
payload data which
is FDAd

@ MCC can uplink

. Msg accompanied [YES| 2 |
If: ' by ‘S62 BCE BYP > PDI loads when SM
PDI port failure or PDI 2 SM 62 PCMMU/ SPEC 62 is resumed
PCMMU port . PL COMM
failure or PDI to NO e PCMMU 1/O IFM available
PCMMU data RESET PCM — whenever spare PDI
path failure \ @ ITEM 5 EXEC () is manifested
3 I Reestablish e PDI I/O RESET — Change
PDI/PCM I/F ITEM 8 EXEC (*) PCDECOM
. L NO 4 | TRANSIENT i
Nominal Config: Fault msgs repeat ? connections
(C3) SM 62 PCMMU/ YES PDI LOGIC/PWR (05,MO30F)
Ol PCMMU PWR — P;gm"ﬂ'g — FAILURE as reqd
1(2 °
(AiL)) RESET PCM —
PL DATA INTLVR ITEM S EXEC () A @
PWR — ON ‘S62 BCEBYP PL’ [NO | 5 | TRANSIENT 6 | Load PDI
msg repeats ? | PDI/PCM BUS formats
FAILURE
YES ® « Go to LOAD PDI
Y DECOM
| 7 | Port Mode PDI FORMAT (ORB
by switching to ’
alternate PCMMU COMM/INST)
(C3)
e Ol PCMMU
PWR — 2(1)
SM 62 PCMMU/
PL COMM
¢ PCMMU I/O
RESET PCM —
ITEM 5 EXEC (¥)
if's62BCEBYP  |NO | g [ORIGINALLY
PL’ msg repeats ? SELECTED
VES PCMMU MIA OR
i @ PDI PORT
FAILURE
9 | PDI OUTPUT
LOGIC FAILURE
y @ y @
10 | Reselect 11 | Reload TFLs
original PCMMU " land config, if reqd
(C3) e Perform 64 and
e Ol PCMMU 128 TFL, LOAD
PWR - 1(2) PCMMU
FORMAT (ORB
SM 62 PCMMU/ OPS ES
PL COMM COMMIINST)
e PCMMU I/O
RESET PCM —
ITEM 5 EXEC (%)
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COMM 2.4d  (Cont)

12 | PDI POWER
ANOMALY

0.0

13 | Pwr cycle
PDI

On MCC GO:

(ALL)

S-BD PL

e CNTL — PNL

e PL DATA INTLVR
PWR - OFF

e Wait 5 sec

e PL DATA INTLVR
PWR - ON

e CNTL — CMD

SM 62 PCMMU/

PL COMM

e PCMMU I/O
RESET PCM —
ITEM 5 EXEC (¥)

e PDII/O
RESET - ITEM
8 EXEC (¥)

‘S62 BCE BYP PL’

NO

14 | TRANSIENT

and ‘S62 BCE BYP
PDI’ msgs repeat?

YES

B O)

~| PDI LOGIC/PWR

FAILURE

y @

15| PDI PWR
FAILURE

16 | Load PDI
formats

e Go to LOAD PDI
DECOM
FORMAT (ORB
OPS FS,

COMMI/INST)

@ /0 RESET

PCM may cause
additional SM alerts
if previous Ol failure,
PDI not pwrd ON,
PDI not receiving
payload data which
is FDAd

@ MCC can uplink
PDI loads when SM
SPEC 62 is resumed

IFM available
whenever spare PDI
is manifested

@ MCC has
insight on power
going to the PDI.
MCC may desire not
to cycle

06/27/06
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COMM

SM
ALERT

6.0

S62 BCE

2.4e

2.4g
|

1

BYP PDI

If:

PDI PL Bus port
failure or GPC
port failure or PDI
to GPC data path
failure

“|[FauLT

Msg accompanied
by ‘S62 BCE BYP
pPL"?

YES
—»

NO
Y

2 |

SM 62 PCMMU/

‘S62 BCE BYP PDI’

2.4d

May occur prior
to ‘I/O ERROR PLY’
msg, which requires
Mal procedure for
that error condition
be performed

Msg will occur if
SM I/O RESET
accomplished and
PDI pwrd off

@ Internal PDI
logic lockup may be
cleared by PDI pwr
cycle. However, this
will cause loss of
currently loaded
formats. Do not

Nominal Config: PL COMM cycle pwr without
(ALL) e PDII/O MCC direction
PL DATA INTLVR RESET - ITEM
PWR - ON 8 EXEC (¥) @ May be possible
‘562 BCE BYP PDI' [NO | 3 | TRANSIENT to clear if GPC_MIA
" > or GPC S/W with an
msg recur = PDI/GPC SM GPC switch.
YES INTERFACE JMCC for further
ERROR action
; 0.0
4 |GPCSWOR || 5 |
PL BUS OR NOTE
PDI/GPC MIA No additional
PORT OR PDI Decom input or
LOGIC FAILURE FPM format
loading possible
«YMCC for further
action
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COMM

SM
ALERT

@

S62 BCE BYP
PSP1(2)

If:

PSP/PL MDM
Interface fails or
PSP pwrd off or
PSP pwr supply
failure

Nominal Config:
(ALL)
S-BD PL

CNTL - CMD
PWR SYS -1
PWR SEL —
BOTH
PSP CMD
OUTPUT -
PL UMB (INTRG)

2.4f

©)

[ 1 |

‘S62 BCE BYP PSP 1(2)

2.4g

FAULT l

Msg accompanied |YES| 2 |

by ‘S62 PDI

DECOM FAIL' on SM 62 PCMMU/
. : PL COMM

input 6 associated PSP

decom ?

NO

« /O RESET PSP
1(2) - ITEM 6(7)
EXEC (*)

Fault msg repeats ?

YES

Y

NO
E
PAYLOAD SPEC
XXX
o [f available, config
PSP by item
entry; otherwise,
MCC will uplink
config CMD

4 |

SM 62 PCMMU/

PL COMM

PSP

o I/O RESET PSP
1(2) - ITEM 6(7)
EXEC (*)

SM 62 PCMMU/
PL COMM

\/

PSP SYNC BIT =
YES and PSP
SYNC FRAME =
YES ?

NO_

5 | PSP 1(2)

YES
A

6 | TRANSIENT

Fault msg repeats ?

YES

INO.0O)

“[ PSP FAILURE

7 | Cycle PSP

1(2) pwr

(ALL)

S-BD PL

o PWR SEL —
INTRG

e CNTL - PNL

o PWR SEL —
BOTH (PSP)

e CNTL - CMD

PSP

o /0 RESET PSP
1(2) - ITEM 6(7)
EXEC (*)

“ | PWR FAILURE

Fault msg repeats ?

8 | TRANSIENT

YES
\i

10 | PSP LOGIC
LOCKUP ON
PSP/PL MDM
INTERFACE

“[ PSP LOGIC

LOCKUP ON
PSP/PL MDM
INTERFACE

9

PAYLOAD SPEC

XXX

o [f available, config
PSP by Item
Entry; otherwise,
MCC will uplink
config CMD

@ PDI DECOM
FDA must be enabled
to receive ‘S62 PDI
DECOM FAIL and T

@ Msg occurs if

PSP pwrd off

(3) 's62 PDI

DECOM FAIL’ fault
msg may occur
during PSP pwr cycle

@ PSP config will
be lost in next block
steps

@ S-BD PL PWR
SEL sw position
should reflect current
operational
requirements

10/02/06
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COMM

=
I ®

ﬂ Select
alternate orbiter
S-BD PL comm
system

(A1L)

S-BD PL

«JCNTL — CMD

e PWR SYS—
2(1)

e MOD — OFF

e CNTL — PNL

SM 62 PCMMU/
PL COMM

PSP

o 1/O RESET PSP
2(1) - ITEM 7(6)
EXEC ()

PAYLOAD SPEC
XXX

o [f available, config
PSP by ltem
Entry; otherwise,
MCC will uplink
config CMD

If OIU reqd

(¥McCC):

(SSP)

e OIlU PWR -0OIU
2(1) ON

e OlUtb—DN
(UP)

e To reconfig OIU,
\YMCC

(A1L) S-BD PL

PSP CMD NO

2.4f  (Cont)

OUTPUT —
INTRG ?

YES

\ A @
]

«VPL RCVR lock

YES

Locked ?

NO

]

14|

(ALL)

e S-BD PL FREQ
SWEEP - ON
(for up to 90 sec
until lock), then
OFF

e If no lock, YMCC

Y

(ALL)

S-BD PL

e MOD - ON

e CNTL - CMD

Selection of
alternate S-BD PL
sys will cause
temporary loss of RF
to PL

@ Indications of

PL RCVR lock vary
with flight

05/22/06
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COMM 2.49
1 |On sM CRT:
SM FAULT
ALERT Msg accompanied
by ‘S62 BCE BYP
S62 PDI PSP 1(2)' ?
DECOM FAIL Msg accompanied

If:

PDI Decom fails, or
PL to orbiter PI
RF link fails, or PL
TLM output to PDI
fails, or PSP/PDI
hardline failure

Nominal Config:
(ALL)

PL DATA INTLVR
PWR — ON
SM 62
PCMMU/PL
COMM

DECOM FDA
ENA - ITEM 14
(15,16,17) = ENA
*
(ALL)
S-BD PL
PWR SYS -1
PWR SEL —
BOTH

PSP CMD
OUPUT -
INTRG(PL UMB)

by ‘S62 BCE BYP
PDI’ ?

Neither of the above

\

2 IDetermine
which DECOM(s)
indicate(s) fail

SM 62 PCMMU/
PL COMM

‘S62 PDI DECOM FAIL’

PDI DECOM 1,2,3,

NO_

3 | TRANSIENT

or 4 indicates fail

0K

YES

" [ PDI DECOM FAIL

OR MOMENTARY
LOSS OF PL TLM
DATA INPUT TO
PDI

y
i' Does

NO | 5 |
associated DECOM «VMCC
have active PL ?
YES
Y
6 I Does YES| 7 |
associated DECOM | |4 Go to S62 PDI
have flt-specific DECOM FAIL,
procedures ? (PL OPS, PL
NO SYS, or SODF:
l ASSY OPS)
8 I Determine if
DECOM indicating
fail (T) operating on
RF P/L TLM input
Failed PDI DECOM [NO | 9 | Reload
INPUT =6 ? " |DECOM indicated
YES as failed (1)
AL — e Perform LOAD
10 I Determine if PDI DECOM
PL INTRG to PSP FORMAT (ORB
interface operating OPS FS,
properly COMMIINST)
PSP SYNC BIT and SM 62 PCMMU/
FRAME = YES ? PL COMM
YES #NO ITEM11=cpLT? [NO |11 | PDI DECOM
FAILURE
25a YES
12 |pecomstil  |No_| 13| TRANSIENT

Data on display
driven by failed
DECOM may be
static

indicating fail (1) ? “| PDI DECOM
VES MEMORY
FAILURE
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EXEC

e Go to LOAD PDI
DECOM
FORMAT for
remaining B/U
config (ORB
OPS FS,
COMM/INST)

¢ To reconfig OIU,

JMcC

COMM 2.4g (Cont)
14 | Determine if
B/U PDI DECOM
will reestablish PL
data
e Perform LOAD
PDI DECOM
FORMAT for B/U
DECOM (ORB
OPSFS,
COMM/INST)
‘S62 PDI DECOM  |YES [ 15 | Is DECOM NO | 16 | PIL TLM SYS |17 |
FAIL" error msg and [ [associated with RF "] TOPDIINTERFACE| [ oyMCC
“I" recur on original PL TLM and failed FAILURE OR PL
PLl Input ‘tNhe” PDI DECOM TLM SYS
selected 10 new
- PROBLEM
DECOM 2 INPUT =6 '.;ES
NO
Y @®
Sg.giﬂﬁﬁﬂAL 19 | Select [ 20]
FAILURE alternate S-BD PL SM 62 PCMMU/
Comm sys PL COMM
11 (ALL) DECOM FDAstill  |YES | 21 [ PL TLM
S-BD PL indicating fail () ? "I SYSTEM FAILURE
| B | C) «JCNTL — CMD NO OR PDI CNTL
22 . gvlvR SYS - LOGIC FAILURE
If MCC available: N M(O)D _ OFF
e Drop SPEC 62 e CNTL — PNL A/ @ Y
a”f'f 'V'Cgl W'll' _ oVError msg: 23| PSP 1(2) PDI 24
peh orm bloc ' ‘S62 BCE BYP INTERFACE «VMCC
otherwise, PSP 1(2) FAILURE
continue
SM 62 PCMMU/
v @ PL COMM
) PSP
25 | Reconfig
SDTPCMMU e I/O RESET PSP v @
2(1) — ITEM 7(6)
completely to B/U EXEC (*) 26
config «\VPL RCVR lock VES
PAYLOAD
Inh failed DECOM SPEC XXX Locked ?
FDA: - )
NO
o ITEM 14(15,16,17) * gg;at')'a?t':;nconﬂg
EXEC y » y )
; ) entry; otherwise,
Zero input to failed MCC will uplink 27 I 28
D$ﬁ§f§+1234 config CMD (A1L) S-BD PL
i ExEC 1(23.4) T OIU read ¢ S-BD PL FREQ ¢ MOD — ON
-4 SWEEP — ON e CNTL-CMD
e ITEM 12 +0 (IMce): (for up to 90 sec
EXEC (SSP) until lock), then
o ITEM 13 EXEC e OIU PWR - OIU OFF
Enable FDA for new 2(1) ON
DECOM: « OIU tb - DN » o lock, \MCC
o ITEM 14(15,16,17) (UP)

Selection of
alternate S-BD PL
sys will cause
temporary loss of RF
to PL

Some payloads,
on a flight-specific
basis, may not be
supported by PL
comm string 2

@ MCC TFL/DFL
loads cannot be
performed with SPEC
62 active

Original orbiter
S-BD PL TLM sys
lost

@ B/U DECOM
config requires a TFL
change

@ PL RCVR lock
indications vary with

flight
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PSP BIT

N
o

COMM

2.5a

PSP BIT AND/OR

FRAME SYNC LOCK FAIL

Unable to Obtain
PSP Bit and/or
Frame Sync
Lock

!
1]

If:

PL INTRG/PSP
Interface failure or
PSP Bit Frame
Sync failure

Nominal Config:
(ALL)
S-BD PL
CNTL - CMD
PWR SYS -1
PWR SEL —
BOTH

\A

e Determine if PL
INTRG operating

properly

SM 62 PCMMU/
PL COMM

PL INTRG:
PHASE LOCK =
YES and PL SIG
STR>1.43?

YES

2

NO

o [f available,
config PSP by
Item Entry;
otherwise, MCC
will uplink config
CMD on crew call

SM 62 PCMMU/
PL COMM

CC:]L) PL RCVR lock
i

ndications vary with
flight

PSP SYNC BIT and
FRAME = YES ?

YES

3 | TRANSIENT

NO

Y

4 | Select alt

orbiter S-BD PL
comm sys

(ALL)

S-BD PL

«JCNTL — CMD

¢ PWR SYS —
2(1)

¢ MOD - OFF

e CNTL —PNL

oVError msg: ‘S62
BCE BYP PSP
12y

SM 62 PCMMU/

PL COMM

e PSP I/O RESET
PSP 2(1) -
ITEM 7(6) EXEC
*

PAYLOAD

SPEC XXX

o [f available, config
PSP by Item
Entry; otherwise,
MCC will uplink
config CMD on
crew call

PSP LOGIC
FAILURE

©,

(ALL) S-BD PL

YES

5 | PLRCVR

PSP CMD
OUTPUT -

INTRG ?

NO

[7]

locked ?

NO YES

Lie
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COMM 2.5a (Cont)
6 |

(ALL)

e S-BD PL FREQ
SWEEP - ON
(for up to 90 sec
until lock), then
OFF

e If no lock, YMCC

EN

7 8

(A1L) e Determine if PSP
S-BD PL operating
¢ MOD - ON properly

e CNTL - CMD
SM 62 PCMMU/
PL COMM

PSP SYNCBIT= [NO | 9 [PLTLMSYS
YES and PSP ~| PROBLEM
SYNC FRAME =
YES ?

YES

Yy

10 [ ORIGINALLY 11 |
SELECTED PSP «MCC
OR PI FAILURE

05/22/06 2-33 MAL/ALL/GEN |

Ol DSC



Ol DSC

COMM 2.6a OIDSCLOSS
@ @ Loss of signal
- conditioning will
Multlple_ Params |1 | usually (but not
Indicate | Match param always) cause
Off-Scale Low indicators on displays display of off-scale
(Displaying "L’) to determine failed low value for that
DSC param. ‘L’ will be
displayed adjacent
¢ to this value
S69 FUEL CELL 2]
SSSZJ(I):UEL CELL «\ch(s) for particular
S86 FU TK VLV DSC
1(2,3)
S86 RSVR/ACC
P 1(2,3) v
S88 APU/FU
PMP 1(2,3) ﬂ
DSC FAILURE
Simultaneous
COMM COMM
?hcgs“’e”g:ﬁten‘q’;gs SSR-17 | OF1 OR2 [ SSR-24
indicates DSC COMM COMM
OM3 problem SSR-18+ | OF2 oM1 [~ SSR-25
COMM COoMM
Nominal Config: SSR-19" | OF3 OMm2 [ SSR-26
(014:B) COMM COMM
cb MNA Ol SIG SSR—204_ OF4 OAl — SSR-27
CONDR OF 1/4 COMM COMM
A—cl
(O15:B) SSR21+ | oL1 0A2 ™ SSR-28
cb MNB Ol SIG
COMM M
go’\élDR OF 14 | 3SgR.22™ | oL2 OA3 " SSR-29
. COMM CoMM
ggl,\ﬁ;\ﬁ% o1 SIG SSR-23" | OR1 om3 " SSR-30
CONDR OF 2/3
A—cl
(016:B)
cb MNC Ol SIG
CONDR OF 2/3
B-cl
(014:B)
CONDR OM 1/2 XXXX/XXX/078 SM SYS SUMM 1 XX X DDD/HH:MM:SS
A-cl DDD/HH:MM:SS
(015:B) SMOKE 1/A 2 /B DC VOLTS 1/A 2 /B 3/cC
cb MNB OI SIG CABIN OF1 FC oM1 OM?2 OM?2
CONDR OM 1/2 L/R FD OF3 OF2 MA I N oM2 oM2 oM1
B-cl AV BAY 1 OF2 OF 3 ESS oM2 oM 2 oM1
(017:C) 2 OF1 OF3 A B c A
SIG CONDR 3  OF1 OF 2 CNTL 1 X OF1 X OF2 X OF3X
OL 1/2—-ON CABIN 2 X OF1 X OF2 X OF3X
OR 1/2 - ON PRESS OF2 3 X OF1 X OF2 X OF3X
(017:D) dP/dT-EQ OF3 +X.XXXS|AC
SIG CONDR 02 CONC XXX.XS VOLT @A OF1 OF 2 OF3
(001A5_15/)2/3_ON PPO2 OF1 OF2 ®B OF1 OF2 OF3
¢h MNB Ol SIG FAN AP OF1 ocC OF1 OF 2 OF 3
CONDR OM3 HX OUT T OF1 AMPS @A XX.XS XX.XS XX.XS
Al 02 FLOW OF1 OF2 ® B XX.XS XX.XS XX.XS
(016:B) N2 FLOW OF1 OF2 OC  XX.XS XX.XS XX.XS
b MNC Ol SIG IMU FAN AXS BXS CXS |[FUEL CELL
CONDR OM3 AV FC1 FC2 FC3 AMPS oMm1 oM1 oM1
B—cl SS1 XXXS XXXS XXXS REAC VLV XXS XX S X XS
SS2 XXXS XXXS XXXS STACK T om1 oM 2 oM2
SS3 XXXS XXXS XXXS EXIT T oM1 OM2 oM2
TOTAL AMPS XXXXS coolL P oMm1 oM 2 oM2
KW XXS PUMP XXS X XS X XS
\ (XX)
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COMM 2.6a (Cont)
[ XXXX /[ XXX/ 079 SM SYS SUMM 2 X X X DDD/HH:MM:SS\
DDD/HH : MM :SS
CRYO TK 1 2 3 4 5
H 2 PRESS XX XS XX XS XX XS XX XS XX XS
02 PRESS XX XXS XX XXS XX XXS XX XXS XX XXS
HTR T1 oOM1 oOM1 oOM1 OM2 OF 2
T2 OM?2 OM?2 OF 3 OF 3 OF 3
APU 1 2 3 HYD 1 2 3
TEMP EGT OA1l OA2 OA3 PRESS OA2 OA1 OA3
B/U EGT OA?2 OA3 OA1l |[RSVR T oAl OA?2 OA3
oOlL IN oAl OA?2 OA3 ) oAl OA?2 OA3
ouT OA?2 OA3 0A1 QTY 0A1 OA?2 OA3
SPEED % OA1 OA2 OA3 W/ B
FUEL QTY XX XS XX XS XXXSH20 QTY XX XS XX XS XX XS
PMP LK P OM3 OM3 OM3 |[BYP VLV XXXS XX XS XX XS
OlL OUT P OA1 OA?2 OA3
THERM CNTL 1 2
AV BAY H2O0 PUMP P OF 2 OF 3
TEMP OF 2 OF 3 OF1 FREON FLOW OF 2 OF 3
FAN AP X . XXS X . XXS X . XXS EVAP oOuUT T OA2 OA3
(X X)
. )
/VXXXX/XXX/OSQ PRPLT THERMAL XX X DDD/HH:MM:SS\
POD L R DDD/HH:MM:SS
oOMS TK OX OL?2 OR 2
FU oL1 OR 1 OMS CRSFD L R C
ENG I /F OX OL1 OR 1 X F D 0 X OA1 OA2 OA3
FU OL?2 OR 2 GMBL LN OA1l OA?2
OX VLV OoL1 OR 1 DRN o X OA3 OA3
FU I NJ oL1 OR 1
WE B KEEL 1 oL 2 OR 2
2 OL2 OR?2
Y OB OL?2 OR 2
UP OL1 OR1
O X DRN PL 1 OoL1 OR1
2 OoL1 OR1 FWD RCS FU O X
ENG COVER OM1 OM?2 LINE T1 OF2 OF 4
SERV PNL OL?2 OR?2 T2 OF#4 OF 2
GSE SERV PNL oL 2 OR 2
TEST HE / OX 1 OoL1 OR1 AFT RCS L R
2 oL 2 OR 2 MANF 1 OX OL1 OR1
DRN PNL 1 OL?2 OR?2
2 OL2 OR 2
VERN PNL 1 OL?2 OR 2
2 OL 2 OR 2
(XX)
\ /
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COMM SSR

COMM SSR-1
LOSS OF ALL VOICE COMM

1. Perform NO AUDIO, COMM, 2.1a
2. Install AUDIO CTR BYP CONNECTORS
Perform ACCU BYPASS CONNECTOR INSTALLATION (IFM, PROCEDURES A THRU F) for CDR and PLT
ATUs

If still no COMM but CMD capability confirmed (ORB PKT, COMM, COMM LOST multi panels), MCC will attempt
telecon via OCA
If Ku-Band not deployed/activated:
3. Perform KU-BD ANT DEPLOY and KU-BD ACTIVATION (ORB OPS, COMM/INST):
4. Configure for OCA telecom (ORB OPS, PGSC, VIDEO CONFERENCING) in low rate

L12 PDIP KU BD RATE — LOW
AlU KU SIG PROC LDR - PL DIGITAL
HDR -TV

VKU PWR —ON

VKU MODE — COMM

VKU —-GPC
KU CNTL - PNL

If no OCA capability (CMD OK) and voice still cannot be established:
5. Perform next day PLS

6. Use Scratch Pad line(s) to inform MCC of no voice and for other msgs
(MCC monitors all Scratch Pad lines)

NOTE
For letters above F, use ROW/COLUMN combinations below; i.e., 2B = N.
Use ‘.."” when msg requires > 1 Scratch Pad line (expect ERR)

Standard Responses

11 YES

Bl{c|[D|E|F 22 NO

33 MSG RCVD - STBY

H | J K| L 44 MSG RCVD - WILCO

55 DON'T KNOW

66 RESEND MSG

77 REFERENCE MSG

88 7 (DON'T UNDERSTAND — PLEASE CLARIFY)
z 99 MISSION STATUS — OK

00 MISSION STATUS — PROBLEM IDENTIFIED,
PLEASE ADVISE

COLUMN

sSoxm

N
<|l»w | 2|60 |>
z
O
o
o]

Py

AA PAGE NUMBER

EX:
ITEM 01 +77 (02) +924 (03) +88
‘Reference Msg 924; Don’'t Understand — Please Clarify’

7. MCC will acknowledge by lighting Abort light:
ON for at least 1 min, then OFF = MSG RCVD - STBY
ON for 10 sec, then OFF = YES
ON for 10 sec, then OFF for 10 sec, ON for 10 sec, then OFF = NO

If still no Comm, and no CMD:
8. Minimize perturbations and deorbit
Cease payload ops, which cause vehicle movement
Do not perform any unnecessary attitude maneuvers, vents, dumps, or purges
Perform reqd attitude maneuvers, vents, dumps, and purges as close to Deorbit Burn as possible
MNVR(TRK) -ZLV, +XVV attitude until Deorbit Prep
TG=2,BV=3,0M =180

OPS 202 PRO

[GNC XXXX MNVR YYYY |
If PEG 7 A Vs =0 and TIG in future, then Deorbit to PLS at TIG in target set >>
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COMM SSR-1 (Cont)

Otherwise:

Perform GPS INCORPORATION (ORB OPS, GNC), then:

If GPS is functioning properly, Deorbit to next lighted CONUS opportunity or next
CONUS if lighted doesn’t exist (either current or next day PLS)

NOTE
Do not inhibit GPS for crew sleep

D/O, NOMINAL DEORBIT PREP PROCEDURES
Pen & Ink: Add “GPS INCORPORATION (EPCL, GNC)” at TIG-2:00 hr

If GPS is NOT functioning properly, Deorbit according to following priorities for altitude and
available targets:
Current Altitude:
1. Deorbit within next 13 hr if Hp >120 nmi
2. Deorbit within next 9 hr if 105 < Hp < 120 or less
Available Targets:
1. Next lighted CONUS opportunity
2. Next CONUS opportunity
3. Next lighted ELS opportunity
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EXPLANATORY NOTES FOR Ol MDM/DSC LOSS SSRs

NOTE
Ol MDM/DSC Loss action items are based on loss of specific Ol MDM or
DSC. Each procedure defines crew actions reqd because of the lost
measurements on failed Ol MDM or DSC

For each procedure, the following assumptions/guidelines are used:

1.

Only on-orbit and sleep configs are addressed. Entry changes will be
uplinked with entry sw list changes

Only a few lost measurements have possible recoveries. Many Mal
procedures will remain unusable. Actions reqd maximize capability

Pwr consumption is not a consideration. Loads will be balanced after
the fact by MCC

Procedures include primary C/W inhibits (DSC only). MCC will do
TMBUSs to assure safe monitoring/control only, with no general TMBU of
all affected measurements

Procedures do not represent a complete list of measurements affected.
Procedures include only those measurement losses that are significant
to crew and those with possible actions

Params affected by Ol MDM loss will have ‘M’ displayed adjacent to
them. Those params affected by DSC loss will have ‘L’ displayed
adjacent to them (params displayed on meter will be pegged low). Do
not use these data
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COMM SSR-10

Ol MDM LOST: OF1

ACTIONS

MEASUREMENT LOSS

NOTES

If on PCS SYS 1:

e Perform RECONFIG TO
ALT PCS SYS, ECLS
SSR-3

Most PCS 1 measurements

(LD
» AV BAY 3 FAN B — OFF
. A-ON

If on IMU FAN A:

e IMU FAN B(C) — ON

. A - OFF

¢ Monitor Cabin Fan flow by
feel

During sleep periods:

e CAB FAN A,B (two) — ON

Av Bay 3 Fan AP

Temp
(MCC has limited insight)
Hum Sep A,B (two)
Speed Snsr
Waste Qty 1

IMU Fan AP
A Speed Snsr
Cab Fan AP

¢ Maintain LiOH Canister(s)
changeout schedule per cue
card and FLIGHT PLAN

PPCO2 (MCC cannot assess)

FC 1 pH Snsr
(R1) FC2 SS1 AV
« MN BUS TIE B,C (two) — SS2 AV
ON (tb-ON) SS3 AV

(L1)

If FLASH EVAP CNTLR PRI
B enabled:

e Perform FES RESTART
ECLS SSR-5, using PRI A

Most FES Feedline A Htr
measurements

(R14:C)
e cb MNB KU ANT HTR —
op

Ku Gyro temp monitoring

«MCC about performing
WASTE H20 DUMP

Waste Qty 1

(ML86B:A)
o cb MNA,MNB H20 LINE
HTR A, HTR B (two) — c

Waste H20 Dump Line T

N2 Qty (two) 1,2

Smoke Det A Concn Av Bay 2
A Concn Av Bay 3
Concn Cabin

[ BN N

HYD sys temps

(ML86B:C)

e cb MNA,MNB EXT ARLK
HTR STRUC (two) —cl

e cb MNA, MNB EXT ARLK
HTR LINE 2N 1,2 (four) —cl

External Airlock LCG EV 1
Supply Line press
External Airlock Fwd and
Aft Truss Flange temps
External Airlock H2O Line
Zone 1 Htr A temp
External Airlock H20 Line
Zone 2 Htr B temp
External Airlock H20 Shutoff
VIv position

@ If condensation in
cabin, YMCC

@ Buses will be untied for
entry. MCC will TMBU FC
AAMPS 2 limits and notify
crew. If loss of comm, reset
limits to present value + 40

@ WST TK will be dumped
by time (=2 %/min) to provide
ullage to make EOM, MCC
will provide the time

This action activates
redundant htrs on Supply
H20 Dump Line, Waste H20
Dump Line, Vacuum Vent
Line

@ Smoke Det H/W Alarm
still available

@ Xdcrs on disp SM 87
HYD THERMAL will show ‘M’
for some parameters

@ Visibility into Truss
Flange temps lost

One of two temps in

each zone lost

VIv position is normally
closed. Position can be
verified during EMU recharge

Freon Loop 2 Automatic
Radiator Isolation capability
is lost

(D) call MCC for MMU 1
action. If MMU 1 off, ITEM 4
EXEC

10(Freon Loop 2 Accum Qty
11{(0O15:F)
¢ MMU 2 - ON
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COMM SSR-11
Ol MDM LOST: OF2

ACTIONS

MEASUREMENT LOSS

If on PCS SYS 2:
e Perform RECONFIG TO

Most PCS Sys 2

ALT PCS SYS, ECLS measurements
SSR-3
(L1)
¢ AV BAY 1 FAN B — OFF Av Bay 1 Fan AP
. A —-ON Temp
*VH20 PUMP LOOP 2 — (MCC has limited insight)
ON 1{Most H20 Loop 1
¢ H20 PUMP LOOP 1 - measurements
OFF
¢ Do not don Biomed ECG 1,2 Telemetry
Electrodes
(R11L)
2|ePLY H20 TKC INLET, Sply H20 Qty B
OUTLET (two) — OP Qty D
(tb-OP)
(R1) FC3 SS1 AV
3[e MN BUS TIE C,A (two) — SS2 AV
ON (tb-ON) SS3 AV

[ SM 66 ENVIRONMENT |

e Monitor AIRLK P and dP/dT
for cabin integrity on-orbit

Cabin Press Snsr

N2 Qty 2

FC2 pH Snsr

(ML86B:A)
o cb MNA,MNB H20 LINE
HTR A, HTR B (two) — cl

S

Sply H20 Dump Line T

4]

Smoke Det A Concn Av Bay 1
Smoke Det B Concn Av
Bay 3
Smoke Det Concn Right Flt
Deck

o ~

External Airlock LCG EV 2
Supply Line press

External Airlock H20O Line
Zone 1 MNA,B,C Htr ON
status

Vestibule Temp 1

EXT A/L Struc Htr MNA,B Htr
ON status

Vestibule Isolation VIv 1 and
Depress Viv 1 op/cl
positions

10

Freon Loop 1 Accum Qty

NOTES

@ Use interchanger flow
to monitor H20 Loop 1
performance if reqd

Crossover vlv needs to
be checked and TKC
unisolated to equalize tks to
provide leak protection

@ Buses will be untied for
entry. MCC will TMBU FC
AAMPS 3 limits and notify
crew. If loss of comm, reset
limits to present value + 40

@ This action activates
dual htrs on Supply H20
Dump Line, Waste H20
Dump Line, Vacuum Vent
Line

@ Smoke det H/W Alarm
still available

Zone 1 temps verify
proper switch config

@ Vestibule Temp 2
available

Structural temps verify

proper switch config

@ Vlvs still operational.
Alternate vivs available

Freon Loop 1 Automatic
Radiator Isolation capability
is lost
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COMM SSR-12

Ol MDM LOST: OF3

ACTIONS

MEASUREMENT LOSS

NOTES

[ SM 66 ENVIRONMENT |

e Monitor Cabin Press for
cabin leaks

Cabin dP/dT

(L)

Av Bay 2 Fan AP
Temp
(MCC has limited insight)

e H20 PUMP LOOP 1 - ON
¢ H20 LOOP 1 BYP

MODE - AUTO
e H20 PUMP LOOP 2 — OFF
¢ H20 LOOP 2 BYP

MODE - MAN

=

Most H20 Loop 2
measurements

(R13V)

o C/W PARAM SEL tw
(three) — 105

e C/W LIMIT SET VALUE tw
(three) — 1.50

e C/W LIMIT SET LIMIT -
LOWER

e C/W LIMIT SET FUNC —
SET

e C/W PARAM SEL tw
(three) — 115

e C/W LIMIT SET VALUE tw
(three) — 0.65

e C/W LIMIT SET LIMIT —
LOWER

e C/W LIMIT SET FUNC —
SET

e C/W PARAM SEL tw —
> 119

When reqd:

e Perform FUEL CELL
PURGE — MANUAL
(ORB OPS, EPS) (Cue
Card) (Assume SM 2 not
available when using Cue
Card)

FC Purge Line temps
FC3 pH Snsr

[ SM 60 SM TABLE MAINT |

Inhibit S-BD ANT QUAD
Alert:

e Param ID — ITEM 1
+0921049EXEC

¢ INH — ITEM 10(15) EXEC

Antenna Select feedbacks

(L1)

If FLASH EVAP CNTLR PRI
A enabled:

e Perform FES RESTART,
ECLS SSR-5, using PRI B

Most FES Feedline B Htr
measurements

SM ANTENNA

If TDRS:

e GPC OVRD — ITEM 13
EXEC (*)

S-BD mode

N2 Qty (two) 1,2

[ee]

HYD sys temps

(Continued)

(Continued)

Use Interchanger flow
to monitor H20 Loop 2
performance if reqd

@ Raises H20 Loop 1
Pump Out P Limit

@ Lowers H20 Loop 2
Pump Out P Limit

Causes loss of FC Auto
purge capability

@ Avoids nuisance alarms

@ SM 76 COMM display
S-BD PM mode static, SM
GPC will continue selecting
ANT for the mode shown

@ Force TDRS antenna
pointing

Xdcrs on disp SM 87
HYD THERMAL will show ‘M’
for some parameters

06/13/06
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COMM SSR-12 (Cont)
Ol MDM LOST: OF3

ACTIONS MEASUREMENT LOSS NOTES
e Terminate all SUPPLY H20 Supply H20 Noz T A,B (two) '
Dump operations through @ For leak detection
dump nozzle Smoke Det H/W Alarm

o |f Supply H20 Dump reqd,
perform SUPPLY WATER
DUMP USING FES (ORB (@D Fo meter stil available

OPS,.%) @ Zone 2 temps verify
e Terminate all WASTE H20 Waste H20 Noz T A,B (tWO) proper switch Conﬁg

Dump operations through

still available

dump nozzle @ Both htrs activated
(R11L) since only one Vestibule
9/e\SPLY H20 TKC INLET, Supply H20 Qty C temp available
OUTLET (two) — OP Vestibule Temp 1
(tb-OP) available
10|Smoke Det B Concn Av Bay 1 Both hirs activated
18 Smoke Det Conch Left FBI?y 2| |since visibility into temps lost
Deck Vlv still operational.
11{FC 1,2,3 Amps Alternate vivs available
(ML86B:C) 12|External Airlock H20 Line
e cb MNA,MNB EXT ARLK Zone 2 MNA,B,C Htr ON
HTR VEST (two) — cl status
e cb MNA,MNB EXT ARLK 13|External Airlock Vestibule
HTR STRUC (two) — cl MNA,B Htr ON status

e cb MNA,MNB EXT ARLK [ 14|vestibule Temp 2
HTR LINE ZN 1,2 (four) — cl| 15|External Airlock Lower
Bulkhead temp
External Airlock H20 Line
Zone 1 and 2 LCG 2 temp
External Airlock Line Zone 2
Temp A O2 Sply
16|Vestibule Isolation VIv 2 op/cl
positions
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COMM SSR-13
Ol MDM LOST: OF4

ACTIONS

MEASUREMENT LOSS

NOTES

When reqd:

e Perform FUEL CELL
PURGE — MANUAL
(ORB OPS, EPS) (Cue
Card) (Assume SM 2 not
available when using Cue
Card)

FC Auto Purge Start discretes

APU/HYD SSR-3, for ‘M’
Xdcrs on display SM 87
HYD THERMAL

e During CCTV Camr ops, 1|CCTV Camr overtemp
monitor CCTV Camr temps discrete
on Monitor

e Perform CIRC PUMP 2|HYD sys temps
XDCR FAILURE
WORKAROUND,

If Topping Evap enabled:
1

e TOP EVAP HTR DUCT —
A/B

Fwd,Aft Topping Duct Htr
measurements

If High Load Evap enabled:

L1
o HI LOAD DUCT HTR -
A/B

Hi Load Outbd Duct Htr
measurements

If High Load Evap not
enabled:

[[SM 60 SM TABLE MAINT |

¢ITEM1+0631820

¢ ITEM 10 EXEC
o ITEM1+0631821

«ITEM 10 EXEC =
«ITEM1+0631890

* ITEM 10 EXEC

S-BD Quad Ant Sel 1/2 -
GPC

(A12)

e APU HTR TK/FU
LINE/H20/SYS 1A,1B,
3A,3B (four) - AUTO

APU H20 sys temps (Htr
mon)

(R1)
« MN BUS TIE A,B (two) —
ON (tb-ON)

FC1SS1 AV
SS2 AV
SS3 AV

]

Vestibule VIv 2 op/cl position

(L2)
« FREON LOOP ISOL
MODE — OFF

~

Radiator Isolation Auto Mode
indication

@ No SM alerts for CCTV
overtemp

@ Xdcrs on disp SM 87
HYD THERM will show ‘M’
for some parameters

(3) Inhibits FES High Load
duct alerts. Pre-condition
steering could cause
nuisance alarms unless
params are inhibited

@ May get Antenna alerts
when manually operating
(C3) S-BD PM ANT sw (loss
of position discrete to SM)

@ Buses will be untied for
entry. MCC will TMBU FC
AAMPS 1 limits and notify
crew. If loss of comm, reset
limits to present value + 40

@ Vlv still operational.
Alternate vlvs available

@ Freon Loop 1,2
Automatic Radiator Isolation
capability is lost

02/21/07

2-43

MAL/ALL/GEN I,1



N

COMM SSR-14

Ol MDM LOST: OA1l

ACTIONS

MEASUREMENT LOSS

NOTES

e Perform CIRC PUMP
PRESS XDCR FAILURE
WORKAROUND,
APU/HYD SSR-1 for Circ
Pump 1

e Perform SIMULTANEOUS
CIRC PUMP ON/GPC OPS,
APU/HYD SSR-2 for Circ
Pump 1

HYD sys 1 Circ Pump
pressure

¢ Perform CIRC PUMP
XDCR FAILURE
WORKAROUND,
APU/HYD SSR-3, for ‘M’
xdcrs on display SM 87
HYD THERMAL

[y

HYD sys temps
HYD sys 1 Accumulator and
Reservoir pressure

APU 1 Fuel Qty (MDU and
CRT)

If High Load Evap Enabled:

(L

e HI LOAD DUCT HTR —
A/B

Hi Load Inbd Duct Htr
measurement

(A14)

o RCS/OMS HTR OMS
CRSFD LINES (two) —
AUTO

Partial insight into OMS
CRSFD Line Htr ops

L OMS no-go for on-orbit
burns

LOMSFulnjT

@ GPC capability to
monitor HYD Accumulator
and Reservoir pressure lost
forsys 1

@ Loss of fuel injector
temperature is no-go for
non-critical on-orbit burns.
The engine will be used for
deorbit

06/13/06
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COMM SSR-15

Ol MDM LOST: OAZ2

ACTIONS

MEASUREMENT LOSS

NOTES

When reqd:

e Perform FUEL CELL
PURGE — MANUAL (ORB
OPS, EPS) (Cue Card)
(Assume SM 2 not available
when using Cue Card)

[EnY

FC Purge Line temps

e Perform CIRC PUMP
PRESS XDCR FAILURE
WORKAROUND,
APU/HYD SSR-1 for Circ
Pump 2

o Perform SIMULTANEOUS
CIRC PUMP ON/GPC OPS,
APU/HYD SSR-2 for Circ
Pump 2

HYD sys 2 Circ Pump
pressure

e Perform CIRC PUMP
XDCR FAILURE
WORKAROUND,
APU/HYD SSR-3, for ‘M’
xdcrs on display SM 87
HYD THERMAL

HYD sys temps
HYD sys 2 Accumulator and
Reservoir pressure

APU 2 Fuel Qty (MDU and
CRT)

(A14)

« RCS/OMS HTR OMS
CRSFD LINES (two) —
AUTO

Partial insight into OMS
CRSFD Line Htr ops

R OMS no-go for on-orbit
burns

ROMSFulnj T

N2 Qty 1 (OV105)

If no internal airlock, External
Airlock H20O Transfer Line
press

@ Causes loss of FC Auto
purge capability

@ GPC capability to
monitor HYD Accumulator
and Reservoir pressure lost
for sys 2

@ Loss of fuel injector
temperature is no-go for
non-critical on-orbit burns.
The engine will be used for
deorbit

08/14/06
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COMM SSR-16

Ol MDM LOST: OA3

ACTIONS

MEASUREMENT LOSS

NOTES

(A14)

¢ RCS/OMS HTR OMS
CRSFD LINES - A
AUTO,B AUTO

OMS/RCS Htr monitoring
temps

e Perform CIRC PUMP
PRESS XDCR FAILURE
WORKAROUND,
APU/HYD SSR-1 for Circ
Pump 3

e Perform SIMULTANEOUS
CIRC PUMP ON/GPC OPS,
APU/HYD SSR-2 for Circ
Pump 3

HYD sys 3 Circ Pump
pressure

¢ Perform CIRC PUMP
XDCR FAILURE
WORKAROUND,
APU/HYD SSR-3, for ‘M’
xdcrs on display SM 87
HYD THERMAL

=

HYD sys temps
HYD sys 3 Accumulator and
Reservoir pressure

APU 3 Fuel Qty (MDU and
CRT)

N2 Qty 1 (OV105)

@ GPC capability to
monitor HYD Accumulator
and Reservoir pressure lost
for sys 3

05/22/06
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COMM SSR-17

OI DSC LOST: OF1

ACTIONS

MEASUREMENT LOSS

NOTES

If on PCS Sys 1:

e Perform RECONFIG TO
ALT PCS SYS, ECLS
SSR-3

Most PCS 1 measurements

(LY

e Monitor Cabin Fan by feel

¢ During sleep periods:
CAB FAN A,B (two) — ON

Cab Fan AP

(R13V)

o C/W PARAM SEL tw
(three) — 034

e C/W PARAM — INH

e C/W PARAM SEL tw
(three) — 074

e C/W PARAM — INH

e C/W PARAM SEL tw
(three) —> 119

PPO2 A

Cab Fan AP

(R14:C)
e cb MNB KU ANT HTR —
op

Ku Gyro temp monitoring

«JMCC about performing
WASTE H20 DUMP

Waste Qty 1

(ML86B:A)
o cb MNA,MNB H20 LINE
HTR A,HTR B (two) — cl

Waste H20 Dump Line T

Sply H20 Qty A
5|Smoke Det A Concn Av Bay 2
5 A Concn Av Bay 3
5 Concn Cabin
(ML86B:C) If no internal airlock:
e cb MNA,MNB EXT ARLK 6 External Airlock Fwd and
HTR STRUC (two) —cl Aft Truss Flange temps
7|  External Airlock H20 Line
Zone 1 Htr A temp
External Airlock H20
Line Zone 2 Htr B temp
8|AC1 volts

@ Turn on both Cabin
Fans for sleep

@ C/W channels
14,34,54,104,114 also lost
but high limit-sensed only

@ WST TK will be dumped
by time (#2%/min) to provide
ullage to make EOM. MCC
will provide the time

@ This action activates
redundant htrs on Supply
H20 Dump Line, Waste H20
Dump Line, and Vacuum
Vent Line

@ Smoke Det H/W Alarm
still available

@ Both htrs activated
since visibility into temps lost

@ Alternate temps
available in each zone

Use pnl F9 Meter for

insight to AC volts

05/22/06
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COMM SSR-18
OI DSC LOST: OF2

Reprioritize jets:

DES INH on F3,4 jets:

e F3L ITEM 10 EXEC (*)

e FAR ITEM 14 EXEC (*)

e F3U ITEM 18 EXEC (*)

e F3D ITEM 24 EXEC (¥)

e FAD ITEM 28 EXEC (*)

e F3F ITEM 32 EXEC (*)

* Reselect auto deselected
jets (2)

Increase PRI Jet Fail Limit:

¢ ITEM 4+4 EXEC

Override Manf vlv status to
CL for F3,4 Manifolds:

OVRD MANF VLVS

e F3ITEM 42 EXEC (CL)

e F4 ITEM 43 EXEC (CL)

(08)
o FWD RCS MANF ISOL 5 —
CL (tb-CL), then GPC

Jet Injector temps (Jet leak
RM detection)

e Perform LOSS OF
VERNIER (ORB OPS,
RCS)

[GNC SYS SUMM 2|

e Monitor FWD RCS He AP
for leaks. If FWD RCS leak
suspected, secure sys and
call MCC

«\MCC for sleep config

=

Fwd RCS Tk, Manf Press,
Qty (Fwd leak detection)

If on PCS SYS 2:

e Perform RECONFIG TO
ALT PCS SYS, ECLS
SSR-3

Most PCS 2 measurements

(R13V)

C/W PARAM SEL tw
(three) — 004

e C/W PARAM — INH

e C/W PARAM SEL tw
(three) — 016

e C/W PARAM — INH

w

Cab Press

FRCS Fu Tk ULL P

ACTIONS MEASUREMENT LOSS NOTES
GNC 23 RCS Jet Pc, Pc discrete, Injector
temps (Jet fail-off, leak RM @ Auto overpressure
RCS FWD detection) protection lost for Fwd RCS
¢ ITEM 1 EXEC

Oxidizer Dual Reg failure

() (03) FWD RCS OXID
He TK PRESS and FWD
RCS FUEL PRPLT TK P and
FWD RCS FUEL PRPLT TK
P ind on meter is lost. FWD
RCS OXID and FUEL
PRPLT QTY ind on meter is
invalid

@ C/W param 24,64,84
also lost, but high
limit-sensed only

@ Use pnl F9 Meter for
insight to AC volts

o C/W PARAM SEL tw PPO2 B
(three) — 044

e C/W PARAM — INH

o C/W PARAM SEL tw H20 Pump P1
(three) — 105

o C/W PARAM — INH

e C/W PARAM SEL tw Freon Flow 1
(three) — 106

o C/W PARAM — INH

e C/W PARAM SEL tw
(three) —> 119

4|AC2 volts
(Continued) (Continued)
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COMM SSR-18 (Cont)

OI DSC LOST: OF2

ACTIONS

MEASUREMENT LOSS

NOTES

(R11L)

«VSPLY H20 TKC INLET,
OUTLET (two) — OP
(tb-OP)

Sply H20 Qty B,D

[ SM 66 ENVIRONMENT |

e Monitor AIRLK P and dP/dT
for cabin integrity on-orbit

Cabin Press Snsr

(ML86B:A)
e cb MNA MNB H20 LINE
HTR A, HTR B (two) — cl

Sply H20 Dump Line T

~N~~

Smoke Det A Concn Av Bay 1

Smoke Det B Concn Av Bay 3

Smoke Det Concn Right Flt
Deck

If no internal airlock, External
Airlock LCG EV 2 Supply

Line press

@ Crossover vlv needs to
be checked and TKC
unisolated to equalize tks to
provide leak protection

@ This action activates
redundant htrs on Supply
H20 Dump Line, Waste H20
Dump Line, Vacuum Vent
Line

@ Smoke Det H/W Alarm
still available

COMM SSR-19
OI DSC LOST: OF3
ACTIONS MEASUREMENT LOSS NOTES
[SM 66 ENVIRONMENT | @ C/W params 51,71,94
* Monitor CABIN PRESS for Cabin dP/dT are also lost, but high
cabin leaks on-orbit limit-sensed only
(R13U)
« C/W PARAM SEL tw 1{H20 Pump P2 (2) smoke Det Hiw Alarm
still available
(three) — 115
« C/W PARAM — INH (3) Fwd RCS PASS Fu gty
e C/W PARAM SEL tw Freon Flow 2 degraded, BFS Fu qty lost
(three) — 116 .
e C/W PARAM — INH @ Both htrs activated
« C/W PARAM SEL tw since visibility into temps lost
(three) — > 119 @ Crossover viv needs to
g Smoke Det B Concn Av Bay 1 be checked and TKC

N

Bay 2
Smoke Det Concn Left Flt
Deck

w

Fwd RCSFuTk T

(ML86B:C)

If no internal airlock:

unisolated to equalize tks to
provide leak protection

@ Use pnl F9 Meter for
insight to AC volts

@ Use pnl A1U for

e cb MNA,MNB EXT ARLK 4|  External Airlock Lower -
HTR STRUC (two) — cl Bulkhead temp S-Band PM Signal Strength
External Airlock H20
Line Zone 1,2 LCG 2
temp
External Airlock H20
Line Zone 2 QD Pnl
temp
5|(R11L)
«VSPLY H20 TKC INLET, Sply H20 Qty C
OUTLET (two) — OP
(tb-OP)
6|AC3 volts
7(Pnl F9 S-Band Signal
Strength
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COMM SSR-20

OI DSC LOST: OF4

Reprioritize jets:

DES INH on F1,2 JETS

e F1L ITEM 8 EXEC (*)

e F2R ITEM 12 EXEC (%)

e F1U ITEM 16 EXEC (*)

e F2U ITEM 20 EXEC (*)

e F1D ITEM 22 EXEC (*)

e F2D ITEM 26 EXEC (*)

e F1F ITEM 30 EXEC (*)

e F2F ITEM 34 EXEC (*)

* Reselect auto deselected
jets (2)

Increase PRI Jet Fail Limit:

¢ ITEM 4+4 EXEC

Override Manf vlv status to
CL for F1,2 Manifolds:

OVRD MANF VLVS

e F1ITEM 40 EXEC (CL)

e F2 ITEM 41 EXEC (CL)

detection)

[GNC SYS SUMM 2 |
«JMCC for sleep config

N

Fwd RCS TK and Manf Press
and Qty

(R13U)

e C/W PARAM SEL tw
(three) — 006

e C/W PARAM — INH

¢ C/W PARAM SEL tw
(three) —> 119

Fwd RCS OX Tk ULL P

External Airlock LCG EV 1
Supply Line press

ACTIONS MEASUREMENT LOSS NOTES
GNC 23 RCS (D) without F1F, F2F no
RCS FWD Jet Pc, Pc discrete, Injector low Z translation capability;
¢ ITEM 1 EXEC temps (Jet fail-off, leak RM

-X only one jet (usually 2)

Auto overpressure
protection lost for Fwd RCS
Fuel Dual Reg failure

(3) (03) FWD RCS Fuel
He TK P and FWD RCS
OXID PRPLT TK P ind on
meter is lost

06/13/06
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COMM SSR-21
OI DSC LOST: OL1

Reprioritize jets:

DES INH on L1,2 JETS

e L2L ITEM 10 EXEC (*)

o L1L ITEM 14 EXEC (*)

e L2U ITEM 18 EXEC (¥)

e L1U ITEM 20 EXEC (¥)

e L2D ITEM 26 EXEC (¥)

¢ L1A ITEM 32 EXEC (*)

¢ Reselect auto deselected
jets (2)

Increase PRI Jet Fail Limit:

¢ ITEM 4+3 EXEC

Override Manf vlv status to
CL for L1,2 Manifolds:

OVRD MANF VLVS

e L1ITEM 40 EXEC (CL)

e L2 ITEM 41 EXEC (CL)

If 'TCNCT config:

o ITEM 48 EXEC (INH)

(07)
o AFT L RCS MANF ISOL
5 — CL (tb-CL), then GPC

Jet Injector temps (Jet leak
RM detection

e Perform LOSS OF
VERNIER RCS (ORB OPS,
RCS)

[GNC SYS SUMM 2 |

e Monitor L RCS He AP for
leaks. If L RCS leak
suspected, secure sys and
call MCC

«JMCC for sleep config

N

Left RCS Tank and Manf
Press and Qty (leak
detection lost)

(R13V)

e C/W PARAM SEL tw
(three) — 017

e C/W PARAM — INH

e C/W PARAM SEL tw
(three) — 036

e C/W PARAM — INH

e C/W PARAM SEL tw
(three) — 056

e C/W PARAM — INH

e C/W PARAM SEL tw
(three) —> 119

L OMS Fu Tk ULL pressure

L RCS OX Tk ULL pressure

L RCS leak

L OMS no-go for on-orbit
burns

LOMSFulnjT

ACTIONS MEASUREMENT LOSS NOTES
GNC 23 RCS Jet Pc, Pc discrete, Injector . . .
temps (Jet fail-off, leak RM @ Prior to deorbit, override
RCS L detection) L1 Manf vlv status to op
¢ ITEM 2 EXEC

Auto overpressure
protection lost for L RCS
Oxidizer Dual Reg failure

(3) (03) L RCS OXID He
TK P, L RCS OXID PRPLT
TKP,LOMS He P, and L
OMS FU TK P ind on meter
is lost. L RCS OXID PRPLT
QTY ind on meter is invalid

@ Loss of fuel injector
temp is no-go for noncritical
on-orbit burns. Engine will
be used for deorbit

06/13/06
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COMM SSR-22
OI DSC LOST: OL2

Reprioritize jets

DES INH on L3,4 jets:

e LAL ITEM 8 EXEC (¥)

e L3L ITEM 12 EXEC (*)

e LAU ITEM 16 EXEC (¥)

e LAD ITEM 24 EXEC (*)

¢ L3D ITEM 28 EXEC (*)

¢ L3A ITEM 30 EXEC (*)

* Reselect auto deselected
jets (2)

Increase PRI Jet Fail Limit:

¢ ITEM 4+3 EXEC

Override Manf vlv status to
CL for L3,4 Manifolds:

OVRD MANF VLVS

¢ L3 ITEM 42 EXEC (CL)

e L4 ITEM 43 EXEC (CL)

If 'CNCT config:

o ITEM 48 EXEC (INH)

=

[GNC SYS SUMM 2|

e Monitor L RCS He AP for
leaks. If L RCS leak
suspected, secure sys and
call MCC

«\MCC for sleep config

w

N

Left RCS TK and Manf Press
and Qty (leak detection lost)

¢ P/ OMS Burn Monitor Cue
Card to (1) Monitor GMBL
Angles and BALL Vlvs for
left OMS performance (2)

e Perform OMS Pc LOW for L
OoMS V'

L OMS PC

(R13V)

e C/W PARAM SEL tw
(three) — 007

e C/W PARAM — INH

e C/W PARAM SEL tw
(three) — 046

e C/W PARAM — INH

e C/W PARAM SEL tw
(three) — 056

e C/W PARAM — INH

e C/W PARAM SEL tw
(three) — 027

e C/W PARAM — INH

e C/W PARAM SEL tw
(three) —> 119

W

L OMS OX Tk ULL pressures

L RCS Fu Tk ULL pressures

L RCS leak

L OMS PC

ACTIONS MEASUREMENT LOSS NOTES
GNC 23 RCS Jet PC, PC discrete, Injector . .
temps (Jet fail-off, leak RM @ Prior to deorbit,
RCS L detection) override L3 Manf viv status
¢ ITEM 2 EXEC to OP

Auto overpressure
protection lost for L RCS
Fuel Dual Reg failure

(3) (03) L RCS FUEL He
TK P, L OMS OXID TK P,
and ([(OMS/MPS]) L OMS N2
TK P, L OMS Pc are lost.
(O3) L RCS FUEL PRPLT
QTY ind on meter is invalid

08/14/06
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COMM SSR-23

OI DSC LOST: OR1

ACTIONS MEASUREMENT LOSS NOTES
GNC 23 RCS ) . i i ;
Jet PC, PC discrete, Injector @ Prior to deorbit, override
RCS R temps (Jet fail-off, leak RM R1 Manf viv status to OP
¢ ITEM 3 EXEC '

Reprioritize jets:

DES INH on R1,2 jets

e R2R ITEM 10 EXEC (*)

e R1R ITEM 14 EXEC (*)

e R2U ITEM 18 EXEC (*)

e R1U ITEM 20 EXEC (*)

e R2D ITEM 26 EXEC (*)

e R1A ITEM 30 EXEC (*)

* Reselect auto deselected
jets (2)

Increase PRI Jet Fail Limit:

¢ ITEM 4+3 EXEC

Override Manf vlv status to
CL for R1,2 Manifolds:

OVRD MANF VLVS

¢ R1 ITEM 40 EXEC (CL)

e R2 ITEM 41 EXEC (CL)

If 'CNCT config:

o ITEM 48 EXEC (INH)

detection)

(07)
« AFT R RCS MANF ISOL
5 — CL (tb-CL), then GPC

Jet Injection temps (Jet leak
RM detection)

e Perform LOSS OF
VERNIER (ORB OPS,
RCS)

[GNC SYS SUMM 2|

e Monitor R RCS He AP for
leaks. If R RCS leak
suspected, secure sys and
call MCC

«JMCC for sleep config

w

Right RCS Tk and Manf
Press and Qty (leak
detection lost)

(R13V)

e C/W PARAM SEL tw
(three) — 066

e C/W PARAM — INH

e C/W PARAM SEL tw
(three) — 047

e C/W PARAM — INH

e C/W PARAM SEL tw
(three) — 086

e C/W PARAM — INH

e C/W PARAM SEL tw
(three) —> 119

R RCS OX ULL pressure

R OMS Fu Tk ULL pressure

R RCS leak

R OMS no-go for on-orbit
burns

ROMS FulnjT

(2) (03) R RCS OXID He
TK P, R RCS OXID PRPLT
TK P, R OMS FUEL TK P
and ([OMS/MPS]) R OMS He
P are lost. (O3) R RCS
OXID PRPLT QTY ind on
meter is invalid

Auto overpressure
protection lost for R RCS
Oxidizer Dual Reg failure

@ Loss of fuel injector
temp is no-go for noncritical
on-orbit burns. Engine will
be used for deorbit

08/14/06
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COMM SSR-24

OI DSC LOST: OR2

Reprioritize jets:

DES INH on R3,R4 JETS

¢ R4AR ITEM 8 EXEC (¥)

e R3R ITEM 12 EXEC (¥)

e R4U ITEM 16 EXEC (¥)

e RAD ITEM 24 EXEC (*)

¢ R3D ITEM 28 EXEC (*)

e R3A ITEM 32 EXEC (*)

* Reselect auto deselected
jets (2)

Increase PRI Jet Fail Limit:

¢ ITEM 4+3 EXEC

Override Manf vlv status to
CL for R3,4 Manifolds

OVRD MANF VLVS

¢ R3 ITEM 42 EXEC (CL)

e R4 ITEM 43 EXEC (CL)

If 'TCNCT config:

o ITEM 48 EXEC (INH)

[GNC SYS SUMM 2|

e Monitor R RCS He AP for
leaks. If R RCS leak
suspected, secure sys and
call MCC

«\MCC for sleep config

N

Right RCS Tank and Manf
Press and Qty (leak
detection lost)

¢ P/l OMS Burn Monitor Cue
Card to (1) Monitor GMBL
Angles and BALL Vlvs for
right OMS performance (2)

e Perform OMS Pc LOW for
R OMS )’

R OMS PC

(R13V)

e C/W PARAM SEL tw
(three) — 037

e C/W PARAM — INH

e C/W PARAM SEL tw
(three) — 076

e C/W PARAM — INH

e C/W PARAM SEL tw
(three) — 086

e C/W PARAM — INH

e C/W PARAM SEL tw
(three) — 057

e C/W PARAM — INH

e C/W PARAM SEL tw
(three) —> 119

R OMS OX Tk ULL pressure

R RCS Fu ULL pressure

R RCS leak

R OMS PC

ACTIONS MEASUREMENT LOSS NOTES
GNC 23 RCS Jet Pe, Pe discrete, Injector () Prior to deorbit,
temps (Jet fail-off, leak RM -
RCS R detection) override R3 Manf vlv status
¢ ITEM 3 EXEC to OP

Auto overpressure
protection lost for R RCS
Fuel Dual Reg failure

(3) (03) RRCS FUEL He
TK P, R RCS FUEL PRPLT
TK P, R OMS OXID TK P
and ([OMS/MPS]) R OMS N2
TK P, R OMS PC are lost.
(03) R RCS FUEL PRPLT
QTY ind on meter is invalid

08/14/06
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COMM SSR-25

Ol DSC LOST: OM1

ACTIONS

MEASUREMENT LOSS

NOTES

When reqd:

e Perform FUEL CELL
PURGE — MANUAL (ORB
OPS, EPS) (Cue Card)
(Assume SM 2 not available
when using Cue Card)

RN

FC Purge O2 Vent Line temp
FC Purge H2 Vent Line
temp 2

(R13U)

o C/W PARAM SEL tw
(three) — 062

o C/W PARAM - INH

e C/W PARAM SEL tw
(three) — 023

e C/W PARAM - INH

e C/W PARAM SEL tw
(three) —> 119

FC1 Stack temp

MNC volts

e Perform CIRC PUMP
XDCR FAILURE
WORKAROUND,
APU/HYD SSR-3 for 'L’
xdcrs on display SM 87
HYD THERMAL

HYD sys temps

If FLASH EVAP CNTLR PRI
B enabled:

e Perform FES RESTART,
ECLS SSR-5, using PRI A

Most FES Feedline A Htr
measurements

e Perform ECLS
COMPUTATION INHIBIT,
ECLS SSR-14, TABLE D
for faulty parameters:
925522 SYS1N2TK2T
925524 SYS2N2TK2T
925529 SYS 1 N2 PRESS

w

N2 Qty (two) 1,2

A DD

ESS 3AB volts
FC1 volts
FC 1,2,3 AMPS

@ Causes loss of FC Auto
purge capability
() ciw params 1,21,41

are lost also, but high
limit-sensed only

@ Recoverable by TMBU

@ Use pnl F9 Meter for
insight to FC AMPS, ESS
3AB, and FC1 volts

03/05/07
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COMM SSR-26

Ol DSC LOST: OM2

ACTIONS

MEASUREMENT LOSS

NOTES

(R13U)

e C/W PARAM SEL tw
(three) — 072

o C/W PARAM - INH

e C/W PARAM SEL tw
(three) — 082

e C/W PARAM — INH

o C/W PARAM SEL tw
(three) — 003

e C/W PARAM — INH

e C/W PARAM SEL tw
(three) — 013

o C/W PARAM - INH

e C/W PARAM SEL tw
(three) —>119

FC 2,3 Stack Temp

MNA,MNB volts

e Perform CIRC PUMP
XDCR FAILURE
WORKAROUND,
APU/HYD SSR-3 for 'L’
xdcrs on display SM 87

N

HYD sys temps
HYD sys 2,3 Accumulator
pressures

e Perform FES RESTART,
ECLS SSR-5, using PRI B

HYD THERMAL
If FLASH EVAP CNTLR PRI Most FES Feedline B Htr
A enabled: measurements

If Topping Evap enabled:
L1

e TOP EVAP HTR DUCT —
A/B

Fwd,Aft Topping Duct Htr
measurements

If High Load Evap enabled:

(L1)

e HI LOAD DUCT HTR —
A/B

HI Load Outbd Duct Htr
measurements

e Perform ECLS
COMPUTATION INHIBIT,
ECLS SSR-14, TABLE D
for faulty parameters:
925521 SYS1N2TK1T
925523 SYS2N2TK1 T
925525 SYS1N2TK3 T
925530 SYS 2 N2 PRESS

w

N2 Qty (two) 1,2

(A12)

« APU HTR TK/FU LN/H20
SYS 1A,1B,3A,3B (four) —
AUTO

APU H20 sys htr monitoring
temps

(ML86B:C)

If Rendezvous or Docked

e cb MNA ,MNB EXT
ARLK HTR VEST
Z1/2/3 (two) —cl

External Airlock H20 Transfer
Line press
Vestibule Temps 1,2

D

FC 2,3 volts
ESS 1BC, 2CA volts

@ C/W params
11,31,61,72,82 are lost also,
but high limit-sensed only

(2) GPC capability to
monitor HYD Accumulator
pressure lost for 2,3
systems. HYD Reservoir
pressure monitoring remains

(3) Recoverable by TMBU

@ Use pnl F9 Meter for
insight to ESS and FC volts

03/05/07
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COMM SSR-27

OI DSC LOST: OA1l

If 'CNCT config:

¢ ITEM 48 EXEC (INH)

(A14)

¢ RCS/OMS HTR OMS
CRSFD LINES (two) —
A AUTO, B AUTO

OMS/RCS Htr monitoring
temps

¢ Perform CIRC PUMP
XDCR FAILURE
WORKAROUND,
APU/HYD SSR-3 for ‘L’
xdcrs on display SM 87
HYD THERMAL

HYD sys temps

e Perform CIRC PUMP
PRESS XDCR FAILURE
WORKAROUND,
APU/HYD SSR-1 for Circ
Pump 1

HYD Circ Pump 1 pressure

APU 1 Fuel Qty (MDU and
CRT)

(R13V)

e C/W PARAM SEL tw
(three) — 009

e C/W PARAM — INH

e C/W PARAM SEL tw
(three) — 039

e C/W PARAM — INH

o C/W PARAM SEL tw
(three) —> 119

MPS He TkP C

MPS HeREG P C

If High Load Evap enabled:

(L

e HI LOAD DUCT HTR —
A/B

Hi Load Inbd Duct Htr
measurement

ACTIONS MEASUREMENT LOSS NOTES
GNC 23 RCS @ C/W param 109 is also

lost, but is inhibited during
post insertion

06/13/06
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COMM SSR-28
OI DSC LOST: OA2

ACTIONS MEASUREMENT LOSS NOTES
GNC 23 RCS @ Causes loss of FC Auto

If 'CNCT config:

¢ ITEM 48 EXEC (INH)

(A14)

¢ RCS/OMS HTR OMS
CRSFD LINES — A AUTO,
B AUTO

OMS/RCS Htr monitoring
temps

When reqd:

e Perform FUEL CELL
PURGE — MANUAL (ORB
OPS, EPS) (Cue Card)
(Assume SM 2 not available
when using Cue Card)

[EnY

FC Purge H2 Vent Line
temp 1

e Perform CIRC PUMP
XDCR FAILURE
WORKAROUND,
APU/HYD SSR-3, for ‘L’
xdcrs on display SM 87
HYD THERMAL

HYD sys temps

e Perform CIRC PUMP
PRESS XDCR FAILURE
WORKAROUND,
APU/HYD SSR-1
for Circ Pump 2

HYD Circ Pump 2 pressure

e Perform APU FUEL TANK P
XDUCER FAILURE
WORKAROUND, APU/HYD
SSR-4 for APU 2

e Perform APU FUEL TANK T
XDUCER FAILURE
WORKAROUND, APU/HYD
SSR-6 for APU 2

APU 2 FUEL TK P

APU 2 FUEL T TK SURF

(R13U)

e C/W PARAM SEL tw
(three) — 107

e C/W PARAM — INH

e C/W PARAM SEL tw
(three) — 019

e C/W PARAM — INH

e C/W PARAM SEL tw
(three) — 049

e C/W PARAM — INH

e C/W PARAM SEL tw
(three) —> 119

EVAPOUTT1

MPS He Tk P L

MPS He REG P L

(07)
 AFT R RCS MANF ISOL
5— CL (tb-CL), then GPC

Jet Injector temps (Jet leak
RM detection)

« Go to LOSS OF VERNIER
(ORB OPS, RCS)

Purge capability

() c/w params 18,48,69
are lost also, but high
limit-sensed only; C/W
param 99 is also lost, but is
inhibited during post insertion

06/13/06
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COMM SSR-29

OI DSC LOST: OA3

ACTIONS

MEASUREMENT LOSS

NOTES

(A14)

¢ RCS/OMS HTR OMS
CRSFD LINES - A
AUTO, B AUTO

OMS/RCS Htr monitoring
temps

e Perform CIRC PUMP
PRESS XDCR FAILURE
WORKAROUND,
APU/HYD SSR-1 for Circ
Pump 3

HYD Circ Pump 3 pressure

(R13U)

e C/W PARAM SEL tw
(three) — 029

e C/W PARAM — INH

e C/W PARAM SEL tw
(three) — 059

e C/W PARAM — INH

e C/W PARAM SEL tw
(three) — 117

e C/W PARAM — INH

e C/W PARAM SEL tw
(three) —> 119

MPS He TkKP R

MPS He REG P R

EVAP OUT T 2

e Perform CIRC PUMP
XDCR FAILURE
WORKAROUND,
APU/HYD SSR-3
for ‘L’ xdcrs on display SM
87 HYD THERMAL

HYD sys temps

¢ Perform APU FUEL TANK P
XDUCER FAILURE

SSR-4 for APU 3

e Perform APU FUEL TANK T
XDUCER FAILURE
WORKAROUND, APU/HYD
SSR-6 for APU 3

WORKAROUND, APU/HYD

APU 3 FUEL TK P

APU 3 FUEL T TK SURF

e Go to ECLS
COMPUTATION INHIBIT,
ECLS SSR-14, TABLE D
for faulty parameter:
925526 SYS1N2TKA T

N

N2 Qty 1 (OV105)

@ C/W params
28,58,59,117 lost also, but
high limit-sensed only; C/W
param 119 is also lost, but is
inhibited during post insertion

@ Recoverable by TMBU

06/13/06
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COMM SSR-30

OI DSC LOST: OM3

ACTIONS

MEASUREMENT LOSS

NOTES

e Perform CIRC PUMP
XDCR FAILURE
WORKAROUND,
APUY/HYD SSR-3 for
ACCUM P 1 xdcr

[y

HYD sys 1 Accumulator
pressure

@ GPC capability to
monitor HYD Accumulator

HYD Reservoir pressure
monitoring remains

pressure lost for system 1.

06/13/06
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PRIMARY
C/wW

P
-_—

C/W 41a PRIMARY C/W
PRIMARY [ 1 |msTR No | 2 | PRIMARY
CIw ALARM It, C/W C/W ANNUN LT
(F7) tone tripped ? FAILED ON
YES
Light on if: \
CWE fails self-test 3 IA” annun lts
C/W Sys A(B) oxCept BACKUP |5 4.1b
timing failure ”
GIW Sys A(B) pwr C/W ALARM on 7
sply failure NO

Nominal Config:

(0O13:A)

cb ESS 1BC C/W
A-cl

(013:C)

cb ESS 2CA C/W
B-cl

(C3)

C/W MODE -
NORM

(R13U)

Annun Itg sys
operational

Smoke detn sys
operational

y @

[e] 421

Y

4 I BACKUP C/W
ALARM Iton ?

YES

5

Cycle C/W Sys

“ B pwr

NO
Y

[10]

Tee

(013:C)

cb ESS 2CA
C/W B - op
(MA), then cl

F2(F4,A7U)

MSTR ALARM
pb — off

(F7)C/IWPRIC/W INO | 6
It off ?

C/W SYS B
FAILURE

YES

y

7 ITRANSIENT
PROBLEM IN C/W
SYS B

MO0

8

| C/W Sys B pwrdn

| 9 [cwsysA

redundancy

To pwr Sys A

redundantly:

e Go to CAUTION
AND WARNING
ELECTRONICS
UNIT
CONTINGENCY
POWER (IFM)

(013:C)

cb ESS 2CA C/W B — op (MA)

Capabilities remaining:

Bkup C/W limit sensing

Pri C/W limit sensing

C/W Sys A Alarms (MA Its, ACCU tone,
MIDDECK SMU Byp tone, annun lts)

Iltems lost:

(F

2,F4,A7U,MO52J)

Two of four bulbs in each MA It

(F

7)

Bkup C/W Alarm Annun It cannot be reset

(MO58F)
Sleep station hdst tones

(MO29J)
Emer tones to dedicated speaker coil

Other loss:

Si

ren for (L1) SMOKE DETN B SNSRS

NOTE
Bkup C/W Alarms must be MSG RESET to
prevent masking of subsequent Bkup

C/W Alarms

To extinguish
PRIMARY C/W lt,
remove bulbs or
select (C3) C/W
MODE - ACK

@ BACKUP C/W
ALARM It is not
accompanied by fault
msg and cannot be
MSG RESET

(3) Al four bulbs in
each MA It will
illuminate during lamp
test

To extinguish
(F7) PRIMARY C/W
and BACKUP C/W
ALARM lts, remove
bulbs or select (C3)
C/W MODE - ACK

@2 Until C/W IFM
cables installed, loss
of ESS 1BC DA1
would not generate
aural alarm so that
Fuel Cell 1 could be
safed. FSMs must be
continually monitored

@ Redundancy
can be verified by
opening cb ESS 1BC
C/W A (O13:A) and
receiving alarm tones

10/13/06
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C/w 4.1a

(Cont)

10 | VPRI C/W A Sys

o Refer to PRIMARY
C/W PARAMETER
MATRIX (Cue Card)

(R13U)
o C/W PARAM
STATUS - TRIP

No param tripped

—>4.1b

Some erroneously
tripped params

11 | Cycle G/W Sys

Accounted for all
tripped params

A pwr

(013:A)

e cb ESS 1BC C/W
A —op (MA),
then cl (MA)

F2 (F4,A7U)
¢ MSTR ALARM
pb — off

(F7) C/W PRI C/W
It off ?

12 | For erroneously

lYES

4.1d

tripped param

(R13U)

e C/W PARAM SEL
tw — XXX (param
number)

4.1t

10/13/06
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C/W 41a (Cont)
13 | VSiren A
(L1)
o SMOKE DETN
CKT TEST-A
o Wait 15-25 sec
«\For Siren
Py NO . S14 | ACycIe c/w
VES ys pwr
(L1)
A e SMOKE
15 | VSiren B DETN CKT
TEST - OFF
(L1) o SMOKE DETN
o SMOKE DETN SNSR — RESET
CKT TEST — OFF
o SMOKE DETN (013:A)
o SMOKE DETN A — op, then cl
. Wsit 15.25 200 FF4ATY)
. o MSTR ALARM
\For Siren b — off
Siren 2 NO M6 =
iren 7 > (F7)CWPRICW  [vEs| 17 | TRANSIENT
VES (L1) It off ? PROBLEM IN C/W
o SMOKE DETN NO SYS A SELF-TEST
v CKT TEST - @
18 | Cycle C/W Sys OFF .
A wr « SMOKE DETN 19| c/w sYs A
SNSR - RESET FAILURE
(L1)
o SMOKE DETN ‘
CKT TEST — OFF 5 |
« SMOKE DETN
SNSR — RESET
(013:A)
e cb ESS 1BC C/W
A —op (MA),
then cl (MA)
F2(F4,A7U)
o MSTR ALARM
pb — off y @
C/W PRI C/W NO | 20 | PRI C/W SYS 21 | Reconfig
It off ? PARTIAL FAILURE >
YES OR SELF-TEST (R13U)

4.1d

FAILURE

o Inhibit param specified on
PRIMARY C/W PARAMETER

for:

MATRIX (Cue Card)
e Use C/W & FDA TABLE (REF
DATA, C/W) to reset param limits

CH Param

004 CABPRESS
007 OMS TK P OX-L
017 OMSTKP FU-L
037 OMSTKP OX-R
047 OMS TKP FU-R
074 CABFANAP
106 FREON FLOW 1
116 FREON FLOW 2

(R13U)

e C/W PARAM SEL tw —-> 119

For any
nuisance alarms that
cannot be inhibited,
use 4.1b | 5 [to pwrdn
PRI C/W or use 4.1c
to disable tone

Notify MCC of

tripped params.
Param combinations
will give clue to
failure

@ All primary C/W
params were enabled
and their limits reset
to default (PROM)
value when cb ESS
1BC C/W A closed

10/13/06
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C/w

4.1b ALL ANNUN LTS ON EXCEPT BACKUP

C/W ALARM
4.1a
41a( 10

!

@ All primary C/W
params were enabled
and their limits reset

to default (PROM)

value when cb ESS
All Annun Lts On 1 | Cycle C/W Sys 1BC C/W A closed
Except Backup A pwr
C/W Alarm i
Expect MSTR @ All four'bulbs in
each MA It will
(F7) ALARM: P .
013:A illuminate during lamp
. ( A) test
Caused by:  cb ESS 1BC C/W
C/W Sys A pwr A —op, then cl @ Until C/W IFM
supply failure cables installed, loss
F2(F4,A7TU) ,
MSTR ALARM of ESS 2CA DA2
Nominal Confia: ¢ b — off would not trigger
((;’1?!2? onfig: pb-o aural alarm so that
cb ESS 1BC C/W (F7) YES| 2 | TRANSIENT Fuel Cell 2 could be
Aol C/W PRI C/W "I INDUCED PWR safed within 9 min.
(013:C) It off 7 SPLY OR TIMING FSI\{!S must be o
cb ESS 2CA C/W NO FAILURE 420 7 | continually monttore
B-cl l @ @ Redundancy
(8\12 MODE Y Y can be verified by
- 3 |C/WSYSA 4 | Reconfig opening cb ESS 2CA
NORM PJWR SPLY OR C/W B (013:C) and
(R13U) TIMING FAILURE (R13V) receiving alarm tones
Annun Itg sys o Inhibit param specified on
operational PRIMARY C/W PARAMETER MATRIX
Smoke detn sys (Cue Card)
operational e Use C/W & FDA TABLE (REF DATA, C/W)
to reset param limits for:
CH Param
004 CABPRESS
007 OMS TK P OX-L
017 OMS TK P FU-L
037 OMS TKP OX-R
047 OMS TKP FU-R
074 CAB FAN AP
106 FREON FLOW 1
116 FREON FLOW 2
(R13U)
e C/W PARAM SEL tw (three) —> 119
5 | Sys A and PRI C/W pwrdn 6 | C/W Sys B
Expect MSTR ALARM: redundancy
(O13:A) To pwr Sys B
e cb ESS 1BC C/W A -op redundantly:
Capabilities remaining: ¢ Go to CAUTION
Bkup C/W limit sensing AND WARNING
C/W Sys B Alarms (MSTR ALARM ELECTRONICS
Its, ACCU, sleep station tones) UNIT
ftoms lost CONTINGENCY
(F7) : POWER (IFM)
All C/W annun lts
(R13U)
C/W status pnl Its, functions
(F2,F4,A7U,M052J)
Two of four bulbs in each MA It
(A2)
Emer tones to dedicated speaker coil
(MO42F)
Bypass tones to MIDDECK SMU
Other losses:
Pri C/W limit sensing and siren for (L1)
SMOKE DETN A SNSRS
Ol TLM Of MASTER ALARM
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C/w

4.1c

NONRESETTABLE MA LT OR TONE

©)

(1) tuminated MA
It bulbs are mounted

MSTR 1 | constant alarm |NO | 2 [ (F2,F4,a70,  [no | 3 |LamP DRIVER] ||
ALARM tone ? > [MO52J) *IEAILED ON in sealed assy .
VES More than one PRI C/W limit
MSTR ALARM It sensing and (F7)
(Cannot.be reset by on? annun will still be
R’AGSFJ_IF_GRSSXE%SKAY ) Vs functional
p .
,, JOR
szr?%dd%er failed 4 of ESS 2CA DA2
on (013:C) would not trigger
e cb ESS 2CA CW aural alarm so that
Cé\griﬁeﬁgmp‘ B —op (MA) Fuel Cell 2 could be
/ safed within 9 min.
CEVI\\//IESéS CA/(V?/) F2(F4,A7U) FSMs must be
’ » Or MSTR ALARM i i
SM alarm failed ° ob - off continually monitored
on
Constant MSTR ALARM NO= 5 | C/W SYS A
retriggering It off ? MASTER ALARM
caused by PRI YES LT CIRCUIT
C/W trig mem or FAILURE
self-test failure
\i \i @
6 | Tone disable 7 | C/W SYS B 8 |
Nominal Config: MSTR ALARM LT o (013:C)
. 05,09,L9,A13,R10 .
(O13:A) (05,09,L9,A13, ’ CKT FAILURE b ESS 2CA CW
cb ESS 1BC CIW MOA42F, MOS8F) S
A—cl ¢ AUD PWR
(013:C) (seven) —
cb ESS 2CA C/W AUD (OFF)
B-cl .
Klaxon or Siren in | 9 |[C/wWSYSB
(CS\:IS\; MODE — MIDDECK speaker "1 EMER ALARM _>
NORM Klaxon or Siren in FAILED ON
(R13U) OS speaker
Annun Itg sys -
operatigng; No Klaxon or Siren v
Smoke detn sys 10| c/w sys A
operational EMER ALARM
FAILED ON
11 | Disconnect OS speaker
(013:A)
e cb ESS 1BC C/W A —op (MA)
e Perform OS SPEAKER BOX
DISCONNECT (IFM)
(R13U)
e C/W TONE VOL A — ccw
(using screwdriver)
(MO42F)
e BYP TONE VOL — ccw
(using screwdriver)
e MIDDECK SPKR AUD
TONES - ACCU
(05,09,L9,A13,R10,MO42F,
MO58F)
e AUDIO PWR (seven) — as reqd
(013:A)
e cb ESS 1BC C/W A —cl (MA)
F2(F4,A7U)
¢ MSTR ALARM pb — off
10/13/06 4-8 MAL/ALL/GEN |1




C/W 41c (Cont)

@ Illuminated

00 @ ©0)0) mountad in saled

12 | C/W Sys B redundancy 13 | C/W Sys B pwrdn assy
To pwr Sys B redundantly: (013:C) @ Until C/W IFM
e Perform CAUTION AND WARNING e cb ESS 2CA C/W B - op (MA) cables installed,
ELECTRONICS UNIT — — loss of ESS 2CA
CONTINGENCY POWER (IFM) Capabilities remaining: DA2 would not
Bkup C/W limit sensing trigger aural alarm
Pri C/W limit sensing so that Fuel Cell 2
- C/W Sys A Alarms (MA Its, ACCU could be safed
14 | Reconfig tone, MIDDECK SMU Byp tone, within 9 min. FSMs
(R13U) annun Its) must be continually
e Inhibit param specified on Items lost: monitored
PRIMARY C/W PARAMETER (F2,F4,A7U,M0O52J)

@ Redundancy

MATRIX (Cue Card) Two of four bulbs in each MA It b ified b
o Use CW & FDATABLE (REF | |soomrmmmmmmmmmmmmm oo o b ESS
DATA, C/W) to reset param limits for: (F7) 4 9 .
’ Bkup C/W Alarm Annun It cannot be 2CA C/W B (013:C)
CH  Param reset and receiving alarm
004 CABPRESS |~ |reset tones
007 OMS TK P OX-L (MOS58F)
8;; 8”2 1& E (F)l)J(_LR Sleep station hdst tones @ All four bulbs in
-~ | |toooomomm e each MA It will
047 OMSTKP FU-R (MO29J) ) ] illuminate during
074 CABFANAP Emer tones to dedicated speaker coil lamp test
106 FREON FLOW 1 Other loss: @
116 FREON FLOW 2 ) ’ To extinguish
R130) Siren for (L1) SMOKE DETN B SNSRS (F7) PRIMARY C/W
NOTE and BACKUP C/W
e C/W PARAM SEL tw-> 119 Bkup C/W Alarms must be MSG ALARM lts, remove
RESET to prevent masking of bulbs or select (C3)
@ subsequent Backup C/W Alarms C/W MODE - ACK
(@) until cw 1FM
y cables installed,
15 | VC/W Sys B 16 loss of ESS 1BC
DA1 would not
(013:C) (05,09,L9,A13,R10, generate aural alarm
o cb ESS 2CA C/W MO42F,MO58F) so that Fuel Cell 1
B -op (MA) ¢ élé\?eﬁ;/vzs reqd could be safed.
_ FSMs must be
.F2|\(/|FS4TP§7XE ARM continually
monitored
pb — off OO QD)
MSTRALARM  [VES| 17|c/wsysB [ 18] 19 | c/w sys A All primary
It off ? ALARM FAILED "TR13v) >[redundancy CIW params were
NO ON C/W TONE VOL Qne_lbled and their
@ * . To pwr Sys A limits reset to default
Y B- ccw_(usmg redundantly: (PROM) value when
20 | Param status screwdriver) e Go to CAUTION cb ESS 1BC C/W A
(013:C) (05,09,A13,R10, AND WARNING closed
« cb ESS 2CA C/W MO42F MO58F) ELECTRONICS 11 (79) Lost cw sys B
B-cl * AUD PWR UNIT alarm tones except
- d CONTINGENCY cep
(seven) —asreq for emer tones in
F2(F4,A7U) POWER (IFM) Middeck speaker
o MSTR ALARM (013:.C) Sleen Station Hdst
pb — off o cb ESS 2CA C/W eep Station Hds
B—cl has constant tone
(R13U)
« C/W PARAM F2(F4,A7) bRed“_?_dgnbcy
STATUS - INH ¢ MSTR ALARM can be Veg ESS y
hold during pb — off opening ¢
|('19xt step) 1BC C/W A (O13:A)
o C/W MEM — ?Onnde;ecewmg alarm
CLEAR, then
READ (17) Additional lts
All tripped which light during
parameters E}» C/W MEM — READ
inhibited ? indicate tripped
params that are not
VES inhibited
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25 |

(R13U)
o C/W PARAM SEL
tw—> 119

C/W 41c (Cont)
20|23

v
21 | Inhibit
tripped param
(R13U)
o C/W PARAM SEL

tw — param number
o C/W PARAM - INH
A7TU(F2,F4)
¢ MSTR ALARM It
pb — off
MSTR ALARM YES | 22 | PRI C/W
It — off ? " | TRIGGER MEMORY
NO FAILURE

\
23 | Are all A
tripped params 24 | Reenable param
inhibited ? Singl bl

e Singly enable
YES v NO all but last
[2]1 param inhibited in
) block ; expect
C/W Alarm with

26 | Reenable param each enable
(R13U) (R13U)

o C/W PARAM SEL
tw — Param number
INH in block

o C/W PARAM — ENA
(MA)

e C/W PARAM SEL
tw — Param number

e C/W PARAM — ENA
(MA)

(05,09,A13,R10,
MO42F,MO58F)
¢ AUD PWR

(seven) — as reqd

o Repeat last two steps A7U (F2,F4)
for each param INH in e MSTR ALARM
block pb — off
* C/W PARAM SEL
tw—>119
20
y y
27 | PRI C/W SYS
PARTIAL FAILURE OR
C/W SYS SELF-TEST
FAILURE
MO ©.0)
28 | Disable C/W Sys A| | 29 | C/W Sys B
tones " |redundancy
(R13U) To pwr Sys B
e C/WTONE VOL A - redundantly:
ccw (using e Go to CAUTION
screwdriver) AND WARNING
ELECTRONICS UNIT
(MO42F)

e BYP TONE VOL —
ccw

¢ MIDDECK SPKR
AUD TONES -
ACCU

(05,09,A13,MO42F,

MOS58F)

e AUD PWR (seven) —
as reqd

CONTINGENCY

POWER (IFM)

(3) untilcw IFM
cables installed, loss
of ESS 2CA DA2
would not trigger
aural alarm so that
Fuel Cell 2 could be
safed within 9 min.
FSMs must be
continually
monitored

@ Redundancy
can be verified by
opening cb ESS 2CA
C/W B (013:C) and
receiving alarm tones

(12) should stil
have PRI C/W limit
sensing with (F7)
Annun Its and emer
tone alarms via OS
speaker

10/13/06
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C/W 41d PRI C/W SYS ANNUNCIATES FALSE
ALARM
7.5b
PRI C/W Sys | 1 |(FryBACKUP
Annunciates 7 |C/W ALARM lton  [YES
—» 4.2a| 1
False Alarm wlo CRT fault
F7) msg ?
Annun It on but "NO
indicated sys
checks normal Ll
e Refer to
Caused by: PRIMARY C/W
Annun It failed on PARAMETER
PRI C/W Sys MATRIX (Cue
Inhibit memory Card)
failure
Limit value (R13U)
failure o C/W PARAM
Limit sense STATUS —TRIP @
failure Any status It YES | 3 |Param NO 2
SflgiT:rleCondltloner ?slsoci?ted \Evl-lt;) " Inormally -
alse alarm -
Param Select or Annun It on ? inhibited ?
Multiplexer YES
failure NO y
4 | Inhibit
param
Nominal Config:
(O13:A) (R13U)
cb ESS 1BC C/W 10 o C/W PARAM
A—cl SEL tw — desired
(013:C) y A param
cb ESS 2CA C/W 5 e C/W PARAM —
B—cl (R13U) INH
(C3) o C/W PARAM SEL
C/W MODE — » C/W PARAM tw—>119 @@
NORM STATUS - INH
(R130) (hold during (F7) CW Annun it Ino | 6 [ PRI CW
Annun tg sys next step) off % INHIBIT MEMORY
operational o C/W MEM — YES @ FAILURE
Smoke detn sys CLEAR, then —
operational READ 7 | PARAM
e Compare INH ENABLED
with MEMORY INADVERTENTLY 10
(equiv to
tripped) Its @ l
All MEMORY | s | (F7) C/W 9 | IN ADDITION
(tripped) param " [ ANNUN LT CKT TO OTHER SYS
INH FAILED ON PROBLEM, PRI
Any MEMORY C/W (F7) ANNUN
(tripped) param 10 | LT SELECT CKT
FAILURE
not INH F7)
«VANnun It
status as each y -
out-of-limit 1" | Reconfig
param is
parar (R13U)
inhibited « Reenable
(R13U) param inhibited
e C/W PARAM in block
SEL tw - ¢ C/W PARAM SEL
desired param tw—>119
o C/W PARAM — .
INH o Notify MCC
which param
(F7) C/W Annun It caused false
out ? annun

NO YES

Correct param
inhibit status can be
verified using
PRIMARY C/W
PARAMETER
MATRIX Cue Card

Depending on
param value, It may
be extinguished by
changing limits

(3) To disable Its,
remove illuminated
bulbs or select (C3)
C/W MODE - ACK

Prior to
changing any
param limit value,
\param select
capability with
INH/ENA capability
verification using
procedure in

block

04/13/07
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C/w

(5]

\

4.1d
4.1a
|

(Cont)

12 | YParam select for erroneously tripped

param

(R13U)

e C/W PARAM SEL tw — XXX (param no.)
. —INH

. STATUS — INH (Vstatus)

. — ENA (MA)

. STATUS — INH (Vstatus)

Selected param was INH then ENA ?

NO
—»| 30

4.1a YES
¢ \

13 | \Limits

«\C/W & FDA TABLE (REF DATA, C/W) for
correct limits

(R13U)

C/W LIMIT SET

e LIMIT - UPPER(LOWER)

o FUNC — READ (\value)

o Repeat last two steps for LOWER limit

Limits correct ?

ES
14 | VLower limit function

\

NO
Y

(R13U)
C/W LIMIT SET

15 | Set limits for each erroneous limit

e VALUE tw - 5.95

(R13U)

C/W LIMIT SET

e VALUE tw — (correct value)

e LIMIT — UPPER (LOWER)

e FUNC — SET, then READ (Vvalue)

e LIMIT - LOWER

e FUNC — SET, then READ (\value)
C/w

o PARAM STATUS — TRIP

Param still out-of-limit ?

Param still out-of-limit ?

YES NO
O)

17 | PRI C/W

DEFAULT LIMIT
VALUE MEMORY
FAILURE OR
PARAM SELECT
CKT FAILURE

YES NO

16 | LOWER LIMIT
HAS BECOME
HIGH LIMIT

Y

18 | VParam shift high

(R13U)

C/W LIMIT SET

e VALUE tw - 5.95

e LIMIT — UPPER

e FUNC — SET, then READ (\value)
C/w

o PARAM STATUS — TRIP

Param still out-of-limit ?

NO YES
\i \i

[20]

19 | Find param trip
value

e Decr UPPER
limit
increments
until MSTR
ALARM tripped

Prior to
changing any
param limit value,
\param select
capability with
INH/ENA capability
verification using
procedure in

block

10/13/06
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C/wW 41d (Cont)
20 | VParam shift
low
(R13U)
C/W LIMIT SET
e VALUE tw - 0.00
e LIMIT - LOWER
e FUNC - SET,
then READ
(\value)
C/W
o PARAM
STATUS - TRIP
Param still NO 21 | Find param
out-of-limit ? ™[trip value
"YES e Incr LOWER
L limit in
22 .\/UPPER limit increments until
function MA tripped
(R13U)
C/W LIMIT SET
VWALUE tw — 19
0.00 -
o LIMIT - UPPER 1 66
* FUNC — SET, 23 [ VPRI C/W
then READ Valie
(\value)
C/w ¢ If analog
* PARAM param, use
STATUS - TRIP @ PRIMARY TO
Param .Sti.” YE% 24 | PARTIAL 2ﬁl\ifgg C/W
out-of-limit ? = PRI C/W SNSR, PARAMETER
NO MULTIPLEXER CALIBRATION
y OR LIMIT SENSE (REF DATA
25 | UPPER LIMIT FAILURE CIW) to
HAS BECOME estimate PRI
LOW LIMIT y C/W value in EU
26 and set new
: imis o
27 terronzously significant
ripped param:
« Reset LOWER 'ppec P change

limit to correct
value

(R13U)

C/wW

¢ PARAM SEL tw —
(param number)

¢ PARAM — INH

¢ PARAM
STATUS - INH
(Vstatus)

«\VPRI C/W value
with pnl meter

or tb (for
bi-levels)
PRI C/W and Pnl NO | 28 | PARTIAL
indications PRI C/W
agree ? MULTIPLEXER,
YES AMPLIFIER, OR
v LIMIT SENSE
29 | PARAM CKT FAILURE
SIGNAL
CONDITIONER
FAILURE

(5) Notify MCC of
change in PRI C/W
param and limit
values

Bi-level params
are identified in
NOTES column of
C/W & FDA TABLE
(REF DATA, C/W)

If pnl indicator
and PRIMARY C/W
param values agree,
snsr output failed

05/22/06
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C/w

41d (Cont)

4.1a| 18

42e| 2
!

30 | VParam Select bit failed to ‘1’

(R13U)

e C/W LIMIT SET VALUE tw —0.00
o C/W PARAM SEL tw — 000

—INH
STATUS — INH (Vstatus)
—ENA

STATUS — INH (Vstatus)

e Determine which param INH/ENA:

000

001 008 | 010 | 015 | None of
002 | 040 | 020 | 022 | those
004 | 080 | 100 listed

A

39 40 [ 41 59
o] L] L] [e=] |

31| PARAM SEL
CKT FAILURE.
LIMIT VALUE
CHANGE
CAPABILITY
PROBABLY
AFFECTED

32 | VParam select for bit failed to ‘0’

(R13U)

e C/W LIMIT SET VALUE tw —4.75
e C/W PARAM SEL tw - 119

—INH
STATUS — INH (Vstatus)
—ENA

STATUS — INH (Vstatus)

* Repeat above steps using param 088 and 077
eVParam select/results combinations for failure mode

Param Select/Results

19

119
118
119
119

109
119
119

11
110
119
109
100

019
010
009
000

(e.g.,

BCD Bit(s)
088 (077 Failedto0 Param Select Changes, Notes
088 077 None Transient problem
088 076 Units1 Subtract 1 from XY1, XY3, XY5, XY7, XY9 *
088 075 Units2 2 from XY2, XY3, XY6, XY7 *
088 073 Units 4 4 from XY4, XY5, XY6, XY7 *
088 067 Tens1 Subtract 10 from X1Z,X3Z,X5Z,X1Z,X9Z *
088 057 Tens2 20 from X2Z,X3Z,X6Z,X7Z *
088 037 Tens4 40 from X4Z,X5Z,X6Z,X7Z *
080 077 Units 8 Subtract 8 from XY8,XY9 *
080 070 All Units Only param XYO selectable
008 077 Tens8 Subtract 80 from X8Z,X9Z *
008 007 All Tens Only param X0Z selectable
000 000 All Tens & Units Only param 000 & 100 selectable
088 077 Hundreds Only param 0YZ selectable

080 070 Hund & Units Only param 0YO selectable
008 007 Hund & Tens Only param 00Z selectable
000 000 Al Only param 000 selectable

NOTE

* Thumbwheel selection of identified params will result in selection of subtracted param

for Units ‘2’ bit failed to ‘0’, selecting 046 will result in 044)

Did one of the identified trio of Param Select/Results combinations occur ?

YES NO

Prior to

changing param
limit, \that desired
param and an
unused param are
selectable using two
INH/ENA cycles
(see procedure in
block [12]), then
desired limit value
change capability on
unused param

10/13/06
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cycled op then cl:

e\Param inhibited per
PRIMARY C/W PARAMETER
MATRIX (Cue Card)

e Use C/W & FDA TABLE (REF

C/W 41d (Cont)
Prior to
ging param
l l limit, vVthat desired
param and an
33 | TRANSIENT 34 | PARAM SEL unused param are
PROBLEM OR CKT FAILURE. selectable using two
PARAM SEL BIT(s) LIMIT VALUE INH/ENA cycles
FAILED TO ‘'O’ CHANGE (see procedure in
CAPABILITY block [12]), then
! ® PROBABLY Vdesired limit value
35 [ If pnl 013 cb ESS 1BC C/W A AFFECTED change capability on

unused param

@ All primary

C/W params were
enabled and their
limits reset to

DATA, C/W) to reset param default (PROM) value
limits for: when cb ESS 1BC
CH Param C/W A closed

004 CABPRESS

007 OMS TK P OX-L
017 OMS TKP FU-L
037 OMS TKP OX-R
047 OMS TKP FU-R
074 CAB FAN AP

106 FREON FLOW 1
116 FREON FLOW 2

(R13U)

If hundreds bit or tens ‘2’ or ‘4’
bit failed to ‘0’:

¢ C/W PARAM SEL tw — 089

If hundreds bit or tens ‘2’ or ‘4’ bit
not failed to ‘0’:

e C/W PARAM SEL tw > 119
and < 170

36 | Select and inhibit unused
param

(R13U)
¢ C/W PARAM SEL
tw — 089 (or other param)
e C/W PARAM - INH
e C/W PARAM STATUS - INH

(Vstatus)
Selected param YES 37 | vLimit value for bit failed to ‘1’
INH ? >
v C/W LIMIT SET
0 o VALUE tw — 0.00
y e LIMIT - UPPER
38 e FUNC — SET, then READ (\value)

o C/W PARAM — ENA

e Select another unused, Noneof | 0.05 | 0.10 | 0.60
unhibited param from those | 0.20 | 0.80 | 1.50 | 2.00 | 0.00
PRIMARY C/W PARAMETER listed 0.40 | 1.00
MATRIX (Cue Card). Do not 4.00
select Param 000, 001, 002,
004, 008, 016, 020, 040, or 080

Which value read ?

|45| |48| |49| |62| |5o| |55|
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CIW 41d (Cont)

Of I
limit, vVthat desired

param and an

unused param are
E ﬂl 41 selectable using two

(R13U) (R13U) (R13U) INH/ENA cycles
o C/W PARAM SEL o C/W PARAM SEL o C/W PARAM SEL (see procedure in
tw — 078 tw — 024 tw — 088 block [12]), then

desired limit value
change capability on
unused param

\ \

42 | Param sel bit failure confirmation

(R13U)
e C/W LIMIT SET VALUE tw — 3.75
¢ C/W PARAM —INH

. STATUS — INH (Vstatus)
. —ENA
. STATUS — INH (Vstatus)

«VParam select/results combinations for failure mode

Param Select/Results

BCD Bit
First Second Failed to ‘1’ Param Select Changes, Notes
000/001 078/079 Units 1 Add 1to 0,2,4,6,8 Units sel
000/002  078/080 Units 2 2 0,1,4,58,9 Units sel *
000/004  078/082 Units 4 4 0,1,2,3,8,9 Units sel *
000/008  024/032 Units 8 8 0,1,2,3,4,5,6,7 Units sel *
000/010  088/098 Tens 1 Add 10to 0,2,4,6,8 Tens sel *
000/020  088/108 Tens 2 20 0,1,4,5,8,9 Tens sel *(a)
000/040  024/064 Tens 4 40 0,1,2,3,8,9 Tens sel *(a)
000/080  024/104 Tens 8 80 0,1,2,3,4,5,6,7 Tens sel *(a)

000/100  088/None Hundreds  Only param 100 thru 119 selectable

NOTE
* Results > 10, carry to next digit (e.g., 099 + 4 = 103)
Results > 128, subtract 128 (e.g., 94 + 40 = 134 - 128 = 006)
Results 120 thru 127 select PRIMARY C/W self-test param. (F7) PRIMARY C/W
ALARM, triggered by inhibiting or changing limit on self-test param, can only be
cleared by cycling pwr using (O13) cb ESS 1BC C/W A and resetting Master Alarm
(a) Selection invalid if Hundreds selected to ‘1’

Did one of the identified pair of Param Select/Results combinations occur ?

YES NO
\ \
43 | PARAM 44 | PARAM SEL
SELECT SINGLE BIT CKT FAILURE.
FAILED TO ‘1’ LIMIT VALUE
CHANGE
CAPABILITY
PROBABLY
AFFECTED

Y

|_4_7—|
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C/w 4.1d

!

45 | LIMIT VALUE
CKT FAILURE.
PARAM SELECT
CAPABILITY
PROBABLY
AFFECTED

(Cont)

o]

(R13U)
o C/W PARAM —
ENA

16

17

26

27

28

29

31

34

43

44

54

58

60

61

65

®

7]

then cl:

eVParam inhibited per PRIMARY C/W
PARAMETER MATRIX (Cue Card)
e Use C/W & FDA TABLE (REF DATA, C/W)
to reset param limits for:

If pnl O13 cb ESS 1BC C/W A was cycled op

Prior to

changing param
limit, \that desired
param and an
unused param are
selectable using two
INH/ENA cycles
(see procedure in

block ), then

desired limit value
change capability on
unused param

% All primary

C/W params were
enabled and their
limits reset to

default (PROM) value
when cb ESS 1BC
C/W A closed

CH Param
004 CAB PRESS
007 OMS TK P OX-L
017 OMS TKP FU-L
037 OMS TK P OX-R
047 OMS TK P FU-R
074 CAB FAN AP
106 FREON FLOW 1
116 FREON FLOW 2
(R13U)
o C/W PARAM SEL tw > 119
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CIW 41d (Cont)
y y y
4] 49| 50 |

(R13U) (R13U) (R13U)
o C/W LIMIT SET o C/W LIMIT SET o C/W LIMIT SET
VALUE tw — 3.90 VALUE tw — 2.60 VALUE tw — 4.90

\ \

51 | Limit value bit failure confirmation

(R13U)
o C/W LIMIT SET FUNC — SET, then READ (\value)
«VLimit value Set/Read combination for failure mode

Set/Read

BCD Bit
First Second Failed to ‘1’ Limit Set Value Select Changes, Notes
0.00/0.05 3.90/3.95 .05 Add .05 to 0 Hundredths value sel

0.00/0.10  2.60/2.70 Tenths 1 Add .1 t0 0,2,4,6,8 Tenths values sel
0.00/0.20 3.90/4.10 Tenths 2 Add .2 to 0,1,4,5,8,9 Tenths values sel *
0.00/0.40 3.90/4.30 Tenths 4 Add .4 to 0,1,2,3,8,9 Tenths values sel *
0.00/0.80 2.60/3.40 Tenths 8 Add .8 t0 0,1,2,3,4,5,6,7 Tenths values sel *

0.00/1.00 2.60/3.60 Units 1 Add 1 to 0,2,4 Units values sel *

0.00/2.00  4.90/0.50 Units 2 Add 2 to 0,1,4 Units values sel *

0.00/4.00 2.60/0.20 Units 4 Add 4 to 0,1,2,3 Units values sel *
NOTE

* Results > 10; carry to next digit (e.g., 4.70 + .8 = 5.50)
Results > 6.40; subtract 6.40 (e.g., 3.50 + 4.00 = 7.50 - 6.40 = 1.10)

Did one of the identified pair of limit value Set/Read combinations occur ?

YES NO
A Y

52 [ LIMIT SET 53 [ LIMIT VALUE
VALUE SINGLE CKT FAILURE.
BIT FAILED TO ‘1’ PARAM SELECT
CAPABILITY
PROBABLY
AFFECTED

54

" (R13V)

o C/W PARAM —
ENA
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CIW 41d (Cont)

Prior to

changing param

¢ limit, \that desired
param and an
55 | \Limit value for bit(s) failed to ‘0’ unused param are
selectable using two
(R13V) INH/ENA cycles
e C/W LIMIT SET VALUE tw — 3.65 (see procedure in
. FUNC - SET, then READ (\/value) block )‘ then

* Repeat above steps using limit value of 5.95

Vdesi limit val
«\Limit value Set/Read result combinations for failure mode desired limit value

change capability on

unused param
Value Results P

BCD Bit(s)
3.65 5.95 Failedto ‘0’ Limit Value Select Changes
3.65 5.95 None Transient problem
3.60 590 .05 Subtract .05 from X.Y5 *
3.65 5.85 Tenths1 Subtract .1 from X.1Z, X.3Z, X.5Z, X.7Z, X.9Z *
3.45 595 Tenths2 2 X.2Z,X.3Z, X.6Z, X.7Z*
3.25 595 Tenths4 4 X.4Z,X.5Z, X.6Z, X.7Z*
3.65 5.15 Tenths 8 .8 X.8Z, X.9Z*
3.05 5.05 AllTenths Only X.0Z selectable
3.00 5.00 .05&AllTenths X.00 selectable
2.65 4.95 Units1 Subtract 1 from 1.YZ, 3.YZ,5.YZ *
1.65 4.95 Units 2 2 2YZ,3XYZ*
3.65 1.95 Units4 4 4YZ,5YZ2*
0.65 0.95 All Units Only 0.YZ selectable
0.05 0.05 Units & Tenths  Only 0.0Z selectable
0.60 0.90 Units & .05 Only 0.YO selectable
0.00 0.00 Al Only 0.00 selectable

NOTE
* Thumbwheel selection of identified limit value will result in selection of
subtracted limit value (e.g., for Tenths ‘2’ bit failed to ‘0", selecting 3.60 will result

in 3.40)
Did one of the identified pair of limit value Set/Read combinations occur ?
YES NO
¥ v
56 | LIMIT SET 57 | LIMIT VALUE
VALUE BIT(s) CKT FAILURE.
FAILED TO ‘0’ PARAM SELECT
CAPABILITY
PROBABLY
AFFECTED
NE]
“[(r13U)
o C/W PARAM —
ENA

10/13/06 4-19 MAL/ALL/GEN |



C/IW 41d (Cont)
Prior to
changing any
¢ param limit value,
\param select
59 | VFor Param Select tw signal short capability with
INH/ENA capability
(R13U) verification using
e C/W LIMIT SET VALUE tw — 3.75 procedure in
. PARAM S||Er|\1_|-|_ 099 block
. —
. STATUS — INH (Vstatus)
. —ENA
. STATUS — INH (Vstatus)
* Repeat above steps using param 055
o\VParam select/results combinations for failure mode
Param Sel/Results
000 099 055 tw Bit Shorted Param Select Changes, Notes
015 099 055 Units1 Param XY1, XY3, XY5, XY7, XY9 selectable *
015 105 065 Units2 XY2, XY3, XY6, XY7 selectable *
015 105 055 Units4 XY4, XY5, XY6, XY7 selectable *
015 099 065 Units8 XY8, XY9 selectable *
022 099 055 Tens1 Param X1Z, X3Z, X5Z, X7Z, X9Z selectable *
022 031 027 Tens2 02z, 03Z, 06Z, 07Z selectable *(a)
022 031 055 Tens4 04Z, 05Z, 06Z, 07Z selectable *(a)
022 099 027 Tens8 08Z, 09Z selectable *(a)
NOTE
* Param selections other than those indicated will cause all four bits in the failed
group to become a ‘1’. For ‘Units’ failure this would add 15 to the Hundreds and
Tenths selection. For ‘Tens’ failure this would add 150 to the Hundreds and
Units selection. If > 128, subtract 128 from resulting number to find param
selected
(a) Selection invalid if Hundreds selected to ‘1’
Did one of the identified trio of Param Sel/Results combinations occur ?
YES NO
v v @
60 | PARAM 61| PARAM
SELECT tw SIGNAL SELECT CKT
SHORTED FAILURE
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CIW 41d (Cont)

!

62 | \For limit value tw signal short

(R13U)
e C/W LIMIT SET VALUE tw — 3.60
. FUNC — SET, then READ (Vvalue)

* Repeat above steps using limit value of 2.50
«\Limit value Set/Read result combinations for failure mode

Value Result
tw BCD
Signal
00 3.60 .50 Shorted Limit Value Select Changes, Notes

0.60 3.60 1.50 Units1 Value 1.YZ, 3.YZ, 5.YZ, selectable *
0.60 3.60 250 Units2 Value 2.YZ, 3.YZ selectable *
060 1.20 1.10 Units4 Value 4.YZ, 5.YZ selectable *

150 4.50 2.50 Tenths 1 Value X.1Z, X.3Z, X.5Z, X.7Z, X.9Z selectable *
150 3.60 3.50 Tenths2 Value X.2Z, X.3Z, X.6Z, X.7Z selectable *

1.50 3.60 2.50 Tenths4  Value X.4Z, X.5Z, X.6Z, X.7Z selectable *

150 450 3.50 Tenths8 Value X.8Z, X.9Z selectable *

NOTE

* Limit value selections other than those indicated will cause all bits in failed ‘Units’
or ‘Tenths’ group to become a “1’. For ‘Units’ failure this would add 7.00 to the
Tenths and Hundredths selection. Subtract 6.40 from resulting number to
determine the value selected (e.g., selecting 3.45 with Units ‘4’ bit shorted would
resultin 7.45 - 6.40 = 1.50). For ‘Tenths’ failure this would add 1.50 to selected
Units and Hundredths value (e.g., Selecting 3.45 with Tenths ‘2’ bit shorted would
result in 1.50 + 3.05 = 4.55). If resultant number greater than 6.40, subtract 6.40
as in ‘Units’ failure

Did one of identified trio of limit Value Result combinations occur ?

YES NO
' .
63 | LIMIT VALUE 64 | LIMIT VALUE
SELECT tw SIGNAL CKT FAILURE
SHORTED TO PARAM SELECT
STRUCTURE CAPABILITY
PROBABLY
AFFECTED
Y
65 |
(R13U)
« C/W PARAM -
ENA

Prior to

changing param
limit, \that desired
param and an
unused param are
selectable using two
INH/ENA cycles
(see procedure in

block ), then

desired limit value
change capability on
unused param
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OTHER
C/wW

C/W 4.2a NONRESETTABLE BACKUP
C/W ALARM LT
4.1d
BACKUP C/W 1| (F7)
LAl PRIMARY CW o5 4.1a
(F7) Annun It on ?

Light on but msg
reset does not
extinguish light

If:

Annun It driver
failed on

C/W Sys A(B)
Backup C/W
Alarm ckt
failed on

C/W Sys B pwr
sply failure

Nominal Config:
(O13:A)

0
wN @

2 | \Backup C/W

[SM 60 TABLE MAINT|

e Change a backup C/W
param limit and trigger
alarm

F2(F4,A7U)
o MSTR ALARM pb — off

NOTE
Do not perform msg reset

e Change a second backup
C/W param limit and
generate fault msg

Usable onorbit
inactive Backup C/W
Alarm params
include:

APU Exhaust Gas
Temp
Sys 1 -0460140
Sys 2 — 0460240
Sys 3 — 0460340

APU Lube Oil Temp
Sys 1-0460150
Sys 2 — 0460250
Sys 3 — 0460350

@ Backup C/W
Alarms must be msg
reset to prevent
masking of
subsequent Backup
C/W Alarm

To extinguish
(F7) Backup C/W

cb ESS 1BC C/W Second fault msg trigger MSTR  [VES | 3 | VSys A Alarm It, remove
A-cl ALARM * e MSG RESET bulbs or select (C3)
(013:C) NO C/W MODE - ACK
cb ESS 2CA C/W (013:C)
B-cl e cb ESS2CA C/WB -op
(C3)
C/W MODE — F2(F4,A7U)
NORM ¢ MSTR ALARM pb — off
(R13U) ¢ Change a third backup C/W
Annun Itg sys param limit and generate
operational fault msg
Smoke detn sys Third fault msg trigger MSTR
operational ALARM ?
NO YES
1 O® v v
4 |C/WSYSB 5 |C/WSYS A 6 I BKUP C/W
BKUP C/W ALARM BKUP C/W ALARM ALARM ANNUN
CKT FAILED ON CKT FAILED ON LAMP FAILED ON
A \i
7 | Reset limits 8 | Enable Sys B
e Reset BACKUP (013:C)
C/W ALARM e cb ESS 2CA C/W
limits B-cl
¢ MSG RESET F2.(F4 A7U)
¢ MSTR ALARM
pb — off
v ®
9 | Reset limits
o Reset BACKUP
C/W ALARM
limits
¢ MSG RESET
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C/w

42b MALT & C/W TONE -
NO ANNUN LT

(1) ANNUN INTEN

MSTRALARM || [ 1] sw must be in
Lt and C/W > (06) non-failed position
'I’;f)ne. l}l_o o ANNUN INTEN — for normal (F7) C/W It
nnun Lt other position, @ ops
I adjust as reqd @ Verify lamp
ANNUN INTEN (F7) C/W Annun it [YES| 2 | c/wW ANNUN holder properly
failure on ? " INTENSITY CKT seated
Annun It failure NO FAILURE WITH
Annun pnl pwr i ANNUN INTEN SW %%ﬁﬁ‘_‘é FM
failure IN ORIGINAL
C/W mode failure to 3 | Lamp test POSITION CHA'\:jGEOUT b
ACK procedure may be
Transient 06(08) used to swap bulbs
Bkup C/W svs e ANNUN LAMP with spare
P LIVY Sy TEST-L,R annunciator
Alarm with C/W
Sys A input (F7) (a) use pni A7U
failure «C/W Annun It (MO52J) MSTR
P:nlact:)/I \évf;ci,lzfe status ALARM pb to reset
alarms. If pnl F2(F4)
All Its good @@ pb must be used,
Nominal Config: pressing pb quickly
oy o One It bad .| 4 | v apDiTION may allow MA to
cb ESS 1BC CW TO OTHER SYS reset without
Al All Its bad PROBLEM, (F7) tripping cb. Pnl F7
(013:C) ANNUN LAMP annunciator lost
cb ESS 2CA C/W CKT FAILED
B—cl
(CS\% MODE y
NORM 5 | VeS| 6 |
R130) (013:A) (C3)
gg:;tltgnzyls cb ESS 1BC C/W A * C/W MODE —
? ACK
Smoke detn sys open
operational NO (O13:A)
e cb ESS 1BC C/W
A—cl (MA) @
cb remains VES | 7 | (F7) CIW
closed ? ANNUN PWR
NO SHORT
v ¢
8 I PWR LOST 41b| 4
Y TO PRI C/W, C/W
9 | C/W MODE SYS A
test
F2(F4) 20
e MSTR ALARM -
pb — push (hold)
(F7) Any Annun lts  [YES] 10 | IN ADDITION
on? TO OTHER SYS
NO PROBLEM, PRI
C/W SYS FAILED
11 TO ACK MODE
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C/w

11

F2(F4)

¢ MSTR ALARM
pb — push (hold
during next
step)

(C3)
o C/W MEM —
READ

4.2b (Cont)

(F7) Any Annun lts
on ?

YES

12 | IN ADDITION

'NO @

14

(R13U)

o C/W PARAM
STATUS - INH
(hold during
next step)

o C/W MEM -
READ

e Compare INH
with MEMORY
indications

TO TRANSIENT
PROBLEM IN
OTHER SYS, PRI
C/W SYS FAILED
TO ACK MODE

13 |

C3(R13U)
o C/W MEM —
CLEAR

MEMORY
indicates tripped
param not
inhibited

15| PROBLEM IN | [ 16]

No Its on

17 | PWR LOST

4

All tripped param
INH

I

TO PRI C/W SYS,
C/W SYS A

" | ANOTHER SYS “[(ca)

o C/W MEM —
CLEAR

AND PWR LOST
TO (F7) ANNUN

PNL

,,

OO

18 | Does PASS or
BFS indicate
BACKUP C/W
ALARM ?

19 | TRANSIENT

YES
y

BKUP C/W ALARM
MDM OUTPUT
PLUS PWR LOST
TO (F7) CIW
ANNUN PNL

20 | Sys A and PRI C/W pwrdn

(013:A)
e cb ESS 1BC C/W A — op (MA)

21| IN ADDITION
TO OTHER SYS
PROBLEMS, PWR
LOST TO (F7) C/W
ANNUN PNL

Capabilities remaining:
Bkup C/W limit sensing
C/W Sys B Alarms (MSTR
ALARM lts, ACCU & sleep
station tones)

Items lost:
(F7)
All C/W Annun Its

(R13U)
C/W status pnl Its, functions

(F2,F4,A7U,M0O52J)
Two of four bulbs in each MA It

(A2)
Emer tones to dedicated
speaker coil

(MO42F)
Bypass tones to MIDDECK SMU

Other losses:
Pri C/W limit sensing and Siren
for (L1)
SMOKE DETN A SNSRS
Ol TLM of MSTR ALARM

(5) Additional ts
which light during
C/W MEM — READ
indicate tripped
params that are not
inhibited

(6) All four buibs

in each MA It will
illuminate during lamp
test

@ Until C/W IFM
cables installed, loss
of ESS 2CA DA2
would not trigger
aural alarm so that
Fuel Cell 2 could be
safed within 9 min.
FSMs must be
continually monitored
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C/w 4.2b (Cont)
2
Rt O®
Does PASS or BFS [NO | 23 | 24 | C/W Sys B
G
- » C/W PARAM To pwr Sys B
YES STATUS — TRIP redundantly:

L (hold during « Go to CAUTION
25 | IN ADDITION next step) AND WARNING
TO OTHER SYS * C/W MEM — ELECTRONICS
PROBLEM, C/W READ UNIT
SYS A BACKUP . ?gl‘;l;aé% " CONTINGENCY
C/W ALARM CKT wi POWER (IFM
FAILURE MEMORY i

indications
® ~ MEMORY 26 | TRANSIENT
27 | NCIW Sys A indicates tripped PARAM TRIPPED
015:0) param how within PRI C/W ALARM
N mi
. gb_EfS(la%" cw MEMORY and v
P TRIPPED lts ” I
F2(F4,A7) compare
« MSTR ALARM R13U(C3)
SM 60 SM
TABLE MAINT
e Change a
BACKUP C/W

param limit to
trigger fault msg

Fault msg trigger
MSTR ALARM ?

NO

29| C/W SYS A

YES

\

BACKUP C/W
ALARM
CAPABILITY LOST

30 | (F7) BACKUP
CIW ALARM
LAMP FAILURE

31 | Reconfig

e MSG RESET
SM 60 SM

TABLE MAINT

o Restore limits
changed in

block

(013:C)
o cb ESS 2CA
CIWB —cl

F2(F4,A7U)
¢ MSTR ALARM
pb — off

(@) until cw IFM
cables installed, loss
of ESS 2CA DA2
would not trigger
aural alarm so that
Fuel Cell 2 could be
safed within 9 min.
FSMs must be
continually monitored

Redundancy

can be verified by
opening cb ESS 2CA
C/W B (013:C) and
receiving alarm tones

Usable onorbit
inactive BACKUP
C/W ALARM params
include:

APU Exhaust Gas
Temp
Sys 1 - 0460140
Sys 2 — 0460240
Sys 3 — 0460340

APU Lube Oil Temp
Sys 1 - 0460150
Sys 2 — 0460250
Sys 3 - 0460350

10/13/06

4-25

MAL/ALL/GEN |




C/w

NG,

4.2b

(Cont)

(5) Additional ts
which light during
C/W MEM — READ
indicate tripped

32 params that are not

(R13U) inhibited

o C/W PARAM . Usable SM
STATUS_‘ INH ALERT params
(hold during include:
next step) FC H20 LNT

e C/W MEM - Sys 1 — 0450412
READ Sys 2 — 0450281

e Compare INH Sys 3 — 0450381
with MEMORY FCH20 VLV T
(equiv to Sys 1 — 0450412
tripped) Sys 2 — 0450422
indications Sys 3 — 0450432
~ MEMORY | 33| N aDDITION @ SM alert tone
indicates tripped "I TO OTHER SYS will trigger C/W
param not INH PROBLEM, (F7) tone without MA It.

All MEMORY ANNUN DRIVER Requires MA resgt.
(tripped) param CKT FAILURE KIaxor_1 or Siren will
INH also trigger C/W tone
Y

34 | VSYS AB C/W Tone enable ckis

[SM 60 SM TABLE MAINT |

e Select SM ALERT param

e\Limit values

e Change limit to trigger SM ALERT

] 35| TRANSIENT
No C/W tone triggered with SM ALERT BACKUP C/W
ALARM MDM
C/W tone with and following SM tone OUTPUT
SM tone followed by C/W tone
\i Y @

36| C/W SYS B 37| C/W SYS A

PRI C/W TONE PRI C/W TONE

ENABLE FAILED ENABLE FAILED

ON ON
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C/w

4.2c

KLAXON — No
Rapid dP/dT

']

If:

Snsr failure

Alarm threshold
shift

SM 66
ENVIRONMENT

SM SYS

SUMM 1

CAB dP/dT
indicates decay

KLAXON - NO RAPID dP/dT

Loss of pwrto cb
MNB PPO2 C CAB
dP/dT results in loss
of dP/dT and PPO2 C
sensors

C/W SYS A(B)
Klaxon tone ;?rt‘(iecﬁdP/dT)
trigger or i | 2 |cabinP NO | 3 |CAB dP/dT
?af;ﬁ‘ﬁf": ckt Exceeds 0.08 decreasing ? "I SNSR FAILURE
= 0.0 YES
Nom?nal Config: l ! { @
(013:A)
cb ESS 1BC C/W 4 | Pwrdn Spkrs 5 6 | Reconfig
A-d (A13) « Go to 02(N2) (015:D)
(013:0) «JOS AUD SPKR FLOW « cb MNB PPO2 C
cb ESS 2CA C/W HIGH/CAB P
B—cl PWR - OFF CAB dP/dT — op
~c LOW/dP/dT
(C3) (MO42F) (ORB PKT,  Goto ECLS
C/W MODE — «VMIDDECK SPKR ECLS) COMPUTATION
NORM AUD SPKR INHIBIT, ECLS
(R13U) PWR — OFF SSR-14,
Annun Itg sys TABLE C
operational NOTE
Smoke detn sys If Klaxon
operational triggered during
next step, note
which spkr has
Klaxon
(015:D)
e cb MNB PPO2 C
CAB dP/dT — op,
then cl
KI 7 |C/W SYSB
P THRESHOLD
Klaxon SHIFTED. SYS
on OS Spkr LOST
No Klaxon v *
8 [cwsysa 9 |Reconfig
THRESHOLD | | FEELATY)
. SHIFTED. SYS * MSTR ALARM
10 | VSiren A : pb — off
\Siren LoST
L (Ags) AUD SPKR
e SMOKE DETN * .
CKT TEST - A PWR - as desired
o After 15-25 sec, (MO42F)
\for siren (MA) o MIDDECK SPKR
, AUD PWR — as
Siren _’Iil desired
with Klaxon
No Siren 11 | C/W SYS A _| 12| Reconfig
"1 EMER TONE TRIG (L1)
Siren CKT FAILURE. SMOKE DETN CKT
KLAXON MAY BE e TEST — OFF
TRIGGERED WITH e SMOKE DETN
SUBSEQUENT C/W SNSR - RESET
TONE OR SM (A13)
TONE
e OS AUD SPKR
PWR —as
desired
(MO42F)
o MIDDECK SPKR
AUD PWR - as
desired
10/13/06 4-27 MAL/ALL/GEN I




C/W (Cont)
13 |\/Siren B 14 | C/W SYS A
) KLAXON TONE
ENABLE CKT
* SMOKEDETN o FAILURE. EXPECT
o SMOKE DETN g:ﬁé(,\? 2 V(\:/}JVH
SNSR - RESET i
¢ SMOKE DETN TONE OR SM
CKT TEST -B TONE
o After 15-25 sec,
Vfor Siren (MA) ©
_Siren 15| C/W SYS B
with Klaxon KLAXON TONE
No Siron ENABLE CKT
FAILURE. EXPECT
_ KLAXON WITH
Siren ! @ SIREN B. EXPECT
KLAXON AFTER
16 | C/W SYS B EACH SM TONE
EMER TONE
TRIGGER CKT
FAILURE. EXPECT
KLAXON AFTER
v EACH SM TONE
17 | KLAXON y
TRIGGER CKT 18 | Reconfig
FAILURE IN C/W > o
SYS A OR C/W
SYS B SMOKE DETN CKT
e TEST - OFF
o SMOKE DETN
SNSR — RESET
(A13)
o OS AUD SPKR
PWR - as
desired
(MOA42F)
« MIDDECK SPKR
AUD PWR — as
desired

(2 Accu vox
selects C/W Sys A
over C/W Sys B tone.
If C/W Sys A tone
not present, expect
Klaxon with C/W
tone
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NO SMOKE DETN LT

If:
Smoke Detn It
failure
C/W Sys A(B) Siren
trigger or enable
ckt failed

Nominal Config:

(013:A)

cb ESS 1BC C/W
A—cl

(013:C)

C/wW 4.2d SIREN -
SIREN - No o1 | Lamp test
Smoke Detn Lt 06(08)

o ANNUN LAMP
TEST - L (hold)

(L1)
«VSMOKE DETN
Its

One or more annun
bad

All annun good

v
2 I VSmoke

(D ifcw sys A
failed, Siren may

occur with Klaxon,
C/W tone, or SM tone

@ If C/W Sys B
failed, Siren may

occur with Klaxon
or after SM tone.

Since ACCU VOX
selects C/W Sys A
over C/W Sys B tone,
expect Siren with
C/W tone if C/W Sys
A tone not present

cb ESS 2CA C/W Conc
B-—cl
(C3) SM SYS
C/W MODE - SUMM 1
NORM An
y emergency
(R13U) smoke param YES
Annun ltg sys >22o0r
operational increasing > .4
Smoke detn sys within 20 sec ?
operational
NO
A
3 ISmoke Detn
A test
(L1)
¢ SMOKE DETN
SNSR - RESET
¢ SMOKE DETN v
CKTTEST-A
o Wait 15 to 25 NE | Snsr reset 1 5 | INADDITION
sec " (L1) TO SMOKE DETN
+VSMOKE DETN « SMOKE DETN OR SMOKE
Alts OKT TEST — OFF PROBLEM, SMOKE
, SMOKE DETN DETN ANNUN CKT
Less than five ° FAILURE
lts on SNSR - RESET
No Siren
Siren with five Its
y @
6 | Smoke Detn 7 lc/w sys A
B test SIREN TRIGGER
(L1) CKT FAILED ON @
e SMOKE DETN
CKT TEST - 10 @ @
OFF 10|
« SMOKE DETN | 8 | TRANSIENT
SNSR — RESET FALSE SIREN OR
o SMOKE DETN C/W SYS A(B)
CKT TEST-B SIREN ENABLE
e Wait 15 to 25 CKT FAILED ON
sec
«VSMOKE DETN
B lts l__7—|
Less than four Its @
on
No Siren 19 | C/W SYS B _| 10| Snsr reset
s " I "] SIREN TRIGGER g (L1)
iren with four Its CKT FAILED ON
(no payload It) ¢ SMOKE DETN
CKT TEST - OFF
¢ SMOKE DETN
n SNSR — RESET
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Nominal Config:

(O13:A)

cb ESS 1BC C/W
A—cl

(013:C)

cb ESS 2CA C/W

NOTE
Annunciator It on
pnl F7 and Mstr
Alarm should be
triggered as
param is enabled

C/W 4.2e¢ PRI C/W SYS FAILS TO
ANNUNCIATE OUT-OF-LIMIT PARAM
PRI C/W Sys 1 | \Param
Fails to Annun " |Inhibit status
Out-of-Limit
Param (R13U)
¢ C/W PARAM
STATUS — INH
C/W Alarm triggered - - -
by Backup C/W Sys Param in question NO | 2 | VPARAM SEL for erroneously tripped
inhibited ? param
If YES (R13U)
Pri C/W Sys Snsr e C/W PARAM SEL tw — XXX (Param
Multiplexer number)
Limit Value Limit e C/W PARAM — INH
Sense . STATUS - INH (Vstatus)
Inhibit Memory or y . _ENA
Param Select 3 I Enable ° STATUS — INH (\/status)
failure param
Selected param was INH then ENA ?

NO YES

4.1d
Y

4 | \Limits for new out-of-limit param

@ Correct Param
Inhibit status can be
verified using
PRIMARY C/W
PARAMETER
MATRIX (Cue Card)

Prior to
changing any limit
value, VPARAM SEL
capability with an
INH/ENA capability
verification using
procedure in block

If time permits,
Vall enabled param
limits

@ Limits entered

from pnl R13 use
different memory than
default limits

B—cl (R13U) «JC/W & FDA TABLE (REF DATA, C/W) for
(C3) ¢ C/W PARAM SEL correct limits
C/W MODE — tw — (param e C/W PARAM SEL tw — param number
NORM number) LIMIT SET LIMIT — UPPER(LOWER)
(R13U) o C/W PARAM — FUNC - READ (\value)
Annun Itg sys ENA * Repeat last two steps for LOWER limit
operational e C/W PARAM Limits correct ?
Smoke Qetn sys STATUS - INH NO VES
operational (\status)
* C/W PARAM SEL 10
tw> 119 NO | @ -
5 [INHIBIT
? >
Param enabled 7 MEMORY
YES FAILURE
00 @E®
6 | PARAM 7 | Set limits for each erroneous limit
INHIBITED
(R13U)
INADVERTENTLY « G/W LIMIT SET VALUE tw — correct value
. LIMIT — UPPER(LOWER)
. FUNC — SET, then READ
(\value)
Limits correct ?
YES NO
4.1d
y
| 8 |PrRICW 9 | Reconfig
DEFAULT LIMIT o
(R13U)
VALUE MEMORY « C/W PARAM SEL
FAILURE OR
tw—> 119
PARAM SELECT
CKT FAILURE
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C/W 4.2e (Cont)

(5) Notify MCC of
change in PRI C/W
param and limit

N values
10 [ VvParam
— Bi-level
shift high pgsrgms are identified
(R13U) in NOTES column of
C/W LIMIT SET C/W & FDA Table
e VALUE tw —5.95 (REF DATA, C/W)
o LIMIT - LOWER
« FUNC - SET, @ If pnl
then READ in ication and
(Walue) primary C/W param
values agree, Snsr or
Param trip YES | 11 Signal
alarm ? R Decr LOWER Conditioner failed
NO limit in
y increments until
12 | VParam param within
Shift low limit (pnl F7 It
out)
(R13U)
C/W LIMIT SET
o VALUE tw —
0.00
e LIMIT - UPPER
¢ FUNC - SET,
then READ
(Vvalue) y @@
Param trip alarm ? YE3= 13 | o 14 |*/PR| cw
NO e Incr UPPER limit value
v @ in increments « If analog
until param param, use
15 | PARTIAL within limit (pnl PRIMARY TO
PRI C/W F7 It out) BACKUP C/W
MULTIPLEXER, ANALOG
SNSR, OR LIMIT PARAMETER
SENSE CRT CALIBRATION
FAILURE (REF DATA) to
estimate PRI
\ C/W value in EU
ﬂ and set new
limits to
(R13V) indicate
e C/W PARAM significant
SEL tw> 119 change
«JPRI C/W value
with pnl meter
or tb (for
bi-levels)
PRI C/W and pnl NO | 17 | PARTIAL
indications "ITPRI C/W
agree ? MULTIPLEXER,
YES AMPLIFIER, OR
LIMIT SENSE CKT
FAILURE
\/ ]
18 | PARAM [19]
SIGNAL " (R13U)
CONDITIONER o C/W PARAM SEL
FAILURE tw> 119
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COMPUTER DATA BUS NETWORK .....ooovveeeeeeeeeeeeeeseeeresseseseeseeseessessesseese.
5.1 GPC
D18 CS SPLIT coveeeeeeeeeeee ettt eeee e s eee et eee et s s es s eee et e e e
5.1b  ‘BFS GPC FAIL (BITE) (ORBIT)...oeeveeveeeeeeeereeeesesseeeeeeeseesrennes
5.2 MMU/MTU
528 /O ERROR MMU 1(2) voveeereeeeeeeeeeeeseeeeeseeeseseeseseeeesseseessesseenes
520 OFF/BUSY MMU L(2) .. veveeeeseeeeeeeeeeeeeeeeeeseeeeeeseeseseeeesseesssesseenes
5.2C  RESERVED......iuiuieeteeeereeesseseeseseeeseessessesseeseesesesesseesessesseenes
5.2 TIME MTU oot ee e eeee e eseeseses et ee e eneenes
5.26  RESERVED......iiioieeseseeeeseesseseeseseseeeeesseeseesesseseesesseesessessenes
5.2f  CHECKPOINT FAIL cooveveoeeeeeeeeeeeseeeeeeeeeeeeseseeseeseseeeesreessseseenes
5.3 MDM
5.38 /O ERROR FF(FAY ...iveiveieeeeeeeeeeeeeeeseeeeeessseseeseseeeeessessssesseenes
5.30  BCE STRG X ooveveiveeeeeeeereeeeseeeseesseesessesseeseseesesseeseeesessesssssseenes
5.3c  ‘1/O ERROR PL1(2)’, ‘'MDM OUTPUT PLL(2)" ev.eveereereererrerreeennne.
5.3d  RESERVED......iieieeseeeeeeeeeseeseeseseeeseeseessesseeseeseseseseeeessessenes
5.38 1O ERROR FLEX ...euiveiveeeeeeeseeeeeeeeeeeeseeseeeseseeseeseseeeeessesssssseenes
5.3f  BCE BYP FLEX .u.etveiveeeeeeeeeeeeeseeseeeeseeeeeeseeseeseeseseeseesseesessesseenes
5.3g PLL(2) wvrveereeeeeeeereeseeseeeeeeeeeeeeseseesees s s eee e es s s
5.4 RESERVED
5.5 PCM I/F
558 /O ERROR PCM’ (SM) c..oveieeeeeeeereeeeeeeeeseeseeseeseseeeeessessesssseenes
5.5b PCM’ (BFS).eeeeeeeeeeeeeeeeeeeeeeseeesesees e seesseerene.
5.5¢ DL vttt
5.6 MEDS
MEDS OVERVIEW .......voveeeeeeeeeeeeeseeseseeeeeessee s eseseeseeseseeseeesesseseese
5.6a GPC ‘l/O ERROR CRT 1(2,3,4), ‘BITE FAIL IDP 1(2,3,4),

IDP DEFAULT LOAD FAIL’, VM LOAD IN PROGRESS' .........
5.6D  CRT BITE 1(2,3,4) vveeveeveeeeeeeseeeeeeseseeeseeseessesseeseeseeseeseessessessessenes
5.6c ABNORMAL RESPONSE FROM KEYBOARD INPUT.................
5.6d BIG ‘X’ ACROSS MDU AND/OR ‘POLL FAIL w...ovovvovrrrerereeenne.
5.6 MDU ANOMALY .....ovoiveeeeeeeeeeseeseeseeeeeseeseeeseeseeseeseseeeeessessesseseenes
5.6f  ADC ANOMALY ..ooooiveeeeeeeeeeeeeeeeeeseeeeeeeeeeeeseseeseee s eeeeeese e s s
5.69 MDU IS AUTONOMOUS. ....coovvieeeeeeeeeeeeerereereeseseeeessesessesseenes

GPC FAIL RECOVERY PROCEDURES

GPC FRP-1  SINGLE GPC FAIL w.oeveeeeeeeeeeeeeeeeeeeeereeseseeeeseeeesesneenes
FRP-2  RESERVED.....cootioeeeeeeeeeeeeeeeeeeeeseeeseeseseseseeeeeeeessesesses
FRP-3 BFS GPC FAIL RECOVERY (ENTRY)..covveveeieeereresrnens

FRP-4 PASS RECOVERY AFTER BFS ENGAGE
(ASCENT/ORBIT/ENTRY) oovotveeeeeeeereeeeeseeeeeseeseesrenenns
FRP-5 RESERVED.....co.ooiieeieeieeeeeseeeeoseessesseeseeseseseeeeeeeessesesnons
FRP-6  RESERVED.......oviveeieeeeeeeeeeeeeeeeessesseeseseeseseeeeeesesseseenos

FRP-7 DPS RECONFIG FOR LOSS OF AV BAY COOLING

(ASCENT/ORBIT).cveeeeeeeeeeeeeeeeeeeeeeseeeseeeeeseessesseseenes

.............. 5-16
........ not used
.............. 5-18
........ not used
.............. 5-20

.............. 5-26

.............. 5-74
.............. 5-78
.............. 5-80

........ not used
........ not used
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DPS

DPS SSR

DPS SSR-1 GPC HDW INITIATED MEM DUMP ..., 5-102
SSR-2 S/W INITIATED MEM DUMP ... 5-103
SSR-3 GNC REASSIGNMENT ....ooiiiiiiiiiiiiiiieeieeeeeeeeeeeeeeeeeeeeeeeee e 5-104
SSR-4  SM REASSIGNMENT ...cooiiiiiiiiiiiiiieeeeeeeeeee e 5-105
SSR-5 FREEZE-DRY REASSIGNMENT ....cooviiiiiiiiiiiiiiiieieeeeeeeeeeeeeeeeeeee 5-107
SSR-6 CONTINGENCY/VARIABLE S/W INITIATED MEM DUMP .......... 5-108
SSR-7 GPC IPL MENU OPTION (PASS/BFS) .....cuutiiiiiiiiiiiiiiieeeeeeee 5-109
SSR-8 IPL-PASS . ..o 5-111
SSR-9  DEU IPL-PASS/BFS ...t 5-112

The following Fault Msgs have no corresponding MAL procedures in this book:
GPC FSM
BCE STRG 1(2,3,4) PASS (BFS)
BCE BYP KU
CM BUF BSY CRT 1(2,3,4)
DK XMTR 1(2,3,4) (BFS)
>3 DEU
GPC5
GPC CONF
GPC PWR (BFS)
ILLEGAL ENTRY
MDM OUTPUT FF(FA)
PASS GPC BITE
SUMWORD ICC
TFL FAIL (BFS)
TFL LOAD FAIL (PASS)
TIME TONE

MEDS FSM
CHECKSUM FAIL IDP 1(2,3,4)
MDU LOAD FAIL mduX
OPERATOR REQUEST FAIL mduX
PORT CHANGE mduX

5-2 MAL/ALL/GEN I



10/G2/10

€-G

| NIO/TIV/IVIN

GPC
1

GPCs 2-5* GPC* GPC* GPC* GPC*
A 4 2
1
> IP5_—
3 OP IP4_ |
] 1 —
2 OB l P31 PoMMU
= | 2 | P2 5]
[ ° | IDP o——|2
DK1 1
6 3 i
X DK2 IDP
! ¢ . MMU
S DK4 —
] o a
18 MM1 — PCMMU
18] @ 3|72
R Py MM2 n
24 1P1 o It
m FC5
14 \ 4 4 o—1
[>—] FC STRING 1 FC1 =
20) 2| MEC
3] 1
| P | MDM | P | MDM | P { MDM | P | MDM =
5| FF1 5| FA1 S| FF2 —s| FA2 4
5] FC STRING 2 * e
= FC2
21 @
— Fc7 s
o stRinG 5 * * 2| MEC
22 FC3 [1] HuD 3] 2
il I = 3 |
P[mDMm P MDM P[MDM P[MDM ¢ 4
S| FF3 S| FA3 S| FF4 TS| FA4 T )
2| 2 ® 1
7] Py FC8 I B
>3] FC STRING 4 Fca d ¢ — B
— FC1 [ |~
1 4
FC2 —
FC3 2] 1oP
3 1
FC4 7 1
wxn ® 12| EIU
P|mDm S [ mDMm ===l ! —{3] 2
—I[s] PL1 5| PL2 R | ! 1] ® 7
PL1 L, T 2| iop
10 L 4 L2 L o 31 2
1" L 4 51 ® ‘ ——————————— 4 n 1
= ? * ? T — 2| EU
73 B2 o 3] 3
! 4]
MCIU 1] 5RE 1] 5RE &—1[vpm 2] 0P
2| L1 2] LR1 ® 5] LF1 3] 3 * with exception of ‘IC’ buses between GPCs and
| © | dedicated ‘IP’ bus to PCMMUs, any GPC can
4 command/listen on any data bus
GSE 1| SRB 1| SRB T ** Mission-dependent (RMS reqd)
A\ — MDM — MDM | ' |MDM 1 ** Mission-dependent
N 2| LL2 2| LR2 2] LA1 — Payload Bus FLEX MDMs,
GPCs 2-5* 2 | ||?‘P Interfaces FLEX PAIRS
3
Computer Data Bus Network 7
(3]
o GPC



GPC
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DPS

5.1a CS SPLIT

O®

T o

From ORB PKT,
PASS SM GPC
FAIL, step 5

1 | S dump SM

From ORB PKT,
PASS GNC GPC
FAIL, step 3

T
P

CAM LT

BACKUP C/W
ALARM

(F7)

GPC 1(2,3,4)

If:
Fail-to-sync
Force fail-to-sync

IOP or CPU
detected hdw
errors

lllegal BCE Xmtr
failed ON

Assumptions:

QUIT = NO GPC
FUNCTION

Common set of only
two GPCs (1&4)

Nominal Config:
Single GNC Ops

™[GPC and GNC

GPC if IDPs/CRTs
available (do not
use GPC/CRT key)

e Perform GPC
S/W INITIATED
MEM DUMP,
DPS SSR-2

v
| 4 | safe sm

systems

«YMCC for comm
config and
radiation
constraints

If no comm

(A1V)

e KUPWR -
STBY

e CNTL —PNL,
CMD

e Perform COMM
LOST, steps 7
and 8 (ORB PKT,
COMM)

SM 62 PCMMU/PL
COMM

e FORMAT FXD —
ITEM 1 EXEC (*)

o If reqd, perform
PL/DPS
RECONFIG,
Secure (PL SYS
or SODF: ASSY

OPS)
'

7 |Secure RMS

2 | Activate GPC
2 (new GNC GPC)

3 | Configure IMU
and Restring

(06)

«VGPC 2
PWR — ON

e GPC2
OUTPUT —
NORM

¢ GPC MODE 2 -
STBY (tb-RUN),
then RUN

*VGPC2 takes
three FWD
IDPs/CRTs
(deassign
CRT 3/reassign
CRT 4 as reqd)

!

| 5 | Mc2NBAT

setup for target
GPC 2

GNC 0 GPC
MEMORY

NOTE

If currently active
IMU was in STBY
or IMU currently in
STBY was active
during time of G2
freeze-dry, do not
assign associated
string

o CONFIG - ITEM
1 +2 EXEC

o Assign target
GPC, all FC
strings (except as

GNC 21 IMU

ALIGN

e Desel aff IMU
from block 5

o Configure aff IMU
from block 5 to
STBY(OPER) as
reqd to match
GRP B PWRDN
(PWRUP)
(no * until restring)

GNC 0 GPC
MEMORY
e Assign remaining
FC string to
GPC 2
e GNC, OPS 201
PRO

«\VMCC for resel of
aff IMU

7l

®

6 | Reestablish

GNC Operational
Config

e Pri RJD DRIVER
(eight) — as reqd

GNC 20 DAP

CONFIG

o |Load desired
DAP A,B per
DAP Cue Card

Manual antenna
commanding may be
reqd because orbiter
state vector is not
being ICC'd to SM
GPC

If unable to
perform GPC S/W
dump of GPC 1 or 4
(no IDP/CRT
Interface), \MCC
for possible HISAM
Dump after block 9

@ No keyboard
entries or sw throws
10 sec:

Before and after
moding PASS GPCs
to RUN

Before OPS transi-
tion or set expansion/
contraction requests
until new OPS base
page is displayed

(2) mcc will uplink
state vector. If no
comm at AOS, sel
best antenna

@ If G2FD last
freeze-dried while
RS in G1(G3),
holding DAP:
FREE pb during
OPS transition
avoids PRCS false
jet fail-off msgs
(DAP defaults to
A1/AUTO/PRI)

(06) (reqd) noted above), GNC 22 S TRK/
GPC PWR 1,2,3,4,5 CRTs(1,2,3), and COAS CNTL
(five) — ON If RMS active: MMUs to GPC 2 e STRK-Y, -Z:
GPC OUTPUT 1,2,3 SM 94 PDRS «VPL1/2 and LDBs STAR TRK —
(three) — NORM CONTROL 1,2 deassigned ITEM 3,4
GPC OUTPUT « Note WR range, l EXEC (*
4-TERM PLID, PL INIT @@ GNG 2L MU
GPC MODE ID, EE ID, SPEC 8 [ Perform GNC ALIGN
1.4 (two) — RUN 95 overrides OPS Transition
2,3 (two) — HALT e RESUME
Appropriate AV BAY * o DAP: FREE GNC 23 RCS
FAN - ON 9 | Secure GPC 1 pb — press and  JET RESET -
and GPC 4 thr(z)alr?sgilgrl]ng OPS \TEM 45 EXEC
(C3) « PriRID DRIVER * I L(R) OMS/RCS
o DAP: FREE (eight) — OFF IocMNsCT |I}(§|\)/|
«VRJID MANF N
(06) 5(6) EXEC
e GPC MODE 4 — LS/F5/RS MR
STBY (th-bp), DRIVER - ON If orbiter attitude
HALT « GNC. OPS 201 control reqd:
e GPC MODE 1 — PRO‘ o DAP:
STBY (tb-bp), _ INRTL/VERN
HALT Were aILF_C bsltrlnkgs (ALT)
e MDM PL1, PL2 assigned in block 5
(two) — OFF, (IMU STBY issue) ?
'
L2] Lo}
09/27/06 5-5 MAL/ALL/GEN I



DPS

T o

5.1a

(Cont)

®

@ No keyboard
entries or sw throws
10 sec:

. Before and after
12 L ==
10 | Activate GPC 3 . 11 | Perform SM _I moding PASS GPCs
(new SM GPC) OPS Transition o If reqd, perform to RUN
PL/DPS i-
(06) (015) e CONEIG ?efore O:DS trans_l /
+VGPC 3 PWR — «\MMU 2 PWR — Recovery (b o O S o
Recovery (PL contraction requests
ON ON . .
SYS or SODF: until new OPS base
» GPC3 ASSY OPS) is di
OUTPUT - SM 0 GPC page is displayed
MEMORY
NORM @ @ MCC will utilize
e GPC MODE 3 — * CONFIG —ITEM y GPC 1 and 4 dump
STBY (tb RUN), 1 +4 EXEC 13{IsGPc1&4 |NO |14] data to help
then RUN * Assign target recovery to be "I current GPC determine the cause
GPC, PL 172, attempted now ? Config: of CS split. Data
[SM 1 DPS UTILITY] CRTs, LAUNCH P i onng: analysis may take 24
e ULCNTLENA— 1, and MMUs to YES ¢ GPC1HALT t0 48 hr
ITEM 36 (*) GPcs glsgpz) GNC
L]
* CKPTRETRV « IDPICRTX MAJ « GPC3SM
ENA - ITEM 12
EXEC (%) FUNC — SM e GPC 4 HALT
* GPC/CRT - SM v ® (sleep)
GPC/X EXEC e GPC5BFS
e SM, OPS 201 15 | Attempt to (sleep)
PRO recover GPC 1
oV [SM ANTENNA « Perform GPC
i IPL-PASS, DPS
SSR-8
16 | Reload TFLs GPC 1 recovered ? NO | 17 | Attempt to
e Perform LOAD YES recover GPC 4
PCMMU e Perform GPC
FORMAT IPL-PASS, DPS
(ORB OPS FS, SSR-8
COMM/INST) GPC 4 recovered ?
‘ | NO YES
18 | Reactivate 19 | Reconfig for
RMS (if reqd) " [newly established
If RMS PWR PRI SM GPC
(MCIU powered): e Verify MCC
SM 94 PDRS uplinks complete,
CONTROL including state
vector uplink
» Expect MA, C/W [SM 1 DPS UTILITY
GPC DATA Iton
e UL CNTL
* /O ON - ITEM AUTO - ITEM 35
5 EXEC (*) (C/W EXEC (*)
GPC DATA It off)
e Update as e GPC3
needed: WR OUTPUT -
range, PL ID, PL TERM (tb-bp)
INIT ID, EE ID,
SPEC 95 (015)
Overrides  IfGROUP B
PWRDN, MMU 2
(A8V) PWR — OFF
o SAFING —
CANCEL (tb-bp, ‘
if arm deselected) i
29 Reestablish
Attitude, as reqd
UNIV PTG
e Load desired att
(VFLIGHT PLAN)
e Init TRK
(MNVR) — ITEM
19(18) EXEC
e DAP: AUTO
06/14/06 5-6 MAL/ALL/GEN I




(5] 7]
v ®

21 | Attempt to add
recovered GPC to
redundant set

NOTE
Do not assign any
strings/buses to
recovered GPC
(another FTS could
occur)

e Perform block

DPS 5.1a

(Cont)

@ No keyboard
entries or sw throws
10 sec:

Before and after
moding PASS GPCs
to RUN

Before OPS transi-
tion or set expansion/
contraction requests
until new OPS base
page is displayed

MCC will utilize
GPC 1 and 4 dump
data to help
determine the cause

EXPAND SET of CS split. Data
GPC failed to sync ? ES; 22 | Safe failed analysis may take
GPC 24 to 48 hr
NO
(06) Upon
e Failed GPC completion of
PWR — OFF procedure, MCC
may request certain
A IDPs/CRTs to be
23|Haserca | pwrd on 10 sec to
> ensure
recovery been —[ 17 EQUIV uplink I/F to
attempted ? both GNC and SM.
YES If MEDS, pwr-on
IDP/CRT for at least
30 sec before
Y @@ pwr-off
24 | Do mission YES | 25 |Configure for
considerations drive | |Single G2 ':\VOidGlIJDS(i:ng
. . - Or -
(aGSr'SSLeBGg;;':;g,) « Establish G2FD for critical burns or
) in (both) PROX OPS until
NO recovered GPC dump analysis
GPC(s) confirms the GPC is
o Perform block not considered
CONTRACT SET transient
| ®OE
26 | GNC 27 | Leave
Cleanups " |recovered GPC(s)
On MCC GO in redundant set
o Clear software fail with no str.|ngs or .
votes buses until analysis
GNC 0 GPC is complete and/or
MEMORY mission
e ERRLOG considerations
RESET - ITEM require dual G2 for
48 EXEC critical operations
SM 0 GPC
MEMORY
¢ ERRLOG
RESET - ITEM
48 EXEC
GNC 22 S TRK/
COAS CNTL
¢ STRK-Y, -Z:
STAR TRK -
ITEM 3,4
EXEC (*)
GNC 21 IMU
ALIGN
e RESUME
11/30/06 5-7 MAL/ALL/GEN I




DPS 5.1a (Cont)

@ Whether
expanding G2 set to
Dual or Triple G2
config, modify only

28 | EXPAND SET the GPC target set
NOTE unless otherwise
No keyboard entries or sw throws 10 sec: noted (don't assign
Before and after moding PASS GPCs to RUN strings or buses to
Before OPS transition or set expansion/contraction target GPC)
requests until new OPS base page is displayed If GPC 1
CONFIGURE FOR SET EXPANSION previously
recovered and
CRT [GNC 0 GPC MEMORY | added to RS, GPC 1
@ should remain in RS
e |[f MM202: GNC, OPS 201 PRO i
If desired | Dual G2 | Dual G2 | Triple G2 f(svrhiﬁta%’;piﬁgs'o”
» CONFIG — ITEM 1 +2 EXEC RS: (1&2) | (2&4) |(1&284)| |pcy)
e Assign MC2 per table »|CONFIG |2 2 2
GPC  |12000 02040 |12040 @ GPC downlist
OPS MODE RECALL (11) STR 1 ) ) will default to lowest
C3(A6U) e DAP: FREE 2 ID GPC in G2 set.
3 MCC may request
CRT e GNC, OPS 201 PRO 4 downlister change
e Pause ~ 30 sec PL 1/2 following OPS Mode
(DAP settling), then CRT1 |poNoT!po NoT!po NoT Recall
C3(A6V) « DAP: asreqd 2 |MODIFY|MODIFY | MODIFY
3 NBAT NBAT NBAT
4
L 1
2
MM 1
2 \ \

05/16/06 5-8 MAL/ALL/GEN |



DPS 5.1a (Cont)

29 | CONTRACT SET

NOTE
No keyboard entries or sw throws 10 sec:
Before and after moding PASS GPCs to RUN
Before OPS transition or set expansion/contraction
requests until new OPS base page is displayed

CONFIGURE FOR SET CONTRACTION

CRT If MM202: GNC, OPS 201 PRO
[GNC 0 GPC MEMORY | If Single
e CONFIG — ITEM 1 +2 EXEC G2
e Assign MC2 per table »|CONFIG (2
GPC 02000
OPS MODE RECALL @ STR 1 >
C3(ABU) e DAP: FREE 2 5
. VERN(ALT) 3 2
4 2
CRT e GNC, OPS 201 PRO PL 1/2 0
e Pause ~ 30 sec CRT 1 2
(DAP settling), then 2 2
C3(A6U) e DAP: asreqd 2 g
FREEZE DRY GPC L 1 2
CRTX e CRTXMAJFUNC - PL 2 0
GPC/CRT G2FD/X EXEC MM 1 2
[GNC 0 GPC MEMORY | 2 2

e CONFIG — ITEM 45 +2 EXEC
e GPC - ITEM 46 +1(4) EXEC
e STORE - ITEM 47 EXEC
Store complete when MC = 02 (~ 30 sec)

«VAIl IDPs/CRTs deassigned from FD GPC

06 GPC MODE G2FD — STBY (tb-bp)
— HALT (tb-bp)
— STBY (tb-RUN)

— HALT (tb-bp)

o Ifreqd, repeat Freeze Dry steps for 2nd GPC

CONFIG CLEANUP
[GNC 22 S TRK/COAS CNTL |

e STRK-Y,-Z: STAR TRK — ITEM 3,4 EXEC (¥)
[GNC 21 IMU ALIGN |

« RESUME

CLEAR SOFTWARE FAIL VOTES @
[GNC 0 GPC MEMORY |

o ITEM 48 EXEC
[sM 0 GPC MEMORY |

o ITEM 48 EXEC

@ GPC downlist
will default to lowest
ID GPC in G2 set.
MCC may request
downlister change
following OPS Mode
Recall

@ Crew GO for
Error Log Resets
without prior MCC
concurrence

05/16/06 5-9
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DPS 5.1b ‘BFS GPC FAIL (BITE) (ORBIT)
1 | Establish BFS
GPC " [CRT interface
(C2)
and « IDP/CRT3
PWR - ON
e IDP/CRT3 MAJ
BFS DIAGONAL FUNC — GNC
CAM LIGHT e CRT3 MDU —
ON and in DPS
mode
If: (C3)
I0OP watchdog Timer
f e BFC CRT
times (Z)lrn (~3.1 sec) DISP — ON
two restarts within ¢ BFC CRT SEL -
consecutive major 3+1
cycles Big ‘X’ and NO | 2
onCRTSNDU? | [[GNCOBFS
YES :
Displayed YES | 3
properly ? | evmce
hl NO
ALERT
\i
GPC BITE iy | BFs GPC
FAILURE
If: v
BFS S/W initiates
restart 5 Pwr off > 6 |
failed GPC e Goto SINGLE
GPC FAIL, GPC
(06) ’
e GPC PWR — FRP-1
OFF
05/16/06 5-10 MAL/ALL/GEN I
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MMU/MTU

o
N

SM checkpoint
TFL/DFL
MM patch

From ORB PKT,
FD GPC
ACTIVATE,
step 1

\/

®

OPS transition

8 [Any target
GPC(s) complete

YES

9 | Was this mode

?

recall/set
expansion ?

Yoo

YES

y

DPS 5.2a ‘I/O ERROR MMU 1(2)
SM 1 |ops NO [ 2 [sm no [ 3]
ALERT transition ? " [checkpoint 2 . Retry
YES lYES transa,(\:/ﬂ\(jlrcjon
/0 ERROR same
MMU 1(2) T 15 5.2f ‘I/0 ERROR MMU
1(2)' msg ?
If: LA @ YES NO
CHECKSUM. 1/0 4 [ All target ES| 5 | Transition
transient, BCE GPCs complete " [completed on
failure, MMU transition ? automatic retry or
failure, or NO on alternate
?qlljrce GPC | MMU or single y
Duatlirl:g;? 6 |Simplex error olu.:ur‘red on 7 I )
Display roll-in, transition ? prepositioning TRANSIENT
OPS transition YES NO

o, 77

Nominal Config:

10 I All target

GPCsinOPS 0 ?

11 | Lowest ID

GPC of original

12 | Take down

™[GPC notin CS

@ Any previously
failed MMU should be
prime selected for

GNC prior to OPS
transition

@ Health of
affected MMU can

be verified by GNC
OPS transition (with
MCC concurrence),
SM roll-in request,
or IMU checkpoint
read

@ RS target

GPC(s) not receiving
overlay will F-T-S,
but remain in OPS 0
of common set. For
GPCs not receiving
overlay, IDPs are still
assigned per new
OPS NBAT. Any
IDPs targeted for
F-T-S GPCs
distributed to

lowest number GPC
of new target set

(a) 1t GPc tail
votes and fault
msgs and
‘OFF/BUSY MMU’

(014:F) YES NO OPS stillinCS ?
(06) msg(s) occur, then
?g\gLSJ'I::L)_ o Y (Use GPC/CRT key) o Aff GPC PWR — GPgC(s)are in CS
MMU- 2 _ON |_1_8—| YES OFF OPS 0. Transition
ful
(06) v - unsuccess
IPL SOURCE — 13 | /O ERROR [27] (o) v Eﬁ;anﬁ?,(ﬁ:]g"g"gc‘”
OFF MMU 1(2)' msg(s) NO [ 14 | Swap 15 Xmtr failure, and
annunciated by > ommandin alt MMU OFF/BSY
only one GPC GPCs f g * Perform DPS or selected for IPL.
(only one logging P - s for MMUs in SSR-3, GNC For two GPC RS, will
GPC per fault original OPS REASSIGNMENT get off-diagonal
(BPS), to config CAM lights. For
msg) ? SM 0 GPC grrs.
all buses to three or more GPC
YES MEMORY remaining RS, will get I-fail
Y o MEM/BUS target GPCs
16 | Remove CONFIG - o If available, @ For all RS
. CONFIG make OPS calll GPCsin OPS 0,
?nnunc?tlng GPC o ITEM 1 +2(3,8) to GPC from CRT assignments
rom set in EXEC original OPS are determined by
original and e MM 1 ITEM 18 target NBAT
target OPS NBATSs. +1(2,3,4) EXEC
For both NBATS, e MM 2 ITEM 19 (o) Software uses
reassign strings, +1(2,3,4) EXEC g.BathoOfsg{ égcltnglpc
CRTs, and MMUs to command each
of deleted GPC to MMU for
another targeted prepositioning
GPC
SM 0 GPC
MEMORY
e |tem entries
as reqd to
accomplish
above
06/14/06 5-12 MAL/ALL/GEN I




e GNC OPS XXX

©)

DPS 5.2a (Cont)
10| 14
@ ©.0)
17 18 | Swap [ 19| Retry oPS
o Perform OPS commanding transition
MODE RECALL GPCs for MMUs in e GNC OPS XXX
to remove target OPS
h . PRO
identified
(selected) GPC SM 0 GPC Any target GPC(s) |YES | 20 | All GPCs
MEMORY complete ™complete
¢ SFEIS OPS XXX ¢ ITEM 1 +2(3,8) transition ? transition ?
EXEC NO
NO YES
l (D) |+ MM1ITEM18 v
+1(2,3,4) EXEC 25
Jz,l_ Retry o MM 2 ITEM 19 2] [27] !
original OPS +1(2,3,4) EXEC
transition 22 | MMU AND

BCE FAILURE, OR
BCE(S) FAILURE(S)

B

o Retry transaction

common set ?
(use GPC/CRT Key)

PRO
Any target GPC(s) |VES | 23 | Restore |24
complete "[current OPS NBAT | | & perform OPS
transition ? to former config MODE RECALL
9 NO by placing to regain
|_1__| identified identified
y @ (selected) GPC (selected) GPC
25 [ On MCC GO, back to original e GPC OPS XXX
cycle MMU(s) pwr position PRO
ES
(014,015:F) SM 0 GPC Recall successful ? |55 ] 26 | MMU AND
« MMU 1(2) - MEMORY NO SSE(EQI:IA%UERCE)(F;)
OFF, then ON o Item entries as n
reqd to \
lish
00 e 27 |Any RS F-T-5 |NO | 28
Y GPC still in . Pwr off

F-T-S GPC
e Perform DPS
SSR-3 to config

@ Any previously
failed MMU should be
prime selected for
GNC prior to OPS

transition

@ Software uses
NBAT of target OPS
to select GPC to
command each MMU
for the overlay reads

If original

transition G2/G8 and
in OPS 0, transition
to G2, then G8 to
avoid illegal entry
msg

@ Solid State

MMU power cycle
shuts down the
associated solid
state recorders.
MCC commanding
may be reqd

If SPEC not
available, GPC may
be recoverable using
R/W to select LDB
option

Transaction E YES
I A S= 30 | TRANSIENT all buses to
successful ? MMU PROBLEM L
successful
NO AND MMU OR ﬂ GPC(s)
\ A BCE FAILURE e Perform OPS
32 | Select MODE RECALL v
alternate SW copy to recover
; 33 | GPC FAILURE
for GNC MF failed GPC
X: GNC 0 GPC . g’gg OPS XXX
MEMORY VES
e ITEM 53 +2 Recall successful ? gé!:ﬁﬁﬂﬁ?ﬁ?
EXEC -
y\° RCVR FAILURE, OR
v (OB 35 | 1f DPS MMU AND GPC
OTILITY SPEC RCVR FAILURE OR
36 | blo, GPC-TO-GPC
o Retry transition avarable- OVERLAY AND
it SOURCE GPC
Transition VES | 37| s/w copy e Perform SET
successful ? > F’R(|DBLEM ON EXPANSION RCVR FAILURE
MMU(S USING LDB
NO ) OPTION
A/ «VMCC for
38 [ BOTH MMUs procedure vesl 3o | RECOVERED
FAILED OR BCE Recall successful ? 1 GPC WITH RCVR-
FAILURE(S)
NO RCVR FAILURE,
Y OR MMU AND
40 | GPC FAILURE GPC RCVR
FAILURE OR IPL
SOURCE sw AND
GPC RCVR
FAILURE
06/14/06 5-13 MAL/ALL/GEN I




DPS

7

5.2a

(Cont)

@ Any previously
failed MMU should be
prime selected for

GNC prior to OPS
41 [ Cycle pwr of . 42| transition
selected MMU « Retry transaction
- If original
(014,015:F) Transaction ES| 43 | TRANSIENT transition G2/G8 and
e MMU 1(2) — successful ? | MMU PROBLEM in OPS 0, transition
OFF, then ON NO to G2, then G8 to
\ avoid illegal entry
NO msg
44 I Alternate | 45 | Select
MMU failed " |alternate MMU to @ Solid State
previously ? MF MMU power cycle
YES shuts down the
\ S?II}ITD\SS associated solid
state recorders.
B e MMU ASSIGN MCC commanding
ORBC o SM—ITEM 3(4) may be reqd
FAILURE EXEC (%)
e PL—ITEM 5(6)
47 EXEC (*)
« Retry
transaction v
/O ERROR MMU  [NO | 48 | 1/O 49 |Original YES | 50 | Select
2(1) msg ? " T TRANSIENT AND failed transaction " |alternate MMU to
YES ORIGINAL MMU MM Read/Write Read/Write spec
6 @ FAILED, OR BCE using MASS SM 85 MASS
FAILURE
Y MEMORY R/W MEMORY R/W
51 | On MCC GO, spec ? « Select MMU
cycle pwr of NO 1(2) - ITEM 40
63
MMU(s) - (41) EXEC (%)
(014,015:F)
e MMU 1(2) —
OFF, then ON
v O® 1
52 53 |
e Retry transaction e Try transaction on
Transaction E% 54 | TRANSIENT alternate MMU
successful ? "I MMU PROBLEM ‘//0 ERROR MMU
NO AND MMU OR 2(1) msg ?
v BCE FAILURE YES NO
55 [OPS NO 47
transition ? -
y
YES @ 56 | ORIGINAL
Al MMU FAILED OR
57 | Select Ea BCE FAILURE
alternate S/W o Retry transition v
copy for MF of Transition NO |
attempted | 59 | BOTH MMUs -63
successful ? >
transition FAILED OR BCE
YES FAILURE(S)
X: GNC (PL,SM) A
0 GPC MEMORY 60 | S/IW COPY 38
e ITEM 53 (52,54) PROBLEM ON
+2 EXEC MMU(S)
61 | G3 OPS NO
transition ?
YES
|
62 I
«yMCC
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DPS 5.2a (Cont)

|5|46|48|56|61|

@ Selecting failed
MMU for GNC MF

protects against
GPC RCV failures

ﬂ occurring after OPS
e MMU I/O problem ”ans'“‘?? .
occurs with SM or prepositioning
GNC:
GNC
SM
\i Y
64 | Test suspect 65 | Test suspect
MMU using MMU using SM
GNC GPC GPC
GNC 1 DPS SM 1 DPS
UTILITY UTILITY
Select suspect Select suspect
MMU for GNC MMU for SM MF:
MF: e SM ITEM 3(4)
e GNC - ITEM EXEC (*)

1(2) EXEC (*) e SPEC 999 PRO
GNC 21 IMU Roll-in successful? | 3] 66 | PROBLEM
ALIGN NO ASSOCIATED
Verify no IMU WITH GNC GPC
align in progress ORIGINALLY
e ITEM 10(11,12) ANNUNCIATING

(no *) I/0 ERROR MMU
Verify no IMU
selected for
alignment
¢ MM READ —

ITEM 19 EXEC (*) i @
/O ERRORMMU  |VES | 67 | Mmu | 68 | select failed
1(2) msg ? " FAILURE "[MMU for GNC MF

NO
v SM 1 DPS
UTILITY

69 | PROBLEM L 70] VMU ASSIGN
ASSOCIATED o If SM interface GNC ITEM 1(2)
WITH SM GPC to this MMU EXEC (*)
RATHER THAN reqd on MCC
MMU GO, move SM to

different GPC

e Goto SM
REASSIGNMENT,
DPS SSR-4
09/27/06 5-15 MAL/ALL/GEN I




DPS 5.2b ‘OFF/BUSY MMU 1(2)
@ If OPS XTION
and GPC fail votes
SM and msgs occur,
ALERT 5.2f then GPCs are in
l CS OPS 0 caused
@ by MMU or
OFF/BUSY 1 |Vstatus of commanding GPC
MMU 1(2) > XMTR failure, an
selected MM alternate MMU
If: SM(GNC,PL) off/busy or selected for
: 7
MU OFF 1 DPS UTILITY 7 ] IPL. For two
MMU sel dqf GPC RS, will get
o Osne ne(;:rtri o or V\/_:\hat doe; l\élMli off-diagonal CAM
with error Indicate: o lights. For th
transaction BUSY | RDY  |—s} 2] Original oI 3 | ore GG RS, will get
MMU BUSY transaction an OPS o Retry \-fail WG
transition ? transaction
YES once @ Health of
From ORB PKT,
FD GPC A @ Transaction aerefc_(taeddle\éL'\Jl éagé)g
successful ? verimed by
ACTIVATE, | 4 | onE My XTION (with MCC
step 1 MAY HAVE NO YES concurrence) or SM
FAILED DURING roll-in request
TRANSITION 5 | MM was .
Nominal Config: being used @ Solid State
(014:F) MMU power cycle
MMU 1 — ON v shuts down the
(O15:F) associated solid
MMU 2 — ON 6 |Selected 5= 7 I Selected MMU 8 I IPL SOURCE state recorders.
(06) MMU being used still BUSY ? SW FAILED TO MCC commanding
IPL SOURCE - by transaction on SELECTED MMU may be reqd
YES NO
OFF another DEU, or
gnd ops ?
%o
, ®
| 9 | MCC go for YES | 10 | Cycle pwr of
" |pwr cycle ? " |selected MMU
NO (014,015:F)
e MMU 1(2) —
OFF, then ON
M
11 | Selected MMU
still BUSY ?
NO YES
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DPS

5.2b

O]

]

e Retry
transaction

Transaction
successful ?

(Cont)

13 | TRANSIENT

|_1—1—| NO

\ \

14 | MMU FAILED
OR NOT PWRD, OR
MMUs DISCRETE
FAILED BUSY

[a]e]

\ Y

MMU PROBLEM

15 [ Has other
MMU failed
previously ?

YES

16 | BOTH MMUs

NO
Y

"I FAILED

17 |

«VMCC

MMU for GNC MF

18 | Select non-failed MMU for
SM, PL, OPS 0 MF; select failed

" |alternate MMU

| 19 |\/Status of

[SM(GNC,PL) 1 DPS UTILITY |

DPS UTILITY

SM(GNC,PL) 1

MMU ASSIGN

« GNC - ITEM 1(2) EXEC (*)
o SM— ITEM 3(4) EXEC (*)

e PL - ITEM 5(6) EXEC (*)

e OPS 0 - ITEM 7(8) EXEC (*)

BUSY ?

Alternate MMU NO

20

! YES

e Try transaction
on alternate
MMU

@ Health of
affected MMU can be

verified by GNC OPS
XTION (with MCC
concurrence) or SM
roll-in request

05/16/06
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(06)

MTU - AUTO

(013:A)

cb ESS 1BC MTU
A-cl

DPS 5.2d ‘TIME MTU’
SM
ALERT
TIME MTU = |
FAULT
If: \
GsiﬁrSeMcThnggi il Only one 3] 8 |
GPC’reports ‘TIME GNC(SM) 2 TIME

_ ‘ MTU’ msg ? e Perform TRY on

Nominal Config: NO accumulator

that is selected
by common set
ITEM 34(35,36)
EXEC

©)

@ If GPC is on its
own internal time,
loss-of-sync may
occur

@ If I/O ERROR’
has occurred,
failure caused by
equipment other than
MTU

Electronics on
OSC board have
failed in portion of
MTU not covered
by auto switch
circuitry

cb ESS 2CA MTU was on internal DRIFT
B_oal time accept
accumulator
time ?
YES
\
5 | TRANSIENT
GPC OSC DRIFT
v @
6 | "0ERROR  |VES| 7 |
FF1(2,3) msg e Goto FF(FA)
occurs ? MDM 1I/O ERROR
NO (ORB PKT, DPS)
\ A
8 | Any ‘BCE YES| 9 | Multiple ‘BCE  |NO | 10 |
STRG 1(2,3) MTU’ STRG MTU’ fault e Goto BCE
msg accompany msgs occur STRG X
‘TIME MTU’ fault simultaneously ? (ORB PKT, DPS)
NO
\ A
From ORB PKT, | 11 [Vstatus of
BCE STRG X, >™VTU
step 5
GNC 2 TIME @
All GPCs faulted to [YES | 15 | mTU 0sC
lowest ID GPC ? > FAILURE
NO
\
13 | displayed  |NO_| 14| TRANSIENT
opposite MTU ~] BUS NOISE
ACCUM 1(2,3) ?
YES
15 | MTU ACCUM
1(2,3) FAILURE
06/14/06 5-18 MAL/ALL/GEN |



DPS

O]

]

«VMCC on
selecting
alternate
oscillator

Manually select
alternate
oscillator

(06)

e OSC-2(1)

17
GNC 2 TIME

o Perform
Time Sync
(ITEM 38 EXEC)

5.2d

A
| CAUTION I

(Cont)

®

@ Crew cannot
tell which oscillator
is currently
selected

(5) cpcs wil
remain on internal
time

@ 4’ on any
remaining
accumulators does
not indicate problem.
As long as GPCs
accepted some
accumulator time,
time will update

properly

@ MTU GMT and
MET may have
errors. D&C Timers
are invalid until

time is corrected.
Action will extinguish
any It on D&C Timers
and reenable MTU

sync signals
18| After 2 min, NO | 19| BOTH MTU
Actual Time Sync did GPCs accept OSCs FAILED OR
may take up any accumulator MTU PWR
to 2 min to time ? FAILURE
perform. Make
no keyboard YES
entries until Time
Sync completes y @@ y
20 I 21 |Is BFS ES| 22 | BFS remains
«VMCC to verify currently active ? on internal time
GPCs hgve NO
correct time v v
23 CAUTION
e Upon BFS
?;g";‘é"’”’ g0 BFS will lose
proper time if
vﬁgg’?"Ez taken to HALT or
* ortime powered off
recovery
procedure
\i

24| If proper time

1S lost:

«VMCC for time
recovery
procedure

06/14/06 5-19 MAL/ALL/GEN I




NO, 5.2a

DPS 5.2f CHECKPOINT FAIL
5.2a
S60 [ 1 [voerror  |rES| 2 |
CHECKPT [MMU 12y g (C2)
FAIL fault msg also e SPEC 999 PRO
i annunciated ? Roll-in successful ?
MMU OFF NO YES
MMU BUSY Y

MMU selected for
IPL

Checksum Error

1/0 Transient

MMU write failure

MMU failure

Nominal Config:

(O14:F)

MMU 1 - ON

(O15:F)

MMU 2 — ON

(O6)

IPL SOURCE -
OFF

| 3 |'oFFBUSY
MMU 1(2) fault
msg also
annunciated ?

NO

®

\J
5 | POSSIBLE

GPC SM
CHECKPOINT
S/W PROBLEM

Eim

"@

4 |On MCC GO,

Cycle pwr of
selected MMU 1(2)

(014,015:F)
e MMU 1(2) —
OFF, then ON

[ |

\i
8 [ TRANSIENT

MMU 1(2) WRITE
PROBLEM

e Retry SM
chec)|l<point @
Checkpoint NO | 7 | MMU 1(2)
successful ? " | WRITE PROBLEM
YES

@ SPEC 999 may
be blank

@ Solid State
MMU power cycle
shuts down the
associated solid
state recorders.
MCC commanding
may be reqd

@ MMUs may be
used for all other
transactions. YMCC
for possible S/IW
dump of SM GPC

@ Affected

MMU may be used
for any read
transaction
including OPS
transitions, TFL
loads, and SM roll-in
displays

05/16/06
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MDM

5.3

DPS 5.3a
From | 1 {ioPorBCE
ORB PKT C/L " ITXMTR/RCVR
FAILURE

A
2 I Following

steps may result in
a GPC F-T-S

Failure assessment
to be continued at
this time ?

/0 ERROR FF(FA)’

©)
3 | Select

YES

v O

O)

4 I Dual or Triple
GNC GPC config ?

NO

5 | Activate

"YES @

6 |Reconfig DPS

GNC 0 GPC

MEMORY

e Target for dual/
triple GNC OPS.
If dual G2, assign
all FC strings to
good GNC GPC.

" |G2FD GPC for

current OPS

e Perform G2 SET
EXPANSION to
Dual G2 (ORB
OPS, DPS) to
dual G2 except
do not assign any
strings to G2FD
GPC and
deassign string
associated with

*[desired PRI/SEC
ports (FF3,FAT1,
FA2 reqd for
VERNIER RCS)

GNC 1 DPS
UTILITY

e ITEM XX EXEC

(XX = 15-22)
®

7 | Reassign all

strings

GNC 0 GPC

MEMORY

o Assign all
strings to GPC
just activated

15 I
«VMCC for new
triple GNC GPC
restring

GNC GPC (string
1&3, 284)
o Perform OPS

MODE RECALL

If triple G2, /O ERROR + Reassign
assign strings to downlisqter
good GNC GPCs to GPC
(string 1&3,284) just activated
e Reassign
ITEM 44
downlist to good + EXEC
?PC ITEE)|2/||5é4 e Perform OPS
« Porform OPS MODE RECALL
MODE RECALL AP
Aff GPC F-T-S YES| 8 |10P OR BCE RECALL ?
at OPS MODE XMTR/RCVR VES NO
RECALL ? FAILURE
NO 20
ﬁ |
Y Y 9 | BCE xMTR/
10| BCE XMTR 1] DEPENDENT
DEPENDENT ¢ Go to PASS GNC FAILURE
FAILURE GPC (1st FAIL)
(ORB PKT, DPS)
A @
12 | Triple GNC NO [ 13 | Reconfig DPS 14 | Freeze-dry
GPC config ? " |for dual GNC GPC GPC with BCE
YES ¢ Restring with aff XMTR fail
v FC _string e Perform G2 SET
assigned to good CONTRACTION

(ORB OPS, DPS)

Y

16 | If IMU desel

GNC 21 IMU
ALIGN

«\IMU alignment

« ITEM 7(8,9) EXEC

@ Mult MDM or

GPC failures
indicated if ‘l/O
ERROR’ msg
reoccurs after
restring with no
F-T-S at blocks

[6]or[7]. YMCC

@ Go to MDM
(REF) for summary
of data lost on
non-recovered MDM

@ BCE XMTR/
RCVR failures cannot
be differentiated from
BCE XMTR only
failures in single
GNC GPC configs.
Failure mode will
affect DPS config

in G3

@ Original GPC
will F-T-S before
overlays can be
transferred to G2FD
GPC if original GPC
has BCE receiver
failure on Fit
Critical 1,2,3 if
affected string is
not deassigned for
set expansion. Flt
Critical 4 problem is
handled same as Flt
Critical 1,2,3 for
procedure simplicity

@ If G8 OPS,
delay G2 freeze-dry
activity until after
transition back to G2

06/14/06
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Y

+VMCC regarding
powering off
associated IMU

« Go to RCS RM
LOSS (ORB PKT,
RCS)

DPS 5.3a (Cont)
From ORB
PKT CIL,
I/0 ERROR
FF(FA)

17 | Same fault NO | 18 | MULTIPLE |19 | 20 | BCE RCVR
msg recur during MDM FAILURES «VMCC if any OR XMTR/RCVR
recovery unexplained msg FAILURE
attempt ? on string during *

YES port moding
21| safe F-T-s
y @0 0.0) GPC
22| TotaLmpom | |23 | Pwroff MDM (06)
INPUT FAILURE ¢ GPC PWR —
(06) OFF
o Aff MDM .
FF(FA) — OFF e Reassign IDPs
as reqd
24 |
o Time permitting,
go to DPS, GPC
FRP-1
\i
25 |
o Pwr off reconfigure equipment specific to failed MDM
FF1 FF2 FF3 FF4

(O14:F) (O15:F) (O16:F) (O16:F)
¢ RJDF 1B DRIVER o RJDF 1A DRIVER e RJDF 2B DRIVER ¢ RJDF 2A DRIVER
(O14:E) (O15:E) (O16:E) (O16:E)

MNA MNB MNC MNC
o RADAR ALTM 1 o RADAR ALTM 2
o MLS 1 e MLS 2 e MLS 3
«JADTA 1 «JADTA 2 «JADTA 3 «JADTA 4

(O15:E)
MNB
¢ STARTRKR -Z ¢ STAR TRKR -Y
(O16:F) (O15:F)

«VACCEL 1 «VACCEL 2 «VACCEL 3 «VACCEL 4
(07) (07) (Q7)

«VTACAN 1 «VTACAN 2 «VTACAN 3

(OV103,4) (OV103,4) (OV103,4)

«VGPS 1 (OV105) e GPS 2 (0OV105) «JGPS 3 (OV105)
«VGPS 1 PRE AMPL o GPS 2 PRE AMPL «VGPS 3 PRE AMPL
UPPER (OV105) UPPER (OV105) UPPER (OV105)
«VGPS 1 PRE AMPL e GPS 2 PRE AMPL «VGPS 3 PRE AMPL
LOWER (OV105) LOWER (OV105) LOWER (OV105)

(A13)
e GPS 2 (0V103,4)
e GPS PRE AMPL
UC (OV103,4)
e GPS PRE AMPL
LC (OV103,4)
FA1 FA2 FA3 FA4

(O15:F) (O16:F) (O14:F) (O14:F)

« RJDA 1B DRIVER « RJDA 2B DRIVER  RJDA 1A DRIVER e RJDA 2A DRIVER
(014:A) (015:A) (0O16:A) (015:A)

«VRGA 1 «JRGA 2 «JRGA 3 «VRGA 4
(08) (08)
¢ ROMS TKISOLA- |¢ ROMS TKISOL A -

CL (tb-CL) CL (tb-CL)
26 27|

@ Go to MDM
(REF) for summary
of data lost on
non-recovered
MDM

@ Multiple MDM
failures if any:

‘BCE STRG’

‘MDM OUTPUT’
during attempt
to recover ‘I/O
ERROR’

‘I/O ERROR’
during attempt
to recover ‘MDM
OUTPUT

@ Outputs may
be good, erroneous
or non-existent.

At later time, MCC
may wish to

perform MM202 OMS
TVC chk to assess
MDM’s output
capability

If next ELEC,

ECLS, APU/HYD,
GNC, RCS, or DPS
failure causes loss of
fail-safe capability

in FCS or RCS, the
MDM may be
repowered in order to
regain any remaining
output capability

@ If failed MDM
is FF1, FF2, or FF3,
MDM may be
candidate for MDM
CHANGEOUT (IFM).
JMCcC

10/12/06
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DPS 5.3b ‘BCE STRG X’
@ If VERNIER
RCS sel and FF3 pwr
From 1 | gycled, DdAPt wfiII
ORB PKT CIL, > ) ownmode to free
BCE STRG X e Monitor IMU drift at MDM pwr
' STBY/OPER i
step 4 d cycle. Crew action
mode (up to reqd to resel DAP
90 sec)
Did *" toggle to YES| 2 | TRANSIENT 3 @ F0||0W|ng_
OPER mode within > IMU OR MDM/ g MDM port moding,
90 sec ? * GNC I/O RESET if either 'l/O ERROR’
sec ? IMU SERIAL ‘ :
JMCC for best or ‘MDM OUTPUT
lNO INTERFACE * or bes fault msg occurs
PROBLEM oL prior o mode MDM ports
4 | NIMU pwr U realign back to PRI and
(014,015,016:A) wmce
MNA(B,C) (3 Wmcc
e IMU1(2,3)— regarding powering
OFF, then ON off associated IMU
e Monitor IMU
STBY/OPER
mode (up to
90 sec)
Did *' toggle to ES| 5 | IMU PWR OR 6
OPER mode within " | CONFIG PROBLEM e GNC I/O RESET
90 sec ?
NO «VMCC for best
\ @ att prior to
7 [ cycle pwr on IMU realign
aff MDM
o MDM FF1(2,3) —
OFF, then ON
e GNC I/O RESET
«\VDAP (if FF3)
e Monitor IMU
STBY/OPER
mode (up to
2 min) @
Did **" toggle to NO | 8 |Sel SEC MDM
OPER mO_de g ports
within 2 min ?
GNC 1 DPS
| YES UTILITY
o ITEM XX EXEC
ﬂ TRANSIENT (XX = 16,18,20)
MDM DISCRETE
OUTPUT CARD e Monitor IMU
FAILURE STBY/OPER
mode (up to
* 2 min)
10 Did **' toggle to vEs | 11 | PORT-
+ GNC I/O RESET OPER mode ™| DEPENDENT
within 2 min ?
MDM FAILURE
«VMCC for best NO
att prior to v l
IMU realign
12 | IMU IS NON- 13
RECOVERABLE e GNC I/O RESET
@ «VMCC for best
att prior to
14 | Resel PRI IMU realign
ports
e ITEM XX EXEC
(XX = 15,17,19)
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DPS 5.3b (Cont)
@ Go to MDM
From (REF) for summary
ORB PKT of data lost on
C/L, BCE nonrecovered MDM
STRG X
i @@ @ Total serial I/O
card failures may
15 | Multi-serial I/O msgs occur ?  |YES result in single or
9 >} 16 | MDM SERIAL multiple ‘BCE STRG'
STKR ADTA ADTA I/0 CARD FAILURE msgs:
MTU MLS MLS ’
IMU NSP NSP 2grd e | cs
GPS rs
NO IMU | IMU
Y 03 MTU | MTU
17 STKR|STKR
. MLS
* Which type of 11 |NSP |ADTA
STRG’ msg(s) GPS |NSP
indicated: GPS
STKR _ 18] cycle LRU (® BeE sTRG
ADTA pwr A(C) msgs will
MLS @ e Cycle cb and/or always occur in
d: combination with
o] 19| MTU/MDM PWI SW as reqd. ‘BCE STRG B(DY
SERIAL STAR 06 and msg (MDM card
TRKR -Z | O14:E 9
MTU INTERFACE - failure) or in
STAR 06 and )
FAILURE TRKR -y |015-E combination
- . with ‘1/O ERROR’
| ADTA1 [O14:E msg or ‘MDM
W s z |0
GPS *\MCC x lote (IOP or total MDM
@ 08 and failure)
| 21| mom TACAN 'V”-S; 81‘;35
TAC CARD FAILURE 3 016
e GNC I/O RESET
Did ‘STRG’ msg NO | 22 [ TRANSIENT
A and B repeat ? >
CandD : LRU PWR FAILURE
B YES OR CONFIG
D Y PROBLEM
23 | LRU PWR OR
@ MDM/SERIAL LRU
y INTERFACE
24 | MDM FAILURE
DISCRETE OR
ANALOG INPUT
CARD FAILURE 16
A A
25 26
e Goto RCSRM o Pwr off aff LRU(s):
;%28 (ORB PKT, FF1 FF2 FF3 FF4
RCS) (O14:E) [(O15:E) |(O16:E) |(O16:E)
MNA MNB MNC MNC
eVMLS 1 [eVMLS 2|eVMLS 3
«JADTA 1 [ eVADTA 2 | «VADTA 3 | «VADTA 4
(O15:E)
MNB
e STAR e STAR
TRKR -Z TRKR -Y

11/30/06 5-25 MAL/ALL/GEN |



DPS

5.3c

‘I/O ERROR PL1(2)

‘MDM OUTPUT PL1(2)

@

From
ORB PKT CIL,
1/0 ERROR
PL 1(2),
MDM OUTPUT
PL 1(2)

1 | Mode ports

\

if not previously
moded;
otherwise, YMCC

If FLEX pair:

(L12)

o (Aff) FLEX
PWR - OFF

e (Alt) FLEX
PWR - ON

SM 1 DPS
UTILITY

e PORT ASSIGN
PL 1/2

7 |

If PSP reqd:

SM 62 PCMMU/
PL COMM

e |/O RESET PSP
1(2) - ITEM 6(7)
EXEC (¥)

* Reinitiate PL ops

other MDM: ‘I/O
ERROR PL 2(1)' ?

YES |NO

Y @

8 | TOTAL MDM
INPUT FAILURE

y @

SEC(PRI) —

ITEM 24(23)

EXEC
Any ‘I/O ERROR' or [YES| 2 |‘MDM > | 3 ||OP FAILURE
‘MDM OUTPUT’ OUTPUT msg | (SINGLE-POINT)
msg occur ? occur ?

\i \i Y

4 | PL MDM 5 IOriginaI ‘110 6
PORT DEPENDENT ERROR PL 1(2) ¢ Go to PASS SM
FAILURE msg occur for

GPC FAIL
(ORB PKT, DPS)

9 | Comm Config

|10 | Mode back to

If PLL

(ALL)

e S-BAND PM
MODE — TDRS

« NSP DATA RATE
(2) - HI

o NSP
CODING (2) —
ON

o ANT SW ELEC —

(€3)
e SBND CNTL -
PNL, CMD

If PL 2
(C3)
o SBNDANT -

Best ANT

primary ports

If FLEX pair:

(L12)

o (Aff) FLEX
PWR — ON

e (Alt) FLEX
PWR — OFF

SM 1 DPS

UTILITY

o PORT ASSIGN
PL 1/2 PRI -
ITEM 23
EXEC (*)

Port moding
and I/O RESET
causes fault msgs to
occur for all
previously bypassed
LRU(s), BTU(s),
Payload Signal
Processor, mission
selectable
processes, and
mission unique
processes

@ MDM outputs
may still be good.
MCC will advise if
MDM should be
turned off. Refer to
MDM (REF DATA)
for summary of data

@ 140 sec
pwr-amp warmup

06/14/06
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DPS

5.3c

11 | Activate BFS
to VPL MDM

status

(06)

For BFS GPC:

«VGPC MODE —
HALT

«VGPC PWR —
ON

* GPC MODE —
STBY (tb-RUN)

« GPC MODE —
RUN (tb-RUN)

\/

12 | \For
bypassed PL MDM
on BFS

(C3)

e BFC CRT
DISP — ON

e BFC CRT SEL —
as reqd

(Cont)

Did BFS
annunciate ‘I/O
ERROR PL 1(2)
msg ?

VES

13 | ALTERNATE

NO
\

14| IOP XMTR/
RCVR FAILURE ON
SM GPC

\/

MDM PORT
FAILURES

15 | Recovery
reqd for current
ops ?

NO

16 |

YES

e Mode PL 1/2
ports as desired
«VMCC

\ A

]

e Perform SM
REASSIGNMENT,
DPS SSR-4
«VMCC for SM
GPC assignment

| 18 {If BFS not

20 |

e Ifreqd, go to
PL/DPS
RECONFIG
(PL SYS: or
SODF: ASSY
OPS), Recovery
Action (PL SYS,
PL/DPS
RECONFIG)

9]
presently reqd If PSP reqd:
e S-BD PL
ECS)FC CRT CNTL ~ PNL
e S-BD PL PWR
DISP — OFF SYS - 2(1)
«VAll IDPs e S-BDPL
deassigned CNTL — CMD
from BFS
SM 62 PCMMU/
(06) PL COMM
For BFS GPC: e PSP /O RESET
* GPC MODE — PSP 2(1) -
STBY (tb-RUN) ITEM 7(6) EXEC
¢ GPC MODE — *)
HALT (tb-bp)
«GPC
OUTPUT —
NORM

05/16/06
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I0OP failure
IOP Xmtr/Rcvr
failure

Nominal Config:

(L12)

MDM FLEX — ON
or

MDM FLEX 1(2) —

ON

MDM FLEX 2(1) —

OFF

! NO @

3 | Try reset

¢ SM /O RESET

DPS 5.3e  ‘l/O ERROR FLEX’
SM
ALERT
I/0 ERROR | 1 |voErrROR  |vES| 2 |
FLEX " [or 'MDM OUTPUT « Goto PL1(2)
PL1(2)' msg also MDM 1/O

If: annunciated ? ERROR; PL1(2)
MDM FLEX failure MDM OUTPUT

(ORB PKT, DPS)

msg recur ?

/O ERROR FLEX' |NO

4 | TRANSIENT

YES

A

B

e Perform PL/DPS
RECONFIG,
(PL SYS or
SODF: ASSY
OPS)

MCC go for pwr
cycle ?

ERROR

YES

)

Y
6 I Cycle MDM

pwr

(L12)

e MDM FLEX —
OFF, then ON
e SMI/O RESET

Y

/O ERROR FLEX'
msg recur ?

VES

7 |Is this FLEX

NO

\i
9 | TRANSIENT

MDM part of a
FLEX pair ?

NO | 8 |FLEX MDM
| FAILURE

YES

y @

MDM FAILURE 10 | Mode Ports if
payload buses not
1] previously
il moded;
. Go to PLIDPS otherwise, Y\MCC
RECONFIG, (L12)
(PL SYS or o (Aff) FLEX
SODF: ASSY PWR — OFF
OPS) o (Alt) FLEX
PWR — ON
SM 1 DPS
UTILITY

o PORT ASSIGN
STRING PL 1/2
SEC(PRI) —
ITEM 24(23)
EXEC (*)

‘I/O ERROR FLEX’

msg recur ?

NO

@ Port moding and
I/0 RESET causes
fault msgs to occur
for all previously
bypassed LRU(s),
BTU(s), Payload
Signal Processor,
mission selectable
processes, and
mission unique
processes

05/16/06
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DPS

:

5.3e  (Cont)

:

@ Port moding and
I/0 RESET causes
fault msgs to occur

for all previously
12 | MDM FLEX 13| BOTH FLEX bypassed LRU(s),
FAILURE MDMs FAILED BTU(s), Payload
Signal Processor,
mission selectable
y @ processes, and
14 [ Mode back mission unique
to original processes
payload bus ports
SM 1 DPS
UTILITY
e PORT ASSIGN
STRING PL 1/2
PRI(SEC) —
ITEM 23(24)
EXEC (*)
Y
15
e Goto PL/DPS
RECONFIG,
(PLSYS or
SODF: ASSY
OPS)
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MDM/LRU FLEX
interface failure

I0P failure

IOP Xmtr/Rcvr
failure

Nominal Config:

(L12)

MDM FLEX — ON
or

MDM FLEX 1(2) —
ON

MDM FLEX 2(1) —
OFF

DPS 5.3f ‘BCEBYP FLEX
SM
ALERT
BCE BYP | 1 [voERROR" eS| 2 |
FLEX " [or ‘MDM OUTPUT e GotoPL1(2)
PL1(2)' msg also MDM 1/O
If: annunciated ? ERROR; PL1(2)
. MDM OUTPUT
MDM FLEX Card NO
failure i @ (ORB PKT, DPS)

| 3 |

e SMI/O RESET

‘BCE BYP FLEX’
msg recur ?

NO

4 | TRANSIENT

YES
Y

5 |

e Perform PL/DPS
RECONFIG,
(PL SYS or
SODF: ASSY
OPS)

©)

Y
6 I Cycle MDM

pwr

(L12)

e MDM FLEX
PWR — OFF,
then ON

e SM1/O RESET

ERROR

‘BCE BYP FLEX’
msg recur ?

YES

Port moding or
I/0 RESET causes
fault msgs to occur
for all previously
bypassed LRU(s),
BTU(s), Payload
Signal Processor,
mission selectable
processes, and
mission unique
processes

8 | MDM FLEX

7 | FLEX pair NO

NO

onboard ? INPUT CARD

YES FAILURE

y @

\i
9 | TRANSIENT
INPUT CARD
ERROR

]

e Go to PL/DPS
RECONFIG,
(PL SYS or
SODF: ASSY
OPS)

10 I Mode PL Bus ports for

selection of alt FLEX MDM if
ports not previously moded,;
otherwise, VMCC

(L12)
o (Aff) MDM FLEX PWR — OFF
o (Alt) MDM FLEX PWR — ON

[SM 1 DPS UTILITY |

o PORT ASSIGN STRING PL 1/2
SEC(PRI) — ITEM 24(23)
EXEC (*)

‘BCE BYP FLEX' msg recur ?

NO YES

05/16/06
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DPS

:

(Cont)

:

12 | MDM FLEX
1(2) INPUT
CARD(S) FAILURE

13 | MDM/LRU
FLEX INTERFACE
FAILURE

A @

14 | Mode back to

original PL Bus
ports

(L12)

o (Alt) MDM FLEX
PWR — OFF

o (Aff) MDM FLEX
PWR — ON

SM 1 DPS

UTILITY

o PORT ASSIGN
STRING PL 1/2
PRI(SEC) —
ITEM 23(24)
EXEC

J25]

e Goto PL/DPS
RECONFIG,
(PL SYS or
SODF: ASSY
OPS)

Port moding or
I/0 RESET causes
fault msgs to occur
for all previously
bypassed LRU(s),
BTU(s), Payload
Signal Processor,
mission selectable
processes, and
mission unique
processes
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DPS

SM
ALERT

BCE BYP
PL1(2)

If:
PL MDM Card
failure
IOP failure
I0P XMTR/RCVR
failure

Nominal Config:
(06)
MDM PL1,2 - ON

5.39

‘BCE BYP PL1(2)

\

1 [/OERROR' |YES| 2 |
or ‘MDM OUTPUT e GotoPL1(2)
PL1(2)' msg also MDM I/O
annunciated ? ERROR; PL1(2)
MDM OUTPUT
NO
@ (ORB PKT, DPS)
El
FAULT
e SM /O RESET
BCEBYPPLL) |ng [ 5 [trRANSIENT
msg recur ? "TERROR
YES

y

6 |

o If reqd, perform
PL/DPS
RECONFIG,
(PL SYS or
SODF: ASSY
OPS)

r O@

8 [ Cycle MDM

pwr

(06)
e MDM PL1(2) -
OFF, then ON

e SMI/O RESET

7 | If PSP reqd

SM 62 PCMMU/
PL COMM

¢ /O RESET PSP
1(2) - ITEM 6(7)
EXEC (*)

©)

‘BCE BYP PL1(2)
msg recur ?

VES

10 | Mode Ports

NO

\

11 | TRANSIENT
PL1(2) INPUT
CARD ERROR

\

12 | If PSP reqd

SM 62 PCMMU/

PL COMM

o I/O RESET PSP
1(2) - ITEM 6(7)
EXEC (*)

o If reqd, perform
PL/DPS
RECONFIG,
(PL SYS or
SODF: ASSY
OPS)

if payload buses
not previously
moded;
otherwise, Y\MCC

(L12)

o (Aff) FLEX
PWR — OFF

o (Alt) FLEX
PWR — ON

SM 1 DPS

UTILITY

e PORT ASSIGN
STRING PL 1/2

T o

4 [ Mode back to

primary ports

(L12)

o (Aff) FLEX
PWR — ON

o (Alt) FLEX
PWR — OFF

SM 1 DPS

UTILITY

e PORT ASSIGN
STRING PL 1/2
PRI - ITEM 23
EXEC

14

\

9 | If PSP reqd

SM 62 PCMMU/

PL COMM

o 1/O RESET PSP
1(2) — ITEM 6(7)
EXEC (%)

o If reqd, perform
PL/DPS
RECONFIG,
(PL SYS or
SODF: ASSY

OPS)

PL1(2) FAILURE

&

SEC(PRI) —

ITEM 24(23)

EXEC (¥)
Any ‘BCE BYP VeS| 13| pL1(2) MDM
PL1(2)' msg recur ? INPUT CARD

o FAILURE

14 | PORT ﬁ
DEPENDENT 4]

Port moding and
I/0 RESET causes
fault msgs to occur
for all previously
bypassed LRU(s),
BTU(s), Payload
Signal Processor,
mission selectable
processes, and
mission unique
processes

@ Associated

GCIL Decoder now
disabled

06/14/06
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PCM I/F

DPS 5.5a ‘I/O ERROR PCM’ (SM)
SM
ALERT
1/0 ERROR |1
PCM SM 62 PCMMU/
If data path fail from P;gamtﬂ o)
PCMMU to GPC: ¢ RESET PCM
SM BCE XMTR or e
RCVR fail ITEM 5 EXEC (*)
PCMMU MIA XMTR ‘I/O ERROR PCM' |NO 2 | TRANSIENT
or RCVR fail msg recur ? "I'SM GPC OR
Total PCMMU fail YES Ol SYSTEM
55¢[ 3 INTERFACE
PROBLEM
y i
Nominal Config: 3 [1fBESIn
(C3)
Ol PCMMU HALT, activate BFS
PWR — 1 to Vparam status
FORMAT - GPC (06)
For BFS GPC:
«JGPC MODE -
HALT
«JGPC PWR —
ON
¢ MODE - STBY
(tb-RUN)
y @
4 I \For missing
params
(C3)
e BFC CRT DISP —
ON
e BFC CRT SEL —
as reqd
BFS SYS
SUMM 1,2
ALL params on YES] 5 | PCMMU 1(2)
these displays " | FAILURE

missing ?

NO

4

\
[ 6| su

GPC/PCMMU
DATA PATH
FAILURE

Y
7 | Switch to

alternate PCMMU

&

(C3)
e Ol PCMMU
PWR - 2(1)

SM 62 PCMMU/

PL COMM

e PCMMU I/O
RESET PCM —
ITEM 5 EXEC ()

/0 ERROR PCM
msg recur ?

YES
y

B

«VMCC

NO

@ Because of

differences between
PASS/BFS S/W
implementation,
ignore any BFS ‘1/O
ERROR PCM' fault
msg

06/14/06
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(5]

ﬂ Switch to

alternate PCMMU

(C3)
« Ol PCMMU
PWR - 2(1)

SM 62 PCMMU/
PL COMM

¢ PCMMU I/O
RESET PCM —
ITEM 5 EXEC (*)

DPS 5.5a (Cont)

[7T%]

4

Original msg recur ?|NO_

10 | PCMMU MIA

11 | Reload TFLs

(2) BFs fault disp
may be utilized for
SM monitoring until
PASS SM GPC
reassigned

YES ;(/,\\AI-II:SQECVR e Perform LOAD
v PCMMU
FORMAT (ORB
12 [ SM GPC BCE OPS FS)
XMTR/RCVR
FAILURE \
13 | If BFS not
Y @ presently reqd
14 | Reassign SM (C3)
GPC e BFC CRT
e Perform SM DISP - OFF
REASSIGNMENT, «JAll IDPs
DPS SSR-4 deassigned from
«VMCC for BFS
SM GPC
assignment (06)
For BFS GPC:
¢ GPC MODE -
v HALT (tb-bp)
15 | Switch back *VGPC
to original OUTPUT —
PCMMU NORM
(C3)
e Ol PCMMU
PWR - 1(2)
SM 62 PCMMU/
PL COMM
¢ PCMMU I/O
RESET PCM —
ITEM 5 EXEC (*)
/0 ERROR PCM'  |NO
11
msg recur ? -
YES
\i
16
«yMCC
03/05/07 5-51
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DPS 5.5b
SM
ALERT
I/O ERROR 1]
PcM [ e Check for missing

If:

Data Path fail
from Ol MDM
to PCMMU or
from PCMMU
to GPC

Nominal Config:
(C3)
Ol PCMMU
PWR -1
FORMAT - GPC
(014,015:B)
cb MNA,MNB Ol
MDM OF 1/2 A,B
(two) —cl
(014,016:B)
cb MNA,MNC Ol
MDM OF 3/4 A,B
(two) —cl
(017:D)
MDM OA 1/2/3 -
ON

params (Ms):

SM SYS SUMM 2

‘I/O ERROR PCM’ (BFS)

None missing

2 | TRANSIENT

All missing

y

GPC/PCMMU Ol
MDM PROBLEM

©)

3 |GPCTO

Some missing

[ 4 |

e Determine which
Ol MDM is
missing:

Check OF1

AV BAY TEMP 3
has ‘M’

"Fcvmu

INTERFACE
PROBLEM

©)

Check OF2

AV BAY TEMP 1
has ‘M’

Check OF3

AV BAY TEMP 2
has ‘M’

«\MCC

6 | Cycle pwr on

Check OF4

APU FU TK VLV 2
has ‘M’

Check OA1

APUOILOUTP 1
has ‘M’

Check OA2

APU OILOUT P 2
has ‘M’

Check OA3

APU OILOUT P 3

«VMCC

L[5

«\MCC

7

12 | Cycle pwr on
suspect MDMs
OF3/4

(014,016:B)

e cb MNA,MNC
Ol MDM OF3/4
A,B (two) — op,
then cl

y

10 | Cycle pwr on
suspect MDM

(017:D)
o MNA OA 1/2/3 —
OFF, then ON

Data recovered ?

ES

> suspect MDMs

OF1/2

(014,015:B)

e cb MNA,MNB
Ol MDM OF1/2
A,B (two) — op,
then cl

Data recovered ?

NO YES

\/
8 ITRANSIENT
Ol MDM FAILURE

NO

(5]

\ \

Data recovered ?

NO

y

13 | MDM FAIL.

y

11 | TRANSIENT
Ol MDM FAILURE

@ WMccC
regarding PCMMU
switch. Selection of
alternate PCMMU
may preclude MCC
viewing LDR
telemetry

Do not cycle
open cb. YMCC

YES MCC WILL UPLINK
PARAMS LOST
14 | TRANSIENT FOR SPECIFIC
Ol MDM FAILURE FAILURE
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DPS 5.5¢ ‘I/O ERROR D/L’
@ 1/0 RESET not
reqd to reestablish
SM downlist. Action only
ALERT verif!es that anomaly
@ continues
@ All PASS GPCs
/O ERROR DIL 1 ]On kybd oUtput downlist.
aSS'QHEd to Mem PCMMU ignores all
config which but selected
If: annunciated downlist GPC
I0P BCE xmitr fail fault msg:
PCMMU fail « /O RESET
Msg recur ? NO | 2 | TRANSIENT
VES GPC TO PCMMU
INTERFACE
y FAILURE
3 |
e Which
annunciating
GPC:
Y —»5wl'
OPS 0/PL 9 4 | No immediate | 5
impact «VMCC to
GNC continue
6 |
e Which GNC GPC
annunciated
error:
GNC 0 GPC
MEMORY
Annunciating NO | 7 [NON- 8 |
GPC same as " | DOWNLIST GPC "l evMce
downlist GPC ? TO PCMMU
YES INTERFACE
v FAILURE. NO
IMMEDIATE
9 [ DOWNLIST IMPACT
GPC TO PCMMU
INTERFACE
FAILURE
|
10 |GNC GPC ES| 11 | Use FD G2 GPC to provide
simplex ? downlist
NO e Perform G2 SET EXPANSION
y TO DUAL GNC GPC 3 (ORB
12 | Select OPS, DPS), then:
alternate downlist e Goto G2 SET CONTRACTION
GPC (ORB OPS, DPS), except
freeze-dry GPC with failed
GNC 0 GPC interface
MEMORY
DOWNLIST GPC
o ITEM 44 +1
(2,3,4,5) EXEC
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1553B DATA BUS 1

A

ANALOGS CRT2
IMPS/OMS/SPI1 CNTL | [CRT3] [eNTL
AB1 | [cNTL|| BC2
MNA || CA1 | [MNB
FPC1 ][ MNC | | FPC2
& |FpPc3 Y

i
15538 DATA BUS 2

1553B DATA BUS 3

1553B DATA BUS 4

gt

wesw | | —opicRT—, oNTL] e sw
INPUTS ALIHB A:QIHB NINB | INPUTS
FPC2
KYBD, kveol| [
IDP 3 UNIT UNIT IDP 2

FC1-FC4 DK1
DATA DATA
BUSES BUS

FC1-FC4 DK3
DATA DATA
BUSES

FC1-FC4 DK2 FC1-FC4 DK4
DATA
BUSES

DATA
BUS

BUSES

MEDS OVERVIEW

[POWER AND INTERNAL 1553B DATA BUS CONFIGURATION]

DATA DATA

BUS

ANALOGS
TAPU AND HYDI1

5-55

CMNAT —MNB—T
DC BUS V| @ ADC V¥ SCess|oboeee
I FWD STA AT SUB-SYSTEM DISPLAYS 000001000000
PC I%m 00000/000000
M ] e mpu | OMs/sPI [ APUHYD | [ : flocoooloooooo
STA H
N ADC Nl[ﬁ |:I|D|f| anc | |P ADc | Apc |apc [apc || : [looooo|cooooo
A|R14 Dl I ] 1AV | 1BV | 2AV | 2BV 000/000000|00000|
1A 1B 1 3 2 4 2A ZB cDR1 o s o s --------------------------- :
PORT SEL | PORT SEL
y A 4 A 4
WD STA AFT CDR2 OK OK MNA MNB MNC
STA D R14
M EE D P MFD1| PORT SEL | PORT SEL R14 R14
CRT1 OK OK MDU MFD2|MDU CDR2|MDU CDR1
N ADC IDP IDP ADC MDU PLT1 (MDU MFD1|MDU PLT2
B[R4 D D N D Cis — — CRT2 OK OK ADC 1A/2A| ADC 1B/2B|MDU AFD1
1w 13 2 4 a2 | ) sra STA crr3l ok oK
I AT i G [] | [wrp2] PorT seL | PoRT sEL
FPC3 MZEME:E ST?E PLT1 oK oK
M FWD AFT 7 PLT2 | PORT SEL | PORT SEL
Y %=
g cral 2PC |:I|[E |:I|D® anc | [0 |ST'|‘ ':l M ST?E cr14 | ok [><T] ok
1A1B 1 3 2 4 2A2B AFD1 | PORT SEL | PORT SEL
LEGEND: [X] LRV (MDU, IDP. OR ADC) © [1IDP V] AnD[ADC V] FOR FAILURE IMPACTS.
["] mou PORTV (1P ¥ MPACT)
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DPS 5.6a GPC'l/O ERROR CRT 1(2,3,4), ‘BITE
FAIL IDP 1(2,3,4), ‘IDP DEFAULT LOAD
FAIL’, ‘'VM LOAD IN PROGRESS’
SM
ALERT S'T 5'6f
GPC '1/0 ERROR 1 |crRT MDU es| 2 [irmcc Go:
CRT 1(2,3,4), " [Autonomous or (C2,R11)
BITE FAIL IDP blank ? « (aff) IDPICRT
1(2.3.4) NO PWR — OFF,ON
MDU still NO | 3 | TRANSIENT
‘IDP DEFAULT L autonomous or "[1DP PWR LOSS
LOAD FAIL’, VM | 4 |1DP DEFAULT blank ? OR FAILURE
LOAD IN "[LOAD FAIL or YES
PROGRESS' “VM LOAD IN

If:
GPC BCE 6(7,8,9)
XMTR and/or

PROGRESS’ msg
for affected IDP ?

NO

@

\/
5 [IDP PWR

LOSS OR H/W OR
S/W FAILURE

@ JMCC for
possible IFM
replacement

Both Big X and
POLL FAIL msgs
appear for complete
GPC Data path
failure. Appearance
of only 1 msg
indicates an internal
GPC or IDP problem

@ Expect GPC
‘I/O ERROR CRT X’
message if a GPC is
commanding the
affected IDP. All
other MDUs

RCVR failure @ communicating with
DK 1(2,3,4) BUS y the IDP running CST
anomaly 6 I BIG X and will be temporarily
DK interface POLL FAIL msgon |'E5 inoperable. IDP
disabled at CRT MDU ? CST results will be
IDP 1(2,3,4) blank while H/W
IDP 1(2,3,4) pwr NO @ CST is running.
loss y IDP H/W CST takes
IDP 1(2,3,4) H/W or 7 I‘BITE FAIL YES| 8 | | 9 |Perform CST ~75 sec. Nominal
SIW fail IDP 1(2,3,4) msg MCC before " Jon affected IDP IDP CST result is
IDP 1(2,3,4) DK for affected IDP 2 di ‘000000’
XMTR and/or i proceeding On any MDU _
RCVR fail NO interfacing with Following
v affected IDP: blocks will test IDP
If: 10 o MAIN MENU: capat_)il_ities
IDP 1(2,3,4) load J MEDS MAINT: remaining after BITE
sw failure e Callup GPC CST:
Inadvertent IDP FAULT SUMM on START IDP:
1(2,3,4) load aff CRT MDU HW CST
FAULT SUMM ES| 11 | TRANSIENT . (I?’_ecml)rd rjsults
appear ? > Isplayed in
GPC BCE D/(}; affected IDP box
NO XMTR AND/OR on MEDS MAINT
v RCVR, IDP DK display
23 XMTR AND/OR
RCVR FAIL e Reportto MCC
O,
12
(C2, R11L)
« (aff) IDP/CRT
PWR — OFF,ON
e Call up GPC
FAULT SUMM on
aff CRT MDU
FAULT SUMM
appear ?
YES | NO
\
13 | IDP DPS
MODE FAILURE
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5.69

4 5.6e

| !
19

(C2,R11L)
o (Aff) IDP/CRT
PWR — OFF,ON

condition recurs

e Determine which

®

DPS 5.6a (Cont)
12| 13
\
| 14]
e Callup ADI
display on aff
CRT MDU
ADI display appear NO | 15 |
and no OFF flag ? " [ (aff crRT MDU)
YES e DATA BUS
SELECT each
FC BUS
ADI display NO | 16 | IDP FLT INST
recovered ? " [ CAPABILITY FAIL
YES
\/ \/
17 | GOOD 18 | PARTIAL
IDP/FC IDP/FC FAILURE
CAPABILITY

used in DPS mode

IDP cannot be

05/16/06

“VM LOAD IN 20 | IDP LOAD
PROGRESS' " [ SW FAILURE OR
IDP H/W FAILURE

‘IDP DEFAULT o] 21 | IDP H/W
LOAD FAIL’ FAILURE
None of the above - 22

UNINTENTIONAL

IDP LOAD OR IDP

H/W TRANSIENT
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DPS 5.6a (Cont)

@ Any SPEC or

Roll-In DISP active
6 |10 5.6d or buried on IDP

will be counted
A J l @@ against two SPEC/
23 | Reassign IDP to another GPC (PASS two Roll-In DISP limit
GPC in a different MAJ FUNC or BFS) per MAJ FUNC.
SPEC/Roll-In DISP
To PASS GPC: can be released via
(C2/R11L) an OPS transition or
o Select desired MAJ FUNC an IDP Equivalent
e (Ifreqd) GPC/ICRT X X EXEC RESUME (via MCC
uplink)
To BFS GPC:
(06/C3) (7) GPCICRT key
e BFS GPC MODE - STBY input must be made
e BFC CRT DISP - ON on keyboard with
e BFC CRT SEL — 1+2(2+3,3+1) atitine GPCA |
: . interface. Always
/0 ERROR CRT' message recur ? YES | 24 | use PASS keyboard
NO (C2, R11L) to avoid dual
* (Aff) IDP/CRT commanders. If
PWR — OFF,ON assigning IDP
« Call up GPC to/from BFS, always
: FAULT SUMNM on Note that BFC CRT
25 | INITIAL aff CRT MDY DIOST;L:Y/SELECT
COMMANDING FAULT SUMM YES| 26 | TRANSIENT sw will override any
GPC BCE DK appear ? “J'DP 1(2,3.4) DK GPC/CRT kybd
XMTR AND/OR NO XMTR AND/OR entry
RCVR FAIL v RCVR FAIL
| 27] 1P 1(2.3.9)
DK XMTR AND/OR
RCVR FAIL

Y
| caution I
28|

GPC may «VMCC for reqd
fail-to-sync if config
affected IDP is e If not reqd, pwr
assigned to another OFF IDP
GPC operating in
redundant set
29
e Callup

subsystem status

display on aff

CRT MDU
Display appear and [NO | 30 | IDP
no missing data ? "] SUBSYSTEMS

VES DISPLAY
v CABABILITY

31| GOOD FAILURE
SUBSYSTEM
DISPLAY
CAPABILITY
FOR IDP
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IDP pwr transient
(BFS annunciated
only)

Keyboard Adapter
A and/or B failure

DPS 5.6b
SM 5.6¢
ALERT
5.6d
©, '
‘CRT BITE e
1(2.3.4) " | eV(Aff) CRT
MDU — ON
If: (C2, R11L)
IDP H/W or s/w o (Aff) IDP/CRT
failure PWR — OFF,ON

‘CRT BITE 1(2,3,4)

©)

Affected CRT MDU

YES

2 | 1oP HW

autonomous ?

NO@

\i
4 [ Restart polling
(BFS does not

inhibit polling for
BITE errors)

(C2/R11L)
o Select desired
MAJ FUNC

3 |

FAILURE

"l (c2, r11L)

o (Aff) IDP/CRT
PWR — OFF

@ ‘POLL FAIL’
msg should appear
on affected MDU in
DPS mode (PASS).
BFS does not inhibit
polling for BITE
errors

@ Any SPEC or
Roll-In DISP active
or buried on IDP

will be counted
against two SPEC/
two Roll-In DISP limit
per MAJ FUNC.
SPEC/Roll-In DISP
can be released via
an OPS transition or
an IDP Equivalent
RESUME (via MCC
uplink)

@ GPCI/CRT key
input must be made
on keyboard with
active GPC
interface. Always
use PASS keyboard

e GPC/CRT X X to avoid dual
EXEC @ commanders. If
‘CRT BITE' ms assigning IDP
RTS8 g NOJ 5 | TRANSIENT to/from BFS,
; IDP S/W OR H/W deassign IDP first.
YES ANOMALY Note that BFC CRT
A DISPLAY/SELECT
il sw will override any
(Aff CRT MDU) SPCICRT kybd
o MAIN MENU: y
MEDS MAINT: If error is
CST: Keyboard Adapter
START IDP A(B) fail, failure may
(C2.R11L) be a;;ociate_d with a
o While depressing specific key input
keyboard keys, IDP can not be
VKEYSTROKE: used in DPS mode.
XXXXXX on May be usable in
MDU Interactive FLT INST and
CST display subsystem display
o Test all keys @ @ modes
Original BITE occur |NO | 7 | Keyboard test [NO | g | IFIDP 1,
onlIDP37? successful ? KEYBOARD
YES VES ADAPTER B
v FAILURE. IFIDP
2(4), KEYBOARD
9 | Select, test ADAPTER A
alternate keyboard FAILURE
(C2)
o L(R) IDP/CRT
SEL -3
e Repeat key test
on alternate
keyboard A4
Test successful ES| 10| IDP H/W OR
using both S/W ANOMALY
keyboards?
NO
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5.6b (Cont)

@

@ Any SPEC or
Roll-In DISP active
or buried on IDP
will be counted

11 | Test failed YES] 12 | KEYBOARD against two SPEC/
using both ADAPTER A,B two Roll-In DISP limit
keyboards ? FAILURE per MAJ FUNC.
SPEC/Roll-In DISP
NO can be released via
y @ an OPS transition or
13| TEST _| 14 | Restart polling an IDP Equivalent
SUCCESSFUL > RESUME (via MCC
ON ONLY ONE (G2, R11L) uplink)
e Select desired
KEYBOARD. MAJ FUNC @ GPCI/CRT key
KEYBOARD e GPC/CRT X X input must be made
ADAPTER A(B) EXEC on keyboard with
FAILURE. IDP active GPC
FUNCTIONAL interface. Always
WITH ONLY ONE use PASS keyboard
KEYBOARD to avoid dual
commanders. If
assigning IDP
to/from BFS,
deassign IDP first.
Note that BFC CRT
DISPLAY/SELECT
sw will override any
GPC/CRT keyboard
entry
IDP can not be
used in DPS mode.
May be usable in
FLT INST and
subsystem display
modes
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5.6¢c

KEYBOARD INPUT

®
Abnormal

1 |'crTBITE

Response from
Keyboard Input

If:

Keyboard failure:
Key jammed
Key failed open

circuit
Key shorted to
ground
IDP Kybd Adapter
A(B) mal
L(R) IDP/CRT Sel
switch mal

1(2,3,4)’ msg being
annunciated for this
IDP ?

—ES>5.6b

! NO @

2 | Test IDP/CRT

sel switch and
keyboard

o If fwd keyboard,
PWR ON both
affected IDPs

o MAIN MENU:

MEDS MAINT:

CST: START

IDP (If fwd

keyboard, call up

IDP CST on both

aff IDPs simo)

If fwd keyboard,

verify ‘ACTIVE

KYBD: X,X’

does not show

the same
keyboard active
on both IDP
displays

e Monitor

‘KEYSTROKE:

XXXXXXXXX!

while depressing

individual
keystrokes

Test all keys

(using both IDPs

if fwd keyboard)

ABNORMAL RESPONSE FROM

Abnormal
means keystroke
does not appear on
scratch pad line or
wrong keystroke
appears. User
should always
check IDP/CRT SEL
sw position if
applicable and
repeat keystroke
sequence prior to
performing this
procedure to
eliminate user error
and transients

@ Any SPEC or
Roll-In DISP active
or buried on IDP

will be counted
against two SPEC/
two Roll-In DISP limit
per MAJ FUNC.
SPEC/Roll-In DISP
can be released via
an OPS transition or
an IDP Equivalent
RESUME (via MCC
uplink)

e Record any

abnormal

response
Response YES| 3 | TRANSIENT
nominal ? "TKEY OR

NO KEYBOARD
ANOMALY
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4 | Power cycle

IDPs showing
abnormal response

(C2, R11L)
o (Aff) IDP/CRT
PWR — OFF,ON

e Test keyboard as
in block 2

e Determine which
response occurs

5.6c (Cont)

Keyboard test

5 [ TRANSIENT

@ JMCC for
possible IFM

nominal KEY OR
KEYBOARD
ANOMALY
Single key @
constantly
depressed or 6 | JAMMED
inoperable KEY
Keystrokes appear 7 | L(R) IDP |8
on two IDPs SELECT SWITCH | [« Keyboard should
simultaneously ANOMALY not be used or
only one of the
two affected IDPs
can be used in
DPS mode
Forward keyboard 9 | IDP 10
fail forsingle IDP KEYBOARD « IfIDP 3, alternate
ADAPTER A(B) fwd keyboard
FAILURE may be used
Single keyboard @
inoperable 11 | LEFT, RIGHT,
OR AFT TOTAL
KEYBOARD
FAILURE
Y
12
e |DP can be used
in FLT INST and
subsystem
display modes or
in DPS mode for
monitoring only
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5.6d BIG ‘X’ ACROSS MDU AND/OR

DPS
‘POLL FAIL’
Big X’ [ 1 |crTBITEL
Across MDU " [(2,3,4) msg being
andj/or annunciated for this
‘POLL FAIL’ IDP ?
NO
If: Y
IDP S/W error ‘
2 |GPC /O
IDP H/W error ﬁIOR CRT

GPC S/W error

BFS CRT SEL
discrete failure

BFC CRT DISP sw
failure

IPL SOURCE sw
failure

Procedural error

1(2,3,4)’ msg being
annunciated for
this IDP ?

YES

NO

\/

ES»s.esb

—>5.6a

| 3 |1DP now
assigned to BFS
via BFC CRT DISP/
SEL switches ?

YES

4 | BFS MODE tb

NO

RUN ?

5 | BFS SIW

" FAILURE

YES

\

B

«VMCC

®

7 | Assign affected IDP to PASS

(C3)

« BFC CRT DISP — OFF
« (if reqd) GPC/CRT PASS GPC/X EXEC

«\MCC

If dual cmdrs result:

Big X POLL FAIL with PASS ?

NO

\

ﬂ Cycle

switches which
affect BFS IDP
assignments

(C8)

¢ IPL SOURCE -
MMU 1/MMU 2,
then OFF
(several times:
final sw
position OFF)

e BFC CRT
DISP — OFF,
then ON (several
times: final sw
position ON)

Problem recur with

BFS ?

9 | TRANSIENT

YES

BFC CRT SEL
DISCRETE OR IPL
SOURCE SWITCH
FAILURE

Q@ sigx
appears when IDP
does not receive
display update
commands for 3 sec.
‘POLL FAIL’ appears
when IDP does

not receive poll

or time update
commands for 3 sec

User may
have to establish
alternate IDP
interface to BFS or
PASS or check with
MCC as appropriate
in order to observe
fault msgs

@ GPC/CRT key
input must be made
on keyboard with
active GPC interface.
Always use PASS
keyboard to avoid
dual commanders.

If assigning IDP to/
from BFS, always
deassign IDP first.
BFC CRT DISPLAY/
SELECT sw will
override any GPC/
CRT keyboard entry

05/16/06
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1 O®

5.6d

(Cont)

M Reassign IDP
to another PASS
GPC in a different
MAJ FUNC:

(C2/R11L)

e Select desired
MAJ FUNC

o (if reqd)
GPC/CRT X X
EXEC

BIG X and/or POLL

13 | Is the problem

FAIL with other
GPC ?

NO

y @

14 | Reassign
IDP to original
commanding GPC

(C3,C2/R11)
e Select desired
MAJ FUNC

\i

with IDP 4 ?

YES

11 I Reassign IDP 12 | GPC S/IW
to PASS "| ERROR (BFS),
BFC CRT SEL
(C3) DISCRETE
e BFC CRT
DISP - OFF FAILURE, OR IPL

SOURCE SWITCH
FAILURE

CAUTION

NO

If BFC CRT SEL
discrete failure,
other BFC CRT
SEL switch
positions may result
in dual commanders
and potential
redundant set
F-T-S. YMCC for
further analysis

@ GPC/CRT key
input must be made
on keyboard with
active GPC interface.
Always use PASS
keyboard to avoid
dual commanders.

If assigning IDP to/
from BFS, always
deassign CRT first.
BFC CRT DISPLAY/
SELECT sw will
override any GPC/
CRT keyboard entry

@ Any SPEC or
Roll-In DISP active
or buried on IDP
will be counted
against two SPEC/
two Roll-In DISP limit
per MAJ FUNC.
SPEC/Roll-In DISP
can be released via
an OPS transition or
an IDP Equivalent
RESUME (via MCC
uplink)

Problem recur ? YES| 15 | GPC S/IW
o ERROR
\ \

16 | TRANSIENT 17 |

GPC S/W OR e Reassign IDP as

PROCEDURAL desired

ERROR «\MCC for
possible GPC
S/W dump
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'

18 | Test BFC CRT DISP and SEL switches.
IDP 1,2,3 must all be pwrd ON and assigned
to PASS for this test

(C3)

e BFC CRT DISP - OFF
. SEL —1+2
. —-2+3
L]

— 3+1

Problem occurs on other IDPs ?

YES | 19| BFC CRT DISP

[7]5]

\

\/

21

(C2/R11)
« IDP/CRT1(2,3,4)
PWR — OFF, ON

(repeat if reqd) @
Problem recur with  [YES | 22 [ Ipp s/w
PASS ? "TERROR OR IDP
NO H/W ERROR

\

23 [ TRANSIENT
IDP S/W OR H/W
ERROR

SWITCH FAILED
ON

| 20 | Attempt to

" |clear fault by

cycling switch

(C3)

e BFC CRT
DISP — ON,OFF
(several times;
final sw
position OFF)

If fault does not
clear, select
appropriate
IDP for fault
(typically IDP 3)

IDP can not be
used in DPS mode.
May be usable in
FLT INST and
subsystem display
modes

11/30/06
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PLT1(2),MFD1(2),
CRT 1(2,3,4), AFD1

MDU S/W or H/W

Y

DPS 5.6e MDU ANOMALY
MDU | 1 [mpU VES | 2]
Anomaly " |OVERTEMP mduX’ | (mpu)
msg ? o (Aff) MDU
PWR — OFF

BLANK, NO

UNREADABLE, \ e Reportto MCC
ABNORMAL, 3 | GPC /O Error | o

‘BITE FAIL mduX’, CRT X' msg > 5.6a

‘MEDS /O ERROR annunciated ?

mduX’, ‘MDU

OVERTEMP LMo

mduX’, VES

‘PROCESSOR 4 | MDU

FAIL mduX’ Autonomous ? 569

WHERE mduX = o)

CDR1(2),

5 I ‘VM LOAD IN
PROGRESS' msg ?

ES>5.6a

NO

\/

Internal
component has
reached 212 degF.
Do not repower
unless asked by
MCC

@ Expect GPC
‘I/O ERROR CRT X’
message if GPC
commanding the
affected IDP. All
other MDUs
communicating

with the IDP running
CST will be
temporarily
inoperable. IDP
CST results will be
blank while H/W
CSTis running. IDP
H/W CST takes

~75 sec. Nominal
IDP CST result is

i 6 I Red ‘X’ over YE% 7 | ‘000000’
ai >
Edgekey or no
Edgekey fail resg ons); to input ? e
IDP/FC interface P put * (Aff) MDU
fail NO PWR — OFF,ON
MDU pwr fail Problem recur ? NO; 8 I USER
Y VES DEPRESSED
9 | v EDGEKEY FOR
e Call up SUBSYS >3 SEC OR
STATUS 10 | EDGE KEY TRANSIENT
(OMS/MPS, SPI FAIL OPEN OR EDGEKEY FAIL
HYD/APU) FLT CLOSED OPEN/CLOSE
INST, and DPS
displays on aff
MDU
\
11 | Erroneous VES
data only on — 5.6f
SUBSYS STATUS
display(s) ?
NO
\
12 | Erroneous NO
data only on FLT
INST display(s) ?
YES
MO
13 | Perform CST 14 |
on affected IDP - o (Aff MDU) DATA
On any MDU BUS select each
interfacing with FC BUS
affected IDP: ¢ Inform MCC of
o MAIN MENU: display status for
MEDS MAINT: each FC bus
CST: FLT INST display YES | 15 [ PARTIAL
START IDP: recovered ? "TDP/FC
:W CET " NO INTERFACE
e Record results
FAILURE
displayed in
affected IDP box
on MEDS MAINT
display
e Reportto MCC
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16 I
(C2,R11L)
o (aff) IDP/CRT
PWR — OFF,ON
o If reqd port select
to original IDP @
Problem recur ? YES] 17| TOTAL FC
0 "] INTERFACE FAIL
AT IDP
18 | TRANSIENT v
FC INTERFACE
FAIL AT IDP 19
o (Aff MDU) PORT
\ SELECT (to alt
20 | Erroneous 21 I IDP)
ES
data only on DPS  Reportto MCC * Reportto MCC
displays ?
NO
} @
22 |MDU display  |NO_| 23 | was ‘BITE ES [ 24 |
totally blank ? FAIL mduX’ msg «VMCC before
VES annunciated ? proceeding
NO
y ®
25|crRTMDU?  |YES _| 26 | Perform CST on aff MDU
NO e MAIN MENU: MEDS MAINT:
CST: START MDU
e Record results displayed in
affected MDU box on MEDS
MAINT display
« Report results to MCC
Y
27 | (R14:A) NO )
Aff MNA(B,C) (MDU)
cb—-op? o (Aff) MDU
YES PWR — OFF,ON
v Problem recur ? YES | 29 | MDU H/W OR
30 | POSSIBLE NO S/WFAILURE
ELECTRICAL
PROBLEM. DO y Y
NOT ATTEMPT TO 31 | TRANSIENT 32
RESET cb MDU ANOMALY MCC for
possible MDU
cb cycle

IDP cannot be
used in FLT INST
mode. May be
usable in DPS and
subsystem display
modes

@ For MDU BITE
caused by EEPROM
failure, CST or pwr
cycle should not be
performed on MDU

@ Expect ‘MEDS
1/0 ERROR MDU X'
messages. MDU
CST will take

~75 sec to reach the
edgekey test. IDPs
will not be able to
communicate with
MDU while it is
executing its CST.
Nominal MDU CST
result is ‘O000FF’
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5.6e

'

(Cont)

®

B

Perform CST on affected IDP

El

"l (c2,r11)

e Reportto MCC

On any MDU interfacing with affected IDP:

e MAIN MENU: MEDS MAINT: CST:
START IDP: HW CST

* Record results displayed in affected IDP
box on MEDS MAINT display

o (Aff) IDP/CRT
PWR — OFF,ON

* If reqd, port select
to original IDP

Problem recur ?

YES

Y

]

(MDU)
o (Aff) MDU PWR —
OFF,ON

Problem recur ?

NO

36 | TRANSIENT

YES

y @

37 [ IDP/DK
INTERFACE FAIL

PROBLEM

@ Expect GPC
‘I/O ERROR CRT X’
message if GPC
commanding the
affected IDP. All
other MDUs
communicating

with the IDP running
CST will be
temporarily
inoperable. IDP
CST results will be
blank while H/W
CST is running. IDP
H/W CST takes

~75 sec. Nominal
IDP CST result is
‘000000’

@ IDP cannot be
used in DPS mode.
May be used in FLT
INST and
subsystem display
modes
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5.6f

5.6e

O

ADC

1

Anomaly

‘BITE FAIL ADCX’,
‘PROCESSOR
FAIL ADCX’,
‘MEDS 1/O
ERROR ADCX,
ABNORMAL
SUBSYSTEM
STATUS DISPLAY
WHERE X = 1A,
1B, 2A, 2B

If:
ADC Port failure
ADC H/W failure
ADC S/W failure
ADC power loss/fail
Subsystem XDCR,
DSC or MDM fail

e Inform MCC of
status of
display(s)

ADC ANOMALY

SUBSYS STATUS
display(s) normal ?

2

YES

\ 4 @

* Note config of
MDU exhibiting

problem:
MDU:
Selected
Port/IDP:
Display:
(R14:A) YES | 3 | POSSIBLE
Is aff MNA(B) ADC ™ TE[ECTRICAL
op ? NOT ATTEMPT TO
NO RESET cb

5 I Perform ADC

B

B

o Refer to MEDS
OVERVIEW for

(D) 1t MEDS fault
msg(s) annunciated,
user may need to
select OMS/MPS,
SPI, and HYD/APU
displays for
annunciating IDP(s).
ADC 1A and 1B
provide OMS/MPS
and SPI display
data. ADC 2A and
2B provide
HYD/APU display
data. Reference
MEDS overview

(2) Apc csT wil
be running while
ADC CST result is
blank. It will take

5 sec to complete
CST. Nominal CST
result is ‘000000'.
Expect ‘MEDS 1/0O
ERROR ADCXX’

msg
@ McC for

other params
possibly lost on

CST and pwr cycle eVSame display for lost display same DSC or MDM
affected ADC alternate ADC capabilities card
on CRT MDU
e Use CRT MDU . .
interfacing with given in block @
affected ADC(s Problem recur ? YES| 7 |suBsys
given in block “ | XDCR, DSC, OR
 MAIN MENU: "NO MDM FAILURE
MEDS MAINT:
CST: 8
START ADCXX «\Same display for
e Record results alternate port of
that are displayed affected ADC on
in affected ADC CRT MDU given
box on MEDS in block
MAINT display
Problem recur ? YES| 9 | ADC PWR
On MCC GO NO “|Lossor
n :
INTERNAL FAIL
(R14:A) y
* (Aff) MNA(B) 10 | ORIGINAL
ADC 1A/2A PORT FAILURE AT
(1B/2B) ADC
cb —op
e Reset all MEDS
fault msgs
o (Aff) MNA(B)
ADC 1A/2A
(1B/2B)
cb—cl
Msg recur ? no | 11| TrANSIENT
VES ADC ANOMALY
Y
12 | ADC H/W OR
S/W FAILURE
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(2 Apc csT wil
EI be running while
l @ l ADC CST result is
blank. It will take
13 | Perform ADC 14 | Cycle ADC cb 5 sec to complete
CST from alt IDP > RL4A CST. Nominal CST
using CRT MDU ( (Af‘f) )I\/INA(B) result is ‘000000’.
. ; ° Expect ‘MEDS I/0
given in block ADC 1A/2A ERpROR ADOXX’
1B/2B
o MAIN MENU: ((:b ~ Op) msg
MED_S MAINT: o (Aff) MNA(B) Purpose of this
CST: ADC 1A/2A chart is to select
START ADCXX (1B/2B) MDU that will
¢ Record results cb—cl always be
that are displayed connected to other
in affected ADC o Call up same IDP on ADC
box on MEDS display on MDU associated with
MAINT display in same config as problem. CRT MDU
______ noted in block VES is chosen since it
Problem recur ? »| 15 I will always be
connected to that
NO o Refer to MEDS IDP
\J OVERVIEW for
16 | TRANSIENT lost display
ADC ANOMALY capabilities
17 | MDU with Currently Use this
Subsys Display | Selected Port | CRT MDU
problem (noted in
block [2])
Pri CRT4
CDR1 Sec CRT2
Pri CRT2
CDR2 Sec CRT1
CRT1 — CRT2
Pri CRT1
MFD1 Sec CRT4
CRT3 — CRT4
Pri CRT2
MFD2 Sec CRT4
CRT2 — CRT1
Pri CRT1
PLTL Sec CRT2
Pri CRT4
PLT2 Sec CRT1
CRT4 — CRT3
AED1 Pri CRT3
Sec CRT1
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Purpose of this
chart is to select
@ MDU that will always
be connected to an
18 | MDU with Selected Port | Use this IDP on alternate
Subsys Disp Prob| (notedin | CRT MDU Qal?tg focr;‘{'f?\;l:tDeS s
(noted in block ) bloc: ) CRTI chosen since it will
ri
CDR1 always be
Sec CRT4 connected to that
Pri CRT4 IDP
CDR2 Sec CRT4 .
CRTL — CRT4 X tPutrpcc)js? of t_hls
B CRTZ chartis to determine
MFD1 . MDU on which to
Sec CRT1
perform ADC CST.
CRT3 — CRT1 CRT MDU is
MED?2 Pri CRT4 chosen, since it will
Sec CRT1 always be
CRT2 - CRT4 connected to aff
Pri CRT4 ADC
PLTL Sec CRT4 b fthi
Pri CRT1 urpose o this
CRT4 P_r i gﬁﬁ perform ADC CST
AFD1 and MDU driven by
Sec CRT4 IDP on alternate port
of ADC. CRT MDU
is chosen since it
@ will always be
connected to that
19 | perform CST | Use this CRT MDU IDP
for this ADC
ADCI1A CRT1 or CRT2
ADC1B CRT4 or CRT3
ADC2A CRT1 or CRT2
ADC2B CRT4 or CRT3
20 [ aAffected Selected IDP | Perform | Use this
Display (noted in for Affected | CST for [ CRT MDU
block [2]) MDU (noted | this ADC
in block [2])
IDP 1 ADC 1A CRT2
IDP 2 ADC 1A CRT1
OMS/MPS/SPI IDP 3 ADC 1B CRT4
IDP 4 ADC 1B CRT3
IDP 1 ADC 2A CRT2
IDP 2 ADC 2A CRT1
HYD/APU IDP 3 ADC 2B CRT4
IDP 4 ADC 2B CRT3
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5.6e

O

5.6g MDU IS AUTONOMOUS

MDU

1 |Isa CRT MDU

Autonomous

If:

MDU dual port fail,
CRT MDU port fail,
MDU port fail & alt
IDP OFF, 1553B fail
for IDP

" [Autonomous ?

YES

2 |1DP DEFAULT

NO

"[LOAD FAIL’ msg on

affected MDU ?

'ES 5.6a[ 19 |

| NO @

3 |GPC /O
ERROR CRT X’
msg present ?

=S 56e 2 |

NO
\i

4]

e Pwr ON another
MDU on same
IDP (Reference
MEDS
OVERVIEW)

Y

ﬂ Attempt to
establish polling
between MDU just
activated and
affected IDP

6 |
(C2,R11)
e Pwr ON alt IDP

¢ (MDU) PORT
SELECT (as reqd)

Successful ?

NO | 7 ||DPx 1553B

FAILURE OR BITE
FAIL

y

A
| 9 |mDU

PRI/SEC PORT
FAILURE OR BITE

for affected MDU YES
(Reference MEDS
OVERVIEW) y
MDU still NO | 8 | AFF MDU
autonomous ? "I PORT FAIL FOR
YES IDPX

\

10 [ CRT MDU ?

FAILURE NO
10
A y @
11 12 | Perform CST _ 13|
(MDU) on aff MDU | (mDu)
o (Aff) MDU , « (Aff) MDU
¢ MAIN MENU:

OFF.ON MEDS MAINT: PWR — OFF,ON
MDU still CST: e PORT SELECT
autonomous ? START MDU IDPx

YES NO o Record results Successful ?
displayed in NO |VES
affected MDU box
on MEDS MAINT 18 11
e 18] 1]
______ \
* s%pé’” results to 14 | TRANSIENT
MDU ANOMALY
15 | MDU HARD 16 |
FAILED «JMCC for
possible IFM

@ If mult MDUs
are autonomous,
work MAL for CRT
MDU

User may have
to establish
alternate IDP
interface to BFS or
PASS or check with
MCC as appropriate
in order to observe
fault msgs

@ Expect ‘MEDS
1/0 ERROR MDU X'
messages. MDU
CST will take

~75 sec to reach the
edgekey test. IDPs
will not be able to
communicate with
MDU while it is
executing its CST.
Nominal MDU CST
result is ‘0000FF

06/15/06

5-72

MAL/ALL/GEN I




DPS 5.6g (Cont)

ﬂ 18 | MDU PORT
If MCC GO: FAILURE AS
(C2,R11) NOTED

« (Aff) IDP OFF,ON

MDU still NO | 19 [ TRANSIENT
autonomous ? "I IDP ANOMALY

YES

\

20 | IDPx HARD
FAILED. REFER
TO MEDS
OVERVIEW FOR
LOST CAPABILITY
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GPC FRP

GPC FRP-1

SINGLE GPC FAIL

SINGLE GPC FAIL OBJECTIVE

Attempt failed GPC recovery following on-orbit DPS reconfiguration via
APCL, OPCL, MAL, or PI procedure. If recovered, target the ‘transient’
GPC as aredundant G2, G2FD, or SM based upon operational
objectives. If RNDZ, EVA, or critical burn requires Dual G2 config,
recovered GPC will be made G2FD

SCOPE

Procedure designed to handle any single G2, SM, G2FD, or BFS GPC
failure occurring during ascent or on-orbit prior to entry prep

ASSUMPTIONS
If multiple G2 configuration is reqd shortly following the GPC recovery

attempt, such DPS reconfiguration will be performed before or after GPC
recovery and is not embedded part of this FRP

®

PASS GPC active

at time of failure (a of failure
RS GCPSCGpPre(z:ferred o Perform GPC
oa ) S/W INITIATED
o Perform GPC MEM DUMP,
S/W INITIATED DPS SSR-2
MEM DUMP,
DPS SSR-2
13

GPC in RS at time

1 | aNe epc 2 | c2rD GPC 3 |BFs GPC
FAILURE OR SM FAILURE FAILURE
GPC FAILURE
@ \ @ \
4 | s/ dump a 5 | S/W dump 6 | Failed BFS

(08) BFS GPC:
o MODE - HALT

y

A

 ®

7 [IPL BFS into

GPC 2 if available

If BFS target GPC
in G2 set, deassign
strings/buses:

« Perform block

14 | Recovered
GPC desired as a
GNC (or G2FD) or
as an SM GPC ?

GNC or
G2FD

Y

SM

Y

[16]

[17]

15 [ FNL CONFIG:
Single G2 |Dual G2

1G2 2G2
1G2FD | 0 G2FD
1SM 1SM

CONTRACT SET
8 [HISAM dump (omit ‘Freeze Dry
failed GPC GPC'’ step)

e Perform GPC e Perform GPC IPL
HDW INITIATED MENU OPTION
MEM DUMP, (PASS/BFS),
DPS SSR-1 DPS SSR-7

9 IAttempt to 10 | S/W dump

recover failed GPC new BFS GPC

e Perform GPC e Perform GPC
IPL-PASS, DPS S/W INITIATED
SSR-8 MEM DUMP,

DPS SSR-2
O, !
11 | Failed GPC NO | 12 | GPC is failed 13 | Secure new
?
recovered ~ (06) Failed GPC: BFS GPC
YES ¢ PWR - OFF (C3) BFC CRT sw:
e DISP — OFF
y y e SEL —3+1

«VNo IDPs are
assigned to BFS

1BFS 1BFS

(06) BFS GPC:

« MODE — STBY,
HALT (tb-bp)

«VOUTPUT —
NORM (tb-bp)

B

@ If GPC FRP-1
following failure of
‘GNC RECOVERY
VIA G2FD’ (OPCL),
the following uplinks
may be reqd upon a
GPC recovery:

» state vector

¢ ADI quaternions
¢ IMU gyro bias

¢ |IMU accel bias

@ S/W dump to
capture GPC Sync
Trace Log. MCC
analysis of both S/W
and H/W dumps may
provide insight to the
cause of a PASS
GPC failure

@ Prior to BFS

H/W dump, current
TFL must be capable
of supporting a BFS
downlist

@ S/W dump to
verify integrity of new
BFS software load

(®) itepcis
recovered, upon
completion of FRP,
MCC may request
certain IDPs be
powered on for about
30 sec to ensure
MCC uplink
interfaces to both
GNC and SM

06/15/06
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’@@

®

16 Attempt to add
recovered GPC to
redundant set

NOTE
Do not assign any
strings/buses to
recovered GPC
(another FTS could
occur depending on
prior fail signature)

 Perform block
EXPAND SET

17 I Establish SM

18 | Add old SM to

19 | Make old SM

Y

immediately be
freeze dried

o Perform block
EXPAND SET

in recovered GPC redundant set GPC a G2FD

e Perform SM Do not assign any e Perform block
REASSIGNMENT, strings/buses to old CONTRACT SET
DPS SSR-4 SM GPC as it will

a G2FD

recovered GPC as

o Perform block
CONTRACT SET

Single G2

Establish G2FD in
both the recovered
GPC and in highest
numbered
non-transient
redundant set GPC

o Perform block
CONTRACT SET

Dual G2 with strings
and buses assigned
to recovered GPC:

GPC fail to sync ? ES: 20 | Perform GNC OPS cleanup 21 | FNL CONFIG:
NO (0O6) Failed GPC: Single G2 |Dual G2
¢ PWR - OFF 1G2 2G2
1G2FD |0 G2FD
[GNC 22'S TRK/COAS CNTL | 1SM 1SM
e STRK-Y, -Z: STARTRK -ITEM 34 1 BFS 1 BFS
EXEC (*)
[GNC 21 IMU ALIGN | Y
¢ RESUME 22
«VMCC for ‘GO’ to perform Error Log Resets «yMCC
— - e If FTS due to MIA
If ‘GO, then: RCVR failure,
[GNC 0 GPC MEMORY | GPC might be
e ITEM 48 EXEC OK on-orbit as a
G2FD or SM GPC
[smM 0 GPC MEMORY |
o |ITEM 48 EXEC MCC will develop a
i recovery procedure
23 | Is Dual G2 NO | 24 | Do mission NO | 25 | Current G2 Otherwise, GPC is
currently reqd ? " | considerations drive " | config ? non-recoverable
a Single G2 config
YES
(Group B Pwrdn) ? Dual G2
YES Triple G2
@ y ‘ y
26 | Configure the 27 IConfigure for 28 IConfigure for 29 | Assign strings

to recovered GPC
(split strings/buses
between GPCs):

GPC FC string GPC FC string
non-failed| 1 and 3 non-failed| 1and 3
recovered| 2 and 4 recovered| 2 and 4
highest numbered « CONFIG —

non-transient
redundant set GPC

o Perform block

CONTRACT SET

!

ITEM 1 +2 EXEC

o Modify MC2 for
Dual G2 (1212),
then GNC, OPS
201 PRO

o]

\

@

This process
establishes a GNC
Major Function Base
in the target G2. For
the recovered GPC,
the action verifies
GPC can maintain
redundant set sync

Action verifies
no FC MIA receiver
failure exists

‘Big Picture’

recovery overview:

If failed GPC to be
used as an SM,
uplinked procedure
will continue FRP
after re-IPLin

GPC in block

If failed GPC to be
used as a restricted
G2FD source, after
re-IPLing GPC,
uplinked procedure
will add recovered
GPC to redundant
set with the affected
string deassigned,
collapse set with
string deassigned,
freeze dry GPC, and
finally, reassign
string and perform a
GNC OPS Mode
Recall

If GPC later used as
G2FD source, string
Dual G2 must be
deassigned_before
set expansion

After critical
mission phase is
complete, if OPS
considerations will
permit continued use
of a Dual G2 config,
then establish G2FD
in a redundant GPC
and add recovered
GPC to Dual G2 set

MCC may
correct NBAT if IMU
config or other
considerations drive
alternate stringing
[1221 or 1122 NBAT]

@ Assign string 4
to recovered GPC
during Entry phase
(a transient GPC)

30 | FNL CONFIG: | [ 31]1fresuming RNDZ
Single G2 |Dual G2 NAV Tracking
1G2 2G2 o Go to RNDZ NAV
2G2FD |[1G2FD RECOVERY (RNDZ,
18M 1SM CONTINGENCY
1 BFS 1 BFS OPS)
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ASSUMPTIONS (Block 32): @ GNC downlist
The crew will need to adjust the GPC Target Set and nominal bus assignment table (NBAT) will default to lowest
string/bus assignments in the “Configure For Set Contraction” step below to accommodate the ID GPC in G2 set.
actual DPS configuration (VMCC if GPC target set or NBAT string/bus assignments unclear) MCC may request

downlister change
following OPS Mode
Recall

32 | CONTRACT SET (13) crew “GO” for
NOTE Error Log resets

No keyboard entries or sw throws 10 sec: without prior MCC
Before and after moding PASS GPCs to RUN concurrence
Before OPS transition or set expansion/contraction

requests until new OPS base page is displayed

e |f RNDZ NAV enabled:

C3(A6U) DAP: LVLH
CRT GNC UNIV PTG

CNCL - ITEM 21 EXEC

o CONFIGURE FOR SET CONTRACTION

CRT If MM202: GNC, OPS 201 PRQ
[GNC 0 GPC MEMORY | it Single | Dual
CONFIG — ITEM 1 +2 EXEC i G2 G2
Assign MC2 per table — | CONFIG 2 2

GPC| 10000 | 12000

1 1
C3(A6U)  DAP: FREE 2 1 2
VERN(ALT) 3 1 1
4 1 2
T Paeesavses R
(DAP setting), then CRT % i %
C3(A6U) DAP: as reqd 3 0 0
e FREEZE DRY GPC 3 : -
CRTX MAJ FUNC — PL - 0 ;
GPC/CRT G2FDIX EXEC 2 0 9
[X PL GPC MEMORY | MM 1 ! :
CONFIG—ITEM 45 +2 EXEC 2 ! <

GPC - ITEM 46 +2(3) EXEC

STORE - ITEM 47 EXEC
Store complete when MC = 02 (~30 sec)
VAIl IDPs deassigned from FD GPC

06 GPC MODE G2FD — STBY (tb-bp)
— HALT (tb-bp)
— STBY (tb-RUN)
— HALT (tb-bp)

« CONFIG FOR CLEANUP
[GNC 22 S TRK/COAS CNTL |
STRK-Y, -Z: STAR TRK — ITEM 3,4 EXEC (*)
[GNC 21 IMU ALIGN |
RESUME

« CLEAR SOFTWARE FAIL VOTES @
[GNC 0 GPC MEMORY |
ITEM 48 EXEC
[smM 0 GPC MEMORY |
ITEM 48 EXEC
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ASSUMPTIONS (Block 33):

The crew will need to adjust the GPC Target Set in “Configure For Set Expansion” step below to
accommodate the actual DPS configuration (YMCC if GPC target set or NBAT string/bus
assignments unclear)

Procedure assumes target GPC (recovered GPC or former SM GPC) is up and in 'RUN’, which is
normally the case. If target GPC not in common set, perform step 2 “Config G2FD GPC(s) For Set
Expansion” of G2 SET EXPANSION procedure (DPS, ORB OPS)

33 | EXPAND SET
NOTE
No keyboard entries or sw throws 10 sec:
Before and after moding PASS GPCs to RUN
Before OPS transition or set expansion/contraction
requests until new OPS base page is displayed

e |f RNDZ NAV enabled:

C3(A6U) DAP: LVLH
CRT GNC UNIV PTG

CNCL —ITEM 21 EXEC

o CONFIGURE FOR SET EXPANSION

Whether

expanding G2 set to
a Dual or Triple G2
config, modify only
the GPC target set
unless otherwise
noted (don't assign
strings or buses to
target GPC)

@ GPC downlist
will default to lowest
ID GPC in G2 set.
MCC may request
downlister change
following OPS Mode
Recall

If MM202: GNC, OPS 201 PRO
[GNC 0 GPC MEMORY | _ Dual | Triple
CONFIG — ITEM 1 +2 EXEC If: G2 G2
Assigh MC2 per table ———» CONFIG 2 2
GPC 12000 | 12300
e OPS MODE RECALL @ N
C3(A6U)  DAP: FREE STR %
CRT GNC, OPS 201 PRO 3
Pause ~30 sec 4
(DAP settling), then PL 172
C3(A6U) DAP: as reqd CRT 1 DON'T [ DON'T
2 |MODIFY |MODIFY
3 | NBAT | NBAT
4
L 1
2
MM 1
2 v
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GPC FRP-3
BFS GPC FAIL RECOVERY (ENTRY)

06

06/19/06

NOTE

Procedure assumes config shown as established by
BFS GPC FAIL (ENT PKT, DPS). The following BFS
uplinks may be necessary after completion of FRP:

e Guidance targets

e ADI quaternions

¢ IMU gyro bias

¢ IMU accelerometer bias

e TMBU
Procedure assumes deorbit planned. If deorbit not
planned, config for ORBIT and go to SINGLE GPC
FAIL, GPC FRP-1 (DPS)

NOTE
No keyboard entries or sw throws 10 sec:
Before and after moding PASS GPCs to RUN
Before OPS transition or set expansion/
contraction requests until new OPS base
page is displayed

a. Remove GPC2 from MC3
[GNC 0 GPC MEMORY |

e Config—ITEM 1 +3 EXEC
o Modify MC3 per table

e GNC OPS 301 PRO (VDAP)

b. Establish new BFS in GPC 2

e Perform GPC IPL — MENU OPTION (PASS/BFS)

e GPC OUTPUT — BKUP
e MODE - RUN

[GNC 50 HORIZ SIT | - VPASS R/W sel

Initial Config FRP-3
GPC 1 2 3 4 5
OPS | G3 63 G3 G3 -
POWER [ON ON ON ON  ON
OUTPUT |[NORM NORM NORM NORM NORM
MODE |RUN RUN RUN RUN HALT
CONFIG | 3
GPC | 12340
STR 1 1
2 2
3 3
4 4
PL 1/2 1
CRT 1 1
2 2
3 3
4 0
L 1 0
2 0
MM 1 1
2 2
> CONFIG| 3
GPC [10340
STR1 | 1
........ DPS SSR-7 2| 4
3| 3
4 | a4
PL 1/2 | 1
CRT1 | 1
2 | 4
3| 3
4 | o
L 1| 0
2 | o
MM 1 | 1
2 | 3
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06/19/06

Attempt recovery of failed GPC

5-79

o Perform GPC IPL-PASS.........coooiiieeee e DPS SSR-8
o |f GPC recovered, perform step d
Final Config for GPC 5
Not Recovered
GPC 1 2 3 4 5
OPS G3 BFS3 G3 G3 -
POWER |ON ON ON ON OFF
OUTPUT |NORM BKUP NORM NORM NORM
MODE |RUN RUN RUN RUN HALT
CONFIG 3
GPC 10340
STR 1 1
2 4
3 3
4 4
PL 1/2 1
CRT 1 1
2 4
3 3
4 0
L 1 0
2 0
MM 1 1
2 3
d. GPC recovered, establish a four GPC redundant set
[GNC 0 GPC MEMORY |
e Config—ITEM 1 +3 EXEC
. = CONFIG 3
e Modify MC3 per table »| cpc |10345
e GNC OPS 301 PRO (VDAP)
e (BFS) GNC, OPS 000 PRO STR 1 1
. 301 PRO 2 4
[GNC 50 HORIZ SIT | - VPASS R/W sel 3 3
4 5
- - PL 1/2 1
Final Config for
GPC 5 Recovered CRT % 411
GPC 1 2 3 4 5 3 3
OPS G3 BFS3 G3 G3 G3 4 0
POWER [ON ON ON ON ON L 1 0
OUTPUT [NORM BKUP NORM NORM NORM 2 0
MODE RUN RUN RUN RUN RUN
MM 1 1
2 3
CONFIG 3
GPC 10345
STR 1 1
2 4
3 3
4 5
PL 1/2 1
CRT 1 1
2 4
3 3
4 0
L 1 0
2 0
MM 1 1
2 3
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GPC FRP-4
PASS RECOVERY AFTER BFS ENGAGE
(ASCENT/ORBIT/ENTRY)

NOTE
Procedure can be entered from direct Ascent/Entry engagement or from BFS ENGAGE
(ORB PKT, DPS). Do not hardware dump or IPL freeze-dry GPC if activation was not attempted.
The following uplinks will be necessary during or after completion of the FRP:
State Vector
IMU desired REFSMMATs
IMU gyro bias (if reqd)
IMU accel bias (if reqd)
ADI quaternion (orbit inertial)
If immediate deorbit planned:
Guidance targets
Landing sites (if reqd)
TACAN table (if reqd)

NOTE
No keyboard entries or sw throws 10 sec:
Before and after moding PASS GPCs to RUN
Before OPS transition or set expansion/contraction
requests until new OPS base page is displayed

1. Config GPCs:
06 a. PASS GNC GPCs MODE — HALT
b. BFS GPC MODE - RUN
c. IfBFSnotin 301:

c2 (BFS) GNC, OPS 301 PRO
2. If SM GPC currently active:
06 a. If SM GPC OUTPUT — TERM:

SM GPC OUTPUT — NORM
BFS ENGAGE pb — push (reset engage discretes)
o1 b. If SM GPC self-fail CAM It on:
Perform PL/DPS RECONFIG (PL OPS or PL SYS or
SODF: ASSY OPS):
[sM1DPS UTILITY]

CHECKPOINT RETRIEVE DISABLE: GPC IPL'd
Cc2 CKPT RETRV ENA - ITEM 12 EXEC (no *) 1 2 3 4
06 SM GPC MODE - STBY, then RUN CONFIG 4(5) 4(5) 4(5) 4(5)
c2 SM, OPS 201 PRO GPC [10000 {02000 | 0030000040
c. Gotostep 6
3. Attempt recovery of one GPC (begin with GPC 4 and proceed STR 1 0 0 0 0
in descending order until a GPC is successfully IPL'd): 2 0 0 0 0
Perform GPC IPL — PASS ......ccccoovviiieiieeeeeees s DPS SSR-8 3 0 0 0 0
4 0 0 0 0
4. For first successfully IPL’d GPC, establish SM GPC: PL 1/2 1 2 3 4
Perform SM REASSIGNMENT ...........ccoeeiviiiiieiiiee, DPS SSR-4— CRT 1 1 2 3 4
2 1 2 3 4
5. Select MET as MISSION TIME: sl 1| 21 3| 4
SM 2 TIME 4 0 0 0 0
2 MISSION TIME MET - ITEM 2 EXE
c SSIo c L 1 1 2 3 4
6. Hardware dump the remaining failed GPCs (if step 3 2 0 0 0 0
performed, do not dump IPL'd GPCs): MM 1 1 2 3 4
a. Perform GPC HDW INITIATED MEM DUMP........... DPS SSR-1 2 1 2 3 4
b. Repeat for each failed GPC DPS SSR-1
c. BFS ENGAGE pb — push (reset engage discretes) PASS GPC
1 2 3 4
7. A f h PC:
tter;pt rlae:rofgfr:]ylgL?ac dumped GPC CONEIG] 3 3 3 3
Perform GPC IPL-PASS..........oovveeeeeeeeccceeen, DPS SSR-8 GPC |1000002000) 00300 | 00040
Repeat for each dumped GPC.............ccceeiieeene DPS SSR-8 STR 1 1 2 3 4
b. Configure GPCs: 2 1 2 3 4
If 1 PASS GPC, go to step 8 3 1 2 3 4
If 2 PASS GPCs, go to steps 9-11 4 1 2 3 4
If 3 PASS GPCs, go to steps 12-14 PL 1/2 1 2 3 4
If 4 PASS GPCs, go to steps 15-18 CRT 1 1 5 3 1
8. One PASS GPC, config for ENTRY: g 1 g 3 4
a. Perform LOAD PCMMU FORMAT (ENTRY) (ORB OPS FS, 1 3 4
COMMIINST) 410 0 0 0
b. Perform GNC REASSIGNMENT (G3)......cccccveenunnnn. DPS SSR-3—|L 1 0 0 0 0
c. Goto step 19; PASS IMU attitude reference recovery 2 0 0 0 0
MM 1 1 2 3 4
2 1 2 3 4
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05/17/06

8. (Cont)
Final Config for Final Config for
GPC1 GPC 2
GPC 1 2 3 4 5 GPC 1 2 3 4 5
OPS G3 - - - BFS3 OPS - G3 - - BFS3
POWER |[ON OFF OFF OFF ON POWER |OFF ON OFF OFF ON
OUTPUT [NORM NORM NORM NORM BKUP OUTPUT [NORM NORM NORM NORM BKUP
MODE RUN  HALT HALT HALT RUN MODE HALT RUN HALT HALT RUN
CONFIG 3 CONFIG 3
GPC 10000 GPC 02000
STR 1 1 STR 1 2
2 1 2 2
3 1 3 2
4 1 4 2
PL 1/2 1 PL 1/2 2
CRT 1 1 CRT 1 2
2 1 2 2
3 1 3 2
4 0 4 0
L 1 0 L 1 0
2 0 2 0
MM 1 1 MM 1 2
2 1 2 2
Final Config for Final Config for
GPC 3 GPC 4
GPC 1 2 3 4 5 GPC 1 2 3 4 5
OPS - - G3 - BFS3 OPS - - - G3 BFS3
POWER |OFF OFF ON OFF ON POWER |OFF OFF OFF ON ON
OUTPUT [NORM NORM NORM NORM BKUP OUTPUT [NORM NORM NORM NORM BKUP
MODE HALT HALT RUN HALT RUN MODE HALT HALT HALT RUN RUN
CONFIG 3 CONFIG 3
GPC 00300 GPC 00040
STR 1 3 STR 1 4
2 3 2 4
3 3 3 4
4 3 4 4
PL 1/2 3 PL 1/2 4
CRT1 3 CRT1 4
2 3 2 4
3 3 3 4
4 0 4 0
L 1 0 L 1 0
2 0 2 0
MM 1 3 MM 1 4
2 3 2 4
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PASS GPCs
1,2
9. Two PASS GPCs: 1,3 2,3
C3 a. Ol PCMMU FORMAT — FXD 1,4 2,4 3,4
b. Establish single G3 config in lowest number GPC:
Perform GNC REASSIGNMENT(G3) .............. DPS SSR-3—p|CONFIG| 3 3 3
c. Perform step 19: PASS IMU attitude reference recovery, GPC 1000002000 00300
then: STR 1 1 2 3
d. If ORBIT config desired, go to step 11 2 1 2 3
3 1 2 3
4 1 2 3
PL 1/2 0 0 0
CRT 1 1 2 3
2 1 2 3
3 1 2 3
4 0 0 0
L 1 0 0 0
2 0 0 0
MM 1 1 2 3
2 1 2 3
10. Entry config desired, establish dual G3 config:
a. Perform SM CHECKPOINT INITIATE
(ORB OPS, DPS)
b. Perform LOAD PCMMU FORMAT (ENTRY) PASS GPCs
(ORB OPS FS, COMMI/INST) 1,2 1,3 1.4 23 2.4 3.4
c. Perform GNC REASSIGNMENT
(<) N DPS SSR-3—p{CONFIG| 3 3 3 3 3 3
GPC |12000|10300 10040 (02300 [ 02040 | 00340
STR 1 1 1 1 2 2 3
2 2 3 4 3 4 4
3 1 1 1 2 2 3
4 2 3 4 3 4 4
PL 1/2 1 1 1 2 2 3
CRT1 1 1 1 2 2 3
2 2 3 4 3 4 4
3 1 1 1 2 2 3
4 0 0 0 0 0 0
L 1 0 0 0 0 0 0
2 0 0 0 0 0 0
MM 1 1 1 1 2 2 3
2 2 3 4 3 4 4
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06/19/06

10. (Cont)
Final Config for Two PASS GPCs and Entry Desired
GPCs 1,2 GPCs 1,3
GPC 1 2 3 4 5 GPC 1 2 3 4 5
OPS G3 G3 - - BFS3 OPS G3 - G3 - BFS3
POWER |ON ON OFF OFF ON POWER |ON OFF ON OFF ON
OUTPUT |[NORM NORM NORM NORM BKUP | [OUTPUT [NORM NORM NORM NORM BKUP
MODE |RUN RUN HALT HALT RUN MODE |RUN HALT RUN HALT RUN
CONFIG 3 CONFIG 3
GPC 12000 GPC 10300
STR 1 1 STR 1 1
2 2 2 3
3 1 3 1
4 2 4 3
PL 1/2 1 PL 1/2 1
CRT 1 1 CRT 1 1
2 2 2 3
3 1 3 1
4 0 4 0
L 1 0 L 1 0
2 0 2 0
MM 1 1 MM 1 1
2 2 2 3
GPCs 14 GPCs 2,3
GPC 1 2 3 4 5 GPC 1 2 3 4 5
OPS G3 — — G3 BFS3 OPS — G3 G3 — BFS3
POWER [ON OFF OFF ON ON POWER |OFF ON ON OFF ON
OUTPUT |[NORM NORM NORM NORM BKUP OUTPUT |[NORM NORM NORM NORM BKUP
MODE RUN HALT HALT RUN RUN MODE HALT RUN RUN HALT RUN
CONFIG 3 CONFIG 3
GPC 10040 GPC 02300
STR 1 1 STR 1 2
2 4 2 3
3 1 3 2
4 4 4 3
PL 1/2 1 PL 1/2 2
CRT 1 1 CRT 1 2
2 4 2 3
3 1 3 2
4 0 4 0
L 1 0 L 1 0
2 0 2 0
MM 1 1 MM 1 2
2 4 2 3
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C2
C3

06

Cc2

06

C2

07/27/06

10. (Cont)
Final Config for Two PASS GPCs and Entry Desired
GPCs 2,4 GPCs 3,4
GPC 1 2 3 4 5 GPC 1 2 3 4 5
OPS - G3 - G3 BFS3 OPS - - G3 G3 BFS3
POWER |OFF ON OFF ON ON POWER |OFF OFF ON ON ON
OUTPUT INORM NORM NORM NORM BKUP OUTPUT INORM NORM NORM NORM BKUP
MODE HALT RUN HALT RUN RUN MODE HALT HALT RUN RUN RUN
CONFIG 3 CONFIG 3
GPC 02040 GPC 00340
STR 1 2 STR 1 3
2 4 2 4
3 2 3 3
4 4 4 4
PL 1/2 2 PL 1/2 3
CRT 1 2 CRT 1 3
2 4 2 4
3 2 3 3
4 0 4 0
L 1 0 L 1 0
2 0 2 0
MM 1 2 MM 1 3
2 4 2 4
11. Orbit config desired, establish single G2:
a. Secure BFS:
(BFS) GNC, OPS 000 PRO PASS GPCs
BFC CRT DISP — OFF 1,2
SEL -3+1 13 2,3
VAl CRTs deassigned from BFS 14 2.4 3,4
BFS GPC MODE  — STBY, HALT (tb-bp) conFial 2 > >
OUTPUT = NORM GPC 0000 [ 02000 | 00300
b. Perform GNC REASSIGNMENT (G310 G2)............ DPS SSR-3—| _GPC |1
c. Perform LOAD PCMMU FORMAT (ORBIT) STR 1 1 2 3
(ORB OPS FS, COMMI/INST) 2 1 2 3
d. If applicable, perform LOAD PDI DECOM FORMAT 3 1 2 3
(ORB OPS FS, COMMI/INST) 4 1 2 3
e. Configure IDPs: PL 1/2 0 0 0
GPC/CRT 03 EXEC
GPC/CRT DESIRED GPC/4 EXEC cRTI 1?2 5
f. SM GPC OUTPUT — TERM 3 0 0 0
g. Reselect MTU accumulator: 4 1 2 3
SM(GNC) 2 TIME
MTU ACCUM 1(2,3) TRY — ITEM 34(35,36) L 1 0 0 0
2 0 0 0
_ ~ NOTE MM 1 1 2 3
Down arrows will remain for accumulators not selected 2 1 2 3
by GPC driving SPEC. If TRY is not successful, do not
perform TIME SYNC. Continue with procedures, YMCC
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11. (Cont)
Final Config for Two PASS GPCs and Orbit Desired
GPCs 1,2 GPCs 1,3
GPC 1 2 3 4 5 GPC 1 2 3 4 5
OPS G2 SM - - BFS OPS G2 - SM - BFS
POWER |ON ON OFF OFF ON POWER |ON OFF ON OFF ON
OUTPUT [NORM TERM NORM NORM NORM OUTPUT [NORM NORM TERM NORM NORM
MODE RUN RUN HALT HALT HALT MODE RUN HALT RUN HALT HALT
CONFIG 2 4(5) CONFIG 2 4(5)
GPC 10000 02000 GPC 10000 00300
STR 1 1 0 STR 1 1 0
2 1 0 2 1 0
3 1 0 3 1 0
4 1 0 4 1 0
PL 1/2 0 2 PL 1/2 1 3
CRT 1 1 2 CRT 1 1 3
2 1 2 2 1 3
3 0 0 3 0 0
4 1 2 4 1 3
L 1 0 2 L 1 0 3
2 0 0 2 0 0
MM 1 1 2 MM 1 1 3
2 1 2 2 1 3
GPCs 14 GPCs 2,3
GPC 1 2 3 4 5 GPC 1 2 3 4 5
OPS G2 — — SM BFS OPS — G2 SM — BFS
POWER [ON OFF OFF ON ON POWER |OFF ON ON OFF ON

OUTPUT [NORM NORM NORM TERM NORM | |OUTPUT [NORM NORM TERM NORM NORM
MODE RUN  HALT HALT RUN  HALT MODE HALT RUN RUN  HALT HALT

CONFIG 2 4(5) CONFIG 2 4(5)
GPC | 10000 | 00040 GPC | 02000 | 00300
STR 1 1 0 STR 1 2 0
2 1 0 2 2 0
3 1 0 3 2 0
4 1 0 4 2 0
PL 1/2 0 4 PL 1/2 0 3
CRT 1 1 4 CRT 1 2 3
2 1 4 2 2 3
3 0 0 3 0 0
4 1 4 4 2 3
L 1 0 4 L 1 0 3
2 0 0 2 0 0
MM 1 1 4 MM 1 2 3
2 1 4 2 2 3
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11. (Cont)
Final Config for Two PASS GPCs and Orbit Desired
GPCs 2,4 GPCs 3,4
GPC 1 2 3 4 5 GPC 1 2 3 4 5
OPS - G2 - SM BFS OPS - - G2 SM BFS
POWER |OFF ON OFF ON ON POWER |OFF OFF ON ON ON
OUTPUT [NORM NORM NORM TERM NORM | |OUTPUT [NORM NORM NORM TERM NORM
MODE HALT RUN HALT RUN  HALT MODE HALT HALT RUN RUN  HALT
CONFIG 2 4(5) CONFIG 2 4(5)
GPC 02000 00040 GPC 00300 00040
STR 1 2 0 STR 1 3 0
2 2 0 2 3 0
3 2 0 3 3 0
4 2 0 4 3 0
PL 1/2 0 4 PL 1/2 0 4
CRT 1 2 4 CRT 1 3 4
2 2 4 2 3 4
3 0 0 3 0 0
4 2 4 4 3 4
L 1 0 4 L 1 0 4
2 0 0 2 0 0
MM 1 2 4 MM 1 3 4
2 2 4 2 3 4
PASS GPCs
C3 12. Three PASS GPCs: 1,2,3
a. Ol PCMMU FORMAT — FXD 12,4 1,34 234
b. Establish G3 redundant set:
Perform GNC REASSIGNMENT (G3) ............. DPS SSR-3— CC(;I\FI,I(::IG 12300 10200 02200
c. Perform step 19: PASS IMU attitude reference recovery,
then: STR 1 1 1 2
2 2 3 3
3 1 1 2
4 2 3 3
PL 1/2 0 0 0
CRT 1 1 1 2
2 2 3 3
3 1 1 2
4 0 0 0
L 1 0 0 0
2 0 0 0
MM 1 1 1 2
2 2 3 3
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13. Config for ORBIT:
a. Secure BFS:

Cc2 (BFS) GNC, OPS 000 PRO
C3 BFC CRT DISP - OFF
VAIl IDPs deassigned from BFS 1,23
06 BFS GPC MODE - STBY,HALT (tb-bp) 124 134 234
OUTPUT — NORM
b. Perform GNC REASSIGNMENT (G3 to G2)........... DPS SSR-3—» C%’\FI,E:IG 12300 10300 02300
c. Perform LOAD PCMMU FORMAT (ORBIT) (ORB OPS FS,
COMMI/INST) STR 1 1 1 2
d. If applicable, perform LOAD PDI DECOM FORMAT 2 2 3 3
(ORB OPS FS, COMM/INST) 3 1 1 2
e. Configure IDPs: 4 2 3 3
c2 GPC/CRT 03 EXEC PL 1/2 0 0 0
DESIRED GPC/4 EXEC
06 f. SM GPC OUTPUT — TERM CRT 1 1 ! 2
2 2 3 3
g. Reselect MTU accumulator: 3 0 0 0
SM(GNC) 2 TIME 4 2 3 3
Cc2 MTU ACCUM 1(2,3) TRY — ITEM 34(35,36)
L 1 0 0 0
NOTE 2 0 0 0
Down arrows will remain for accumulators not selected by MM 1 1 1 2
GPC driving SPEC. If try is not successful, do not perform 2 2 3 3
TIME SYNC. Continue with procedures, YMCC
h. If single GNC GPC config desired, go to step 14
PASS GPCs
1,2,3
12,4
. . ) 134 234
14. Establish single GNC GPC config:
a. Perform GNC REASSIGNMENT (G2)........cccceuvene. DPS SSR-3—|CONFIG| 2 2
GPC |10000|02000
STR 1 1 2
2 1 2
3 1 2
4 1 2
PL 1/2 0 0
CRT 1 1 2
2 1 2
3 0 0
4 1 2
L 1 0 0
2 0 0
MM 1 1 2
2 1 2
PASS GPCs
123 134
124 234
b. Perform FREEZE-DRY REASSIGNMENT (G3)...... DPS SSR-5— | CONFIG | 3(FD) | 3(FD)
GPC | 0200 | 00300
STR 1 2 3
2 2 3
3 2 3
4 2 3
PL 1/2 0 0
CRT 1 2 3
2 2 3
3 2 3
4 0 0
L 1 0 0
2 0 0
MM 1 2 3
2 2 3
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14. (Cont)
Final Config for Final Config for
GPCs 1,2,3 GPCs 1,24
GPC 1 2 3 4 5 GPC 1 2 3 4 5
OPS G2 G3FD SM - BFS OPS G2 G3FD - SM BFS
POWER |ON ON ON OFF ON POWER |ON ON OFF ON ON
OUTPUT [NORM NORM TERM NORM NORM | [OUTPUT [NORM NORM NORM TERM NORM
MODE |RUN HALT RUN HALT HALT |[|MODE [RUN HALT HALT RUN HALT
CONFIG 2 4(5) 3(FD) CONFIG 2 4(5) 3(FD)
GPC 10000 00300 02000 GPC 10000 00040 02000
STR 1 1 0 2 STR 1 1 0 2
2 1 0 2 2 1 0 2
3 1 0 2 3 1 0 2
4 1 0 2 4 1 0 2
PL 1/2 0 3 0 PL 1/2 0 4 0
CRT 1 1 3 2 CRT 1 1 4 2
2 1 3 2 2 1 4 2
3 0 0 2 3 0 0 2
4 1 3 0 4 1 4 0
L 1 0 3 0 L 1 0 4 0
2 0 0 0 2 0 0 0
MM 1 1 3 2 MM 1 1 4 2
2 1 3 2 2 1 4 2
Final Config for Final Config for
GPCs 1,34 GPCs 2,34
GPC 1 2 3 4 5 GPC 1 2 3 4 5
OPS G2 - G3FD SM BFS OPS - G2 G3FD SM BFS
POWER [ON OFF  ON ON ON POWER [OFF  ON ON ON ON
OUTPUT [NORM NORM NORM TERM NORM | [OUTPUT [NORM NORM NORM TERM NORM
MODE |RUN HALT HALT RUN HALT |[|MODE [HALT RUN HALT RUN HALT
CONFIG 2 4(5) 3(FD) CONFIG 2 4(5) 3(FD)
GPC 10000 00040 00300 GPC 02000 00040 00300
STR 1 1 0 3 STR 1 2 0 3
2 1 0 3 2 2 0 3
3 1 0 3 3 2 0 3
4 1 0 3 4 2 0 3
PL 1/2 0 4 0 PL 1/2 0 4 0
CRT 1 1 4 3 CRT 1 2 4 3
2 1 4 3 2 2 4 3
3 0 0 3 3 0 0 3
4 1 4 0 4 2 4 0
L 1 0 4 0 L 1 0 4 0
2 0 0 0 2 0 0 0
MM 1 1 4 3 MM 1 2 4 3
2 1 4 3 2 2 4 3
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15. Four PASS GPCs:

C3 a. Ol PCMMU FORMAT - FXD
b. Establish G3 redundant set:
Perform GNC REASSIGNMENT (G3) ............. DPS SSR-3—¥»| CONFIG 3
c. Perform step 19: PASS IMU attitude reference recovery, then: GPC |12300
STR 1 1
2 2
3 3
4 3
PL 1/2 0
CRT 1 1
2 2
3 3
4 0
L 1 0
2 0
MM 1 1
2 2
16. Freeze-dry GPC:
a. Perform GNC REASSIGNMENT (G3)....cccceevvvveennnes DPS SSR-3—¥»| CONFIG

GPC
STR 1

=
N
o
o

MM

@)
)
_|
[
MR |[OoO|ONMNR[ONMRENRE|[OW

b. Perform FREEZE-DRY REASSIGNMENT (G3)...... DPS SSR-5—%| CONFIG | 3(FD)
GPC | 00300

STR 1

MM

WW OO |0OWWW | OWwWww
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17.

c2
C3

06

C2

06

C2

01/10/07

a.

oo

Perform GNC REASSIGNMENT (G3 to G2)
Perform LOAD PCMMU FORMAT (ORBIT) (ORB OPS FS, COMM/INST)
If applicable, perform LOAD PDI DECOM FORMAT (ORB OPS FS,
COMM/INST)
Configure IDPs:

Config for ORBIT:
Secure BFS:

(BFS) GNC, OPS 000 PRO
BFC CRT DISP - OFF
SEL —3+1
VAIl IDPs deassigned from BFS
BFS GPC MODE - STBY,HALT (tb-bp)
OUTPUT — NORM

GPC/CRT 03 EXEC
GPC/CRT DESIRED GPC/4 EXEC

SM GPC OUTPUT - TERM
Reselect MTU accumulator:

SM(GNC) 2 TIME
MTU ACCUM 1(2,3) TRY — ITEM 34(35,36)

NOTE
Down arrows will remain for accumulators not
selected by GPC driving SPEC. If TRY is not

successful, do not perform TIME SYNC.
Continue with procedures, YMCC

If single GNC GPC config desired, perform step 18

Final Config for
GPCs 1,2,34
Dual GNC GPCs
GPC 1 2 3 4 5
OPS G2 G2 G3FD SM BFS
POWER |ON ON ON ON ON
OUTPUT [NORM NORM NORM TERM NORM
MODE RUN RUN HALT RUN  HALT
CONFIG 2 4(5) 3(FD)
GPC 12000 | 00040 00300
STR 1 1 0 3
2 2 0 3
3 1 0 3
4 2 0 3
PL 1/2 0 4 0
CRT 1 1 4 3
2 2 4 3
3 0 0 3
4 2 4 0
L 1 0 4 0
2 0 0 0
MM 1 1 4 3
2 2 4 3
5-90
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o
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05/17/06

18.

Establish single GNC GPC config:

a.

b.

Perform GNC REASSIGNMENT (G2)......cccceoeveunene DPS SSR-3—»|
Perform FREEZE-DRY REASSIGNMENT (G2)...... DPS SSR-5—p
Final Config for
GPCs 1,3,4
Single GNC GPC
GPC 1 2 3 4 5
OPS G2 G2FD G3FD SM BFS
POWER |ON ON ON ON ON
OUTPUT [NORM NORM NORM TERM NORM
MODE RUN  HALT HALT RUN  HALT
CONFIG 2 4(5) 2(FD) 3(FD)
GPC 10000 00040 02000 00300
STR 1 1 0 2 3
2 1 0 2 3
3 1 0 2 3
4 1 0 2 3
PL 1/2 0 4 0 0
CRT 1 1 4 2 3
2 1 4 2 3
3 0 0 0 3
4 1 4 2 0
L 1 0 4 0 0
2 0 0 0 0
MM 1 1 4 2 3
2 1 4 2 3
5-91
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19.

O14:E,
O15E
06

c2

F6

C2

F6/F8

06/19/06

PASS IMU attitude reference recovery:
a. \cb STAR TRKR -Z,-Y (two) — cl

VSTAR TRKR PWR (two) — ON

[GNC 21 IMU ALIGN |

b. Mode IMUs 1,2,3 to OPERATE:
IMU OPER 1(2,3) — ITEM 4(5,6) EXEC
(* will not appear until DISENGAGE step)

If extended loss of comm (ZOE not included) or no uplink CMD capability:

f.

d.

g.

Recover IMU attitude reference utilizing the HUD and MATRIX alignment:
C.

Deselect two IMUs leaving one IMU selected:
IMU DES 1(2,3) — ITEM 7(8,9)
Maneuver to attitude for subsequent HUD alignment,
STAR PAIRS PAD/CUE CARD (ORB OPS FS, PTG)

NOTE
Establish an inertial attitude which will simplify a manual
maneuver to second star

Perform BFS disengagement (if comm, wait for MCC GO):

NOTE
BFS DISENGAGE can be verified Big X/POLL FAIL on MDU in DPS
mode commanded by IDP 1, BFS GPC OUTPUT tb — bp (pnl O6),
and BFC It flashing (pnl F2/F4)

\VBFC CRT DISP - ON
SEL - 3+1 (BFS commanding MDUs via IDPs 3 and 1)
VPASS GNC GPC driving MDUs via IDP 2

Deassign IDP 1 from PASS:
Via IDP 2, GPC/CRT 01 EXEC (BFS still commanding MDU via IDP 1)

On MCC GO, perform BFS disengage:
BFC — DISENGAGE (repeat, as reqd)
DAP: INRTL

Verify BFS disengage

* |f only PASS disengages:

(BFS commanding MDUs via IDPs 1 and 3,
GNC GPC(s) OUTPUT tb — gray (pnl O6),
SPEC 6, GNC vno *J’ on strings)

BFS, OPS 000 PRO
GPC 5 OUTPUT — NORM
— BACKUP

* % ok Kk ok X F

x Verify BFS disengage
x BFS, OPS 301 PRO

* % % ok X Xk Ok X Ok F

BFS — I/0 RESET
Reassign IDP 1, as desired

ADI ATT (two) — REF
ADI REF pb — push

Perform IMU REFERENCE RECOVERY AFTER GNC GPCs IPL'd, GNC FRP-1 (GNC)

Go to step x

If good comm and uplink CMD capability:
Recover IMU attitude reference utilizing IMU/IMU alignments:

h.

Deselect two IMUs leaving best IMU selected:
VMCC for best IMU
IMU DES 1(2,3) — ITEM 7(8,9)

NOTE
Post BFS DISENGAGE, IMUs will be drifting uncompensated until
MMREAD step is complete. Steps between BFS DISENGAGE and
MMREAD must be performed without delay to reduce IMU drift
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i. Disengagement of BFS:

NOTE
BFS DISENGAGE can be verified by Big X/POLL FAIL (on MDU in DPS mode commanded
by IDP 1), BFS GPC OUTPUT tb — bp (pnl O6), and BFC It flashing (pnl F2/F4)

Cc2 \VBFC CRT DISP - ON
SEL - 3+1 (BFS commanding MDUs via IDPs 3 and 1)
JPASS GNC GPC commanding MDUs via IDP 2

Deassign IDP 1 from PASS:
Via IDP 2, GPC/CRT 01 EXEC (BFS still commanding MDUs via IDP 1)

On MCC GO, perform BFS disengage:
F6 BFC — DISENGAGE (repeat, as reqd)
C3 DAP: INRTL

Verify BFS disengage

* |f only PASS disengages: *
(BFS commanding MDUs via IDPs 1 and 3), *
GNC GPC(s) OUTPUT tb — gray (pnl O6), *
SPEC 6, GNC Vno ‘J’ on strings)
BFS, OPS 000 PRO
GPC 5 OUTPUT — NORM
— BACKUP
* Verify BFS disengage
*» BFS, OPS 301 PRO

C3
06

* Ok Ok X F *

* %k ¥ X F X

c2 BFS - 1/0 RESET
Reassign IDP 1, as desired

j- Mass Memory Read of IMU calibration data:
[GNC 21 IMU ALIGN |
Select all IMUs for MASS MEMORY READ:
IMU 1,2,3 - ITEM 10,11,12 EXEC (*)
Initiate MMREAD:
MMREAD - ITEM 19 EXEC (*)
When MMREAD complete:
VMMREAD — ITEM 19 (no *)

NOTE
‘IMU BITE/T’ may be annunciated until MMREAD is
performed to restore IMU gyro delta bias terms

Recover Attitude Reference on one IMU:

k.  Confirm with MCC that REFSMMAT uplink has been
performed. Do not proceed without confirmation

I.  Execute modified IMU/IMU alignment:

CAUTION
IMU/IMU ALIGN MUST BE MANUALLY TERMINATED AS
SOON AS DELTA ANGLES ON SPEC 21, FOR THE IMU
BEING ALIGNED, ARE LESS THAN 0.05 IN ALL THREE
AXES. THIS WILL OCCUR JUST PRIOR TO NOMINAL
ALIGNMENT COMPLETION

[GNC 21 IMU ALIGN |
Utilize as reference the best IMU currently selected by RM:
IMU/IMU - ITEM 14 + __ EXEC
VMCC for IMU to be aligned:
ALIGN IMU 1(2,3) = ITEM 10(11,12) EXEC (*)
EXEC — ITEM 16 EXEC (*)

Manually TERMINATE alignment as soon as delta angles on SPEC 21,
for IMU being aligned, are less than 0.05 in all three axes:
TERM - ITEM 17 EXEC
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m. Configure DAP:
c3 VDAP: INRTL
DAP ROT: PULSE/PULSE/PULSE

n. Deselect currently selected IMU (no selected IMUs):
IMU DES — ITEM 7(8,9) EXEC (¥)

0. Reselect IMU aligned in step I:
IMU DES - ITEM 7(8,9) EXEC (no *)

p. Configure DAP:
c3 VDAP: INRTL
DAP ROT: DISC/DISC/DISC

Recover Attitude Reference on remaining two IMUs and desired platform skew on two IMUs:
gq. Execute a nominal IMU/IMU alignment to recover attitude reference on all IMUs:

NOTE
Manual termination should not be performed. Alignment will require 3-4 min

[GNC 21 IMU ALIGN |
Utilize IMU recovered in step | (currently selected by RM) as reference:

IMU/IMU — ITEM 14 + __ EXEC
Select other two IMUs for alignment:

ALIGN IMU 1(2,3) — ITEM 10(11,12) EXEC (*)
EXEC — ITEM 16 EXEC (*)

r.  When IMU/IMU alignment complete, reselect all IMUs:
IMU DES - ITEM 7(8,9) EXEC (no *)

Reestablish desired platform skew on remaining IMU:

s.  Confirm with MCC that second REFSMMAT uplink has been performed. Do not
proceed without confirmation

t.  Execute a nominal IMU/IMU alignment to reestablish skew on all IMUs:

NOTE
Manual termination should not be performed. Alignment will require 3-6 min

[GNC 21 IMU ALIGN |

Align IMU previously utilized as reference in step q:
ALIGN IMU 1(2,3) — ITEM 10(11,12) EXEC (*)

Utilize either of the other two IMUs as current reference:
IMU/IMU — ITEM 14 + __ EXEC

EXEC — ITEM 16 EXEC (*)

u.  Mnvr to acquire stars using AUTO DAP for STRK align. Only Stars 11-60 are available in OPS3:
choose appropriate star pair from pad STAR PAIRS PAD/CUE CARD (ORB OPS FS, PTG)

v. [If STAR TRKRs powered on in step a, configure STAR TRKRs and open doors:
GNC I/O RESET

[GNC 22 S TRK/ICOAS CNTL |
If SHUTTER - CL:
ITEM 15(16) EXEC (*)
ITEM 15(16) EXEC (no *)
06 S TRK DR CNTL SYS (two) — OP
VPOS tb (two) — bp (start timer)
When both th — OP (8-24 sec), or either tb — bp for > 24 sec:
CNTL SYS (two) — OFF
If tb — bp > 8 sec, notify MCC
CRT STAR TRK — ITEM 3,4 EXEC (*)

w. Ifreqd, perform IMU ALIGN — S TRK (ORB OPS, GNC)

X. If only one GPC recovered:
GNC, OPS 201 PRO
GNC, OPS 301 PRO
(BFS) GNC, OPS 000 PRO
(BFS) GNC, OPS 301 PRO
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DPS RECONFIG FOR LOSS OF AV BAY COOLING (ASCENT/ORBIT)

NOTE

Procedure is designed to protect GPCs from overheating by moving
G2, SM, BFS functions into cooled Av Bay GPCs (if not already there).
G3FD and G2FD functions are placed into uncooled Av Bay GPCs and
halted. If BFS is moved, new BFS GPC will be dumped to provide good

BFS for Entry.

For Ascent, this FRP assumes LOSS OF AV BAY 1(2,3) COOLING/AV
BAY 1(2,3) FIRE procedure (ASC PKT, PWRDN) has been

accomplished

If Orbit Config is G8 (FCS C/O), substitute for G2 where appropriate. If Orbit Config is G3, go to
LOSS OF AV BAY 1(2,3) COOLING (ENT PKT, PWRDN) >>

06/19/06

| Perform steps

ASCENT (G1) a-h
ORBIT (G2,G8/S2) i-q
ASCENT
Initial ASCENT Config — Av Bay 1 Initial ASCENT Config — Av Bay 2
GPC 1 2 3 4 5 GPC 1 2 3 4 5
OPS - G1 G1 - BFS OPS G1 - G1 G1 BFS
POWER |ON ON ON ON ON POWER |ON ON ON ON ON
OUTPUT |[NORM NORM NORM NORM BKUP OUTPUT |[NORM NORM NORM NORM NORM
MODE HALT RUN RUN HALT RUN MODE RUN HALT RUN RUN HALT
CONFIG 1 CONFIG 1
GPC 12340 GPC 12340
STR 1 3 STR 1 1
2 2 2 4
3 3 3 3
4 2 4 4
PL 1/2 2 PL 1/2 1
CRT 1 2 CRT 1 1
2 2 2 4
3 3 3 3
4 0 4 0
L 1 1 L 1 1
2 2 2 2
MM 1 2 MM 1 1
2 3 2 3
Initial ASCENT Config — Av Bay 3
GPC 1 2 3 4 5
OPS G1 G1 - G1 BFS
POWER [ON ON ON ON ON
OUTPUT |[NORM NORM NORM NORM BKUP
MODE RUN RUN HALT RUN RUN
CONFIG 1
GPC 12340
STR 1 1
2 2
3 4
4 2
PL 1/2 1
CRT 1 1
2 2
3 4
4 0
L 1 1
2 2
MM 1 1
2 2
5-95

MAL/ALL/GEN |



GPC FRP-7 (Cont)

C3

06

C2

C3

06

06

05/17/06

a.

b.

C.

e.

NOTE
No keyboard entries or sw throws 10 sec:
Before and after moding PASS GPCs to RUN
Before OPS transition or set expansion/contraction
requests until new OPS base page is displayed

Establish G2 freeze-dry GPC (Av Bay 1 — GPC 1; Av Bay 2 — GPC 2; Av Bay 3 — GPC 3)
e Perform FREEZE-DRY REASSIGNMENT .................... DPS SSR-5

Secure BFS (Av Bay 1,3 only)
e BFS GNC,0OPS 000 PRO
e BFC CRT DISP - OFF
«VAIl IDPs deassigned from BFS
e GPC MODE 5 — STBY,HALT (tb-bp)

. OUTPUT 5 - NORM
Transition to GNC OPS 2 Av Bay
[GNC OPS 0 GPC MEMORY | 1 9 3
e CONFIG ITEM 1+2 EXEC
¢ Modify MC 2 per table »|CONFIG| 2 2 2
e GNC, OPS 201 PRO GPC 0200010000 12000
STR1 | 2 | 1 | 1
2 2 1 2
3 2 1 1
4 2 1 2
PL 1/2 0 0 0
CRT 1 2 1 1
2 2 1 2
3 0 0 0
4 2 1 2
L 1 0 0 0
2 0 0 0
MM 1 2 1 1
2 2 1 2
Av Bay
d. Transition to OPS 2 ! 23
e Perform SM REASSIGNMENT .........coiviverieeeseeeeeenn. DPS SSR-4—p|CONFIG| 4 4
GPC |00300|00040
If Av Bay 2, reassign BFS to GPC 3: STR 1 0 0
e Perform GPC IPL MENU OPTION (PASS/BFS)........... DPS SSR-7 2 0 0
Dump newly IPL’d BFS: 3 0 0
e Perform GPC S/W INITIATED MEM DUMP GPC (3) 4 0 0
(TArGEL) et DPS SSR-2 PL 1/2 3 4
e BFC CRT DISP — OFF
«VAIl IDPs deassigned from BFS CRT 1 3 4
¢ GPC MODE 3 — STBY,HALT (tb-bp) 2 3 4
. JOUTPUT 3 — NORM 3 0 0
Re-IPL GPC 5: 4 3 4
e Perform GPC IPL —PASS ..o DPS SSR-8 L 1 3 4
o GPC MODE 5 — STBY (tb-bp),HALT 2 0 0
. — STBY (tb-RUN)
. — HALT (tb-bp) MM ; g 2

5-96
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f. Perform LOAD PCMMU FORMAT (ORB OPS FS, COMM/INST)

g. Config LRU switches:

Av Bay 1 Av Bay 2 Av Bay 3
014:A BRAKES MNA - OFF 015:A BRAKES MNB - OFF 0O13:A cb ESS 1BC C/W A —op
‘E cb MNAADTA 1-o0p :E  cb MNB ADTA 2 —op o7 TACAN 3 MODE - OFF (OV103,4)
016:A BRAKES MNC - OFF 016:A BRAKES MNC - OFF GPS 3 — OFF (OV105)
:E  cb MNC ADTA 3 -op :E  cb MNC ADTA 4 —op GPS 3 PRE AMPL UPPER - OFF
o7 TACAN 1 MODE - OFF (OV103,4) O7 TACAN 2 MODE — OFF (OV103,4) (OV105)
GPS 1 — OFF (OV105) GPS 3 PRE AMPL LOWER —
GPS 1 PRE AMPL UPPER - OFF OFF (OV105)
(OV105)
GPS 1 PRE AMPL LOWER -
OFF (OV105)
08 MLS 1 - OFF 08 MLS 2,3 (two) — OFF
L4:P cb AC3 ®A LG SNSR 1 -op L4:P cb AC2 ®A LG SNSR 2 - op |

h. Config IDPs:
e GPC/CRT 03 EXEC
e GPC/CRT SM GPC/4 EXEC
C2 ¢ IDP/CRT3 PWR — OFF
e MDU PWR — OFF (as desired)
At deorbit prep, perform LOSS OF AV BAY AIR COOLING (DEORBIT PREP, CONTINGENCY DELTA)
Final Config matrices at end of FRP

ORBIT

i.  Orbit procedure assumes nominal ORBIT DPS config. If Orbit Config is G3 of less than 2 hr from deorbit
burn, go to LOSS OF AV BAY 1(2,3) COOLING (ENT PKT, PWRDN) >>

If Av Bay 3:
o [f triple G2, perform FREEZE-DRY REASSIGNMENT
(Target GPC 3) .o DPS SSR-5
e Gotostepp
If Av Bay 1 and config is single G2:
e Expand set to include GPC 2 (in cooled Av Bay)

e Perform GNC REASSIGNMENT .......ccccovvviirriieeneeen DPS SSR-3—»{coONFIG| 2
GPC (12000
STR 1 1
2 2
3 1
4 2
PL 1/2 0
CRT 1 1
2 2
3 0
4 2
L 1 0
2 0
MM 1 1
2 2
Av Bay 1 Av Bay 2
j.-  Single G2 GPC ops v Bay v oay
e Perform GNC REASSIGNMENT .......ccccviviiireieeneeees DPS SSR-3—p{CONFIG| 2 CONFIG| 2
GPC (02000 GPC (10000
STR 1 2 STR 1 1
2 2 2 1
3 2 3 1
4 2 4 1
PL 1/2 0 PL 1/2 0
CRT 1 2 CRT 1 1
2 2 2 1
3 0 3 0
4 2 4 1
L 1 0 L 1 0
2 0 2 0
MM 1 2 MM 1 1
2 2 2 1
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06
C2

C3

Cc2
C3
06

06/19/06

If Av Bay 1, use BFS for systems monitoring:
e Perform SM CHECKPOINT INITIATE (ORB OPS, DPS)
o If reqd, perform PL/DPS RECONFIG, (PL SYS or SODF: ASSY OPS)

If RMS active:
[SM 94 PDRS CONTROL |
Note WR range, PL ID, PL INIT ID, EE ID, SPEC 95 overrides
SM GPC MODE - STBY (tb-bp), RUN (tb-RUN)
GPC OUTPUT 4 — NORM
IDP/CRT3 PWR - ON
MDU PWR - ON (as desired)
BFC CRT SEL — 3+1
. DISP — ON
«BFS GPC PWR — ON
. MODE — RUN (during LOS for C/W tones)
. — STBY (during AOS for gnd comm mgmt)
¢ If no comm at next AOS, select best antenna

If time insufficient for complete reconfig:

Av Bay 1 Av Bay 2

GPC 1,4 MODE - STBY (tb-bp),HALT GPC 2 MODE - STBY (tb-bp),HALT
— STBY (tb-RUN) — STBY (tb-RUN)
— HALT (tb-bp) — HALT (tb-bp)

\5 MODE — HALT (tb-bp)
e Perform step p, and YMCC

Establish freeze-dry GPC (Av Bay 1 — GPC 1; Av Bay 2 — GPC 2)
e Perform FREEZE-DRY REASSIGNMENT ...........cccceue. DPS SSR-5

. Reassign GPC 3

If Av Bay 1, reassign SM to GPC 3:

e Perform SM REASSIGNMENT .......c.ccceiinieiinieeee DPS SSR-4—»| CONFIG| 4

e IDP/CRT3 PWR - OFF GPC |00300
¢ MDU PWR OFF as desired

e BFC CRT DISP — OFF STR 1 0

«VAIl IDPs deassigned from BFS 2 0

e BFS GPC MODE - STBY,HALT (tb-bp) 3 0

«VBFS GPC OUTPUT — NORM 4 0

If Av Bay 2, reassign BFS to GPC3: PL 1/2 3

e Perform GPC IPL MENU OPTION (PASS/BFS) ............ DPS SSR-7 CRT 1 3

2 3

3 0

4 3

L 1 3

2 0

MM 1 3

2 3
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06

O14:A
O16:A

o7

08
L4:P

06/17/07

n.

0.

If time permits or multiple G2FD GPC:

o If Av Bay 2 perform GPC IPL — PASS
(target GPC 5).....coiiiiiiiiieiiieiiecece e

[GNC OPS 0 GPC MEMORY |

e CONFIG ITEM 1+2 EXEC
e Modify MC 2 per table
e GNC, OPS 201 PRO

GNC UNIV PTG

DPS SSR-8

Av Bay

¢ Perform FREEZE-DRY REASSIGNMENT

(AvBay 1-GPC 4; AvBay 2 -GPC5)......ccceueennnee DPS SSR-5

If single G2FD config desired, halt GPCs in failed Av Bay

Av Bay 1
VGPC 1 MODE — HALT

4 MODE - STBY (tb-bp), HALT

— STBY (tb-RUN)
— HALT (tb-bp)

Config LRU switches:

Av Bay 1
Perform PL PWRDN, then:
(0OV105)
VBRAKES MNA — OFF
\cb MNA ADTA 1 — op
VBRAKES MNC - OFF
\cb MNC ADTA 3 — op
\TACAN 1 MODE — OFF
(0OV103,4)
\VGPS 1 — OFF (OV105)

VGPS 1 PRE AMPL UPPER —

OFF (OV105)

VGPS 1 PRE AMPL LOWER —

OFF (OV105)
YMLS 1 - OFF

\cb AC3 ®A LG SNSR 1 - op

015:
016

o7

08
L4:P

A

A

Av Bay 2

VGPC 2 MODE — HALT

\4

CONFIG
GPC

02040

-
o
o
[$)]

STR

1

MM

NN[OOINONN[ONNNN

2a|loo|lmo—ra|loaaaaaloNnN

5 MODE — STBY (tb-bp), HALT

Av Bay 2

Perform PL PWRDN, then:

(OV105)
VBRAKES MNB — OFF
cb MNB ADTA 2 — op
VBRAKES MNC — OFF
cb MNC ADTA 4 — op
VTACAN 2 MODE — OFF
(0V103,4)

VMLS 2,3 (two) — OFF

\cb AC2 ®A LG SNSR 2 — op

5-99

0O13:A
o7

Av Bay 3

cb ESS 1BC C/W A —op
VTACAN 3 MODE - OFF

(0V103,4)

VGPS 3 — OFF (OV105)
VGPS 3 PRE AMPL UPPER —

OFF (OV105)

VGPS 3 PRE AMPL LOWER —

OFF (OV105)
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GPC FRP-7 (Cont)

g. IfAvBay 2, S/W dump newly IPL'd BFS GPC:
e Perform GPC S/W INITIATED MEM DUMP

(Target GPC3) ..o DPS SSR-2
C3 e BFC CRT DISP - OFF
«VAll IDPs deassigned from BFS
06 e GPC MODE 3 — STBY,HALT (tb-bp)

. VOUTPUT 3 — NORM
At deorbit prep, go to LOSS OF AV BAY AIR COOLING (DEORB PREP, CONTINGENCY DELTAS)

FINAL CONFIG
(Ascent and Orbit with single G2FD GPC)
Av Bay 1 Av Bay 2
GPC 1 2 3 4 5 GPC 1 2 3 4 5
OPS G2FD G2 SM - BFS OPS G2 G2FD BFS SM *
POWER |ON ON ON ON ON POWER |ON ON ON ON ON
OUTPUT [NORM NORM TERM NORM NORM | [OUTPUT [NORM NORM NORM TERM NORM
MODE HALT RUN RUN HALT HALT MODE RUN  HALT HALT RUN HALT
CONFIG 2 4 CONFIG 2 4
GPC 02000 | 00300 GPC 10000 | 00040
STR 1 2 0 STR 1 1 0
2 2 0 2 1 0
3 2 0 3 1 0
4 2 0 4 1 0
PL 1/2 0 3 PL 1/2 0 4
CRT 1 2 3 CRT 1 1 4
2 2 3 2 1 4
3 0 0 3 0 0
4 2 3 4 1 4
L 1 0 3 L 1 0 4
2 0 0 2 0 0
MM 1 2 3 MM 1 1 4
2 2 3 2 1 4
* BFS for orbit:
AvBay 3 PASS OPS 0 for Ascent
GPC 1 2 3 4 5
OPS G2 G2 G2FD SM BFS
POWER |ON ON ON ON ON
OUTPUT [NORM NORM NORM TERM NORM
MODE RUN RUN HALT RUN HALT
CONFIG 2 4
GPC 12000 | 00040
STR 1 1 0
2 2 0
3 1 0
4 2 0
PL 1/2 0 4
CRT 1 1 4
2 2 4
3 0 0
4 2 4
L 1 0 4
2 0 0
MM 1 1 4
2 2 4
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FINAL CONFIG
(Orbit with multiple G2FD GPCs)
Av Bay 1 Av Bay 2
GPC 1 2 3 4 5 GPC 1 2 3 4 5
OPS G2FD G2 SM  G2FD BFS OPS G2 G2FD BFS SM G2FD
POWER |[ON ON ON ON ON POWER |[ON ON ON ON ON
OUTPUT [NORM NORM TERM NORM NORM | |OUTPUT [NORM NORM NORM TERM NORM
MODE HALT RUN RUN HALT HALT MODE RUN  HALT HALT RUN  HALT
CONFIG 2 4 CONFIG 2 4
GPC 02000 00300 GPC 10000 00040
STR 1 2 0 STR 1 1 0
2 2 0 2 1 0
3 2 0 3 1 0
4 2 0 4 1 0
PL 1/2 0 3 PL 1/2 0 4
CRT 1 2 3 CRT 1 1 4
2 2 3 2 1 4
3 0 0 3 0 0
4 2 3 4 1 4
L 1 0 3 L 1 0 4
2 0 0 2 0 0
MM 1 2 3 MM 1 1 4
2 2 3 2 1 4
Av Bay 3
GPC 1 2 3 4 5
OPS G2 G2FD G2FD SM BFS
POWER |ON ON ON ON ON
OUTPUT [NORM NORM NORM TERM NORM
MODE RUN  HALT HALT RUN  HALT
CONFIG 2 4
GPC 10000 00040
STR 1 1 0
2 1 0
3 1 0
4 1 0
PL 1/2 0 4
CRT 1 1 4
2 1 4
3 0 0
4 1 4
L 1 0 4
2 0 0
MM 1 1 4
2 1 4
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DPS SSR

DPS SSR-1
GPC HDW INITIATED MEM DUMP

NOTE
Perform during AOS
06 1. VGPC MODE 1(2,3,4,5) —HALT
PWR 1(2,3,45) —ON
OUTPUT 1(2,3,4,5) — TERM
MO42F GPC MEM DUMP - 1(2,3,4,5)

Perform next step at noted dump time

2. [SM 62 PCMMU/PL COMM |
If reqd, load dump TFL: LOAD PCMMU FORMAT (ORB OPS FS, COMM/INST)

3. If PASS:
Select failed GPC X as downlister (avoids downlist contention)
[ SM(GNC) 0 GPC MEMORY |
DOWNLIST GPC — ITEM 44 +X EXEC

06 4. GPC MODE 1(2,3,4,5) — STBY (starts dump)

Wait: Double dump of PASS GPC complete after 4 min; single dump of BFS complete after 8 min

06 GPC MODE 1(2,3,4,5) — HALT (stops dump)
OUTPUT 1(2,3,4,5) — NORM

5. If PASS:
Select lowest ID GNC GPC X as downlister
[ SM(GNC) 0 GPC MEMORY |
DOWNLIST GPC - ITEM 44 +X EXEC

MO42F 6. GPC MEM DUMP — OFF

7. | SM 62 PCMMU/PL COMM |

If reqd, load post dump TFL:
LOAD PCMMU FORMAT (ORB OPS FS, COMM/INST)
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DPS SSR-2
GPC S/W INITIATED MEM DUMP

NOTE
Perform AOS. This procedure will generate a complete GPC Software
Memory Dump in all in-flight OPS. Single item entry dumps must be
performed in a HDR TFL

1. [SM 62 PCMMU/PL COMM |
If reqd, load dump TFL: LOAD PCMMU FORMAT (ORB OPS FS, COMM/INST)

2. If PASS:
a. If GNC, SM, or PL9 Memory Dump:
On display assigned to GPC to be dumped,
[GNC(SM,PL) 0 GPC MEMORY |
If a specific GNC GPC to be dumped,
VDOWNLIST GPC — ITEM 44 +X EXEC

DUMP START/STOP — ITEM 43 EXEC
Item 40 (up), 41 (down) entries begin counting
Dump complete when ITEMs 40,41 blank

b. Ifan OPS 0 GPC Memory Dump:

If target OPS 0 GPC MODE — HALT:

\Appropriate AV Bay Fan — ON

\Target GPC PWR — ON

Target GPC MODE — STBY (th-RUN)
— RUN (OUTPUT tb-gray)

Assign desired IDP/CRT to OPS 0 GPC: GPC/CRT XX EXEC
| PL 0 GPC MEMORY |
DOWNLIST GPC — ITEM 44 +X EXEC
DUMP START/STOP — ITEM 43 EXEC
Item 40 (up), 41 (down) entries begin counting
Dump complete when ITEMs 40,41 blank

DOWNLIST GPC — ITEM 44 +X EXEC (lowest ID GNC GPC)

MF/OPS | GNC(OPS0) [ SM PL9
DUMP TIME 2.2 57 |MAX=9.7

3. IfBES:
[GNC 0 BFS MEMORY |
DUMP START/STOP — ITEM 24 EXEC
Item 21 (up), 22 (down) entries begin counting
Dump complete when ITEMs 21,22 blank (after 8 min)

4. [SM 62 PCMMU/PL COMM |
If reqd, load post-dump TFL:
LOAD PCMMU FORMAT (ORB OPS FS, COMM/INST)
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DPS SSR-3
GNC REASSIGNMENT

L1

A1U

C2,R11L

014,
015,
016

08

C2,R11L

C3

07/02/07

NOTE
No keyboard entries or sw throws 10 sec:
Before and after moding PASS GPCs to RUN
Before OPS transition or set expansion/contraction
requests until new OPS base page is displayed

1. If target GPC MODE — HALT:
VAppropriate AV BAY FAN — ON
\Target GPC PWR - ON
MODE — STBY (tb-RUN), RUN
2. \Target GPC OUTPUT — NORM

3. If SM GPC being deleted:

If reqd, perform PL/DPS RECONFIG, Secure (PL SYS or SODF: ASSY OPS), then:

Perform SM CHECKPOINT INITIATE (ORB OPS, DPS), then:
[SM(GNC) 1 DPS UTILITY |
UL CNTL

ENA — ITEM 36 EXEC (*)

NOTE
Ku-Band system may be reqd to be taken to Standby to prevent exceeding
radiation constraints

4. If AOS:
VMCC for comm config and radiation constraints

If no comm:
KU PWR - STBY
CNTL — PNL,CMD
Go to COMM LOST (ORB PKT, COMM) steps 7 and 8

5. VAl GPCs being added to current redundant set in OPS 0.
If new GPC is in simplex ops (SM or PL), select OPS 0 via OPS 000 PRO

6. IDP/CRT1(2,3,4) MAJ FUNC — GNC
[GNC 0 GPC MEMORY |
CONFIG - ITEM 1 +X EXEC
X=1ifG1,2if G2, 8if G8, 3if G3
Assign desired GPC(s), strings, PL 1/2 (if no SM GPC active), CRTs, and MMs
If SM GPC active, deassign PL 1/2

7. IfG3:
RGAs 1,2,3,4 — ON
VRJDA/RJDF (all) - ON
cb ADTA (four) —cl
MLS (three) — ON

8. Using display assigned to a current redundant set GNC GPC,
IDP/CRT MAJ FUNC - GNC
\VBFC CRT DISP — OFF

9. GNC, OPS X X X PRO (VDAP)
XXX =106 if G1, 201 if G2, 301 if G3, 801 if G8
V[ GNC (Major Mode Display) |

10. If PASS and BFS in G1(G3) and BFS not engaged, BFS /O RESET

11. VAppropriate DAP mode selected

12. [GNC 0 GPC MEMORY |
DOWNLIST GPC — ITEM 44 +X EXEC
X = GNC GPC

13. Go to PL/DPS RECONFIG, Recovery (PL SYS or SODF: ASSY OPS)
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DPS SSR-4
SM REASSIGNMENT

A1U

L1

06

06

Cc2
R11L

C2

07/02/07

NOTE
No keyboard entries or sw throws 10 sec:
Before and after moding PASS GPCs to RUN
Before OPS transition or set expansion/contraction
requests until new OPS base page is displayed

1. KUPWR-STBY
CNTL - PNL,CMD
If no comm, go to COMM LOST (ORB PKT, COMM) steps 7 and 8

2. Iftarget GPC MODE — HALT:
VAppropriate AV BAY FAN — ON
\Target GPC PWR — ON
MODE - STBY (tb-RUN), RUN

3. \Target GPC OUTPUT — NORM

&

If target GPC not in OPS 0:
[ GNC 0 GPC MEMORY |
CONFIG - ITEM 1 +X EXEC
X=2if G2, 8if G8, 3if G3
Reassign target GPC strings, CRTs, MMs
Do not reconfig target set
\PL 1/2 deassigned from G2/G3/G8
GNC, OPS X X X PRO
DOWNLIST GPC - ITEM 44 +X EXEC
X = nontargeted GNC GPC
GPC MODE (tgt) — STBY (tb-bp)
— RUN (tb-RUN)

5. If SM GPC currently active:

If reqd, perform PL/DPS RECONFIG, Secure (PL SYS or SODF: ASSY OPS), then:
If RMS active:

[ SM 94 PDRS CONTROL |

Note WR range, PL ID, PL INIT ID, EE ID, SPEC 95 Overrides
Perform SM CHECKPOINT INITIATE (ORB OPS, DPS), then:
SM GPC OUTPUT — NORM

MODE - STBY (tb-bp), RUN (tb-RUN)

6. [SM(GNC) 1 DPS UTILITY |
UL CNTL
ENA — ITEM 36 EXEC (*)
If checkpoint previously done, CKPT RETRV ENA — ITEM 12 EXEC (*)

7. Desired IDP/CRT MAJ FUNC — SM
If desired IDP not currently assigned to target GPC, GPC/CRT target GPC/desired IDP EXEC

8. [SM 0 GPC MEMORY |
CONFIG - ITEM 1 +4(5) EXEC
Assign desired GPC, PL 1/2, CRTs, LAUNCH 1, MMs

9. SM, OPS 201(401) PRO

V[ SM ANTENNA

10. If SM-reassign performed to troubleshoot SM GPC/LRU interface:
If original error recurs, problem at LRU:
. Reconfig to prior DPS config
VMCC for possible IFM
If error does not recur, problem at old SM GPC:
Perform DPS FRP-1, then:

11. Reload TFLs, LOAD PCMMU FORMAT (ORB OPS FS, COMM/INST)

12. If RMS PWR — PRI (MCIU powered):
[SM 94 PDRS CONTROL | (MA, C/W GPC DATA It on)
1/0 ON — ITEM 5 EXEC (*) (C/W GPC DATA It off)
Update as needed:
WR range, PL ID, PL INIT ID, EE ID, SPEC 95 Overrides
SAFING — CANCEL (tb-bp if arm deselected)
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13. If permanent SM GPC being established:
If BFS not engaged:
06 Target SM GPC OUTPUT — TERM

[SM(GNC) 1 DPS UTILITY |
UL CNTL

AUTO — ITEM 35 EXEC (*) .
If reqd, go to PL/DPS RECONFIG, Recovery (PL SYS or SODF: ASSY OPS)

14. Clear software fail votes On MCC GO:
[ GNC 0 GPC MEMORY |
I/0 ERR LOG RESET
ITEM 48 EXEC
[sM 0 GPC MEMORY |
/0 ERR LOG RESET
ITEM 48 EXEC
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FREEZE-DRY REASSIGNMENT

06

C2

06

06/19/06

[N

n

NOTE
No keyboard entries or sw throws 10 sec:
Before and after moding PASS GPCs to RUN
Before OPS transition or set expansion/contraction
requests until new OPS base page is displayed

. VTarget FD GPC PWR — ON, OUTPUT — NORM, and MODE — RUN

If target GPC not in OPS 0:
Reassign target GPC strings (if reqd):
[GNC 0 GPC MEMORY |

CONFIG — ITEM 1 +X EXEC (X = 1 if G1; 2 if G2; 8 if G8)

Reassign strings, CRTS, and MMs
GNC, OPS X X X PRO
(Tgt) GPC MODE — STBY (th-bp)
— RUN (tb-RUN)

If IDP not assigned to target GPC:
Desired IDP/CRT MAJ FUNC — PL
GPC/CRT target GPC/desired IDP EXEC

[PL 0 GPC MEMORY |
DOWNLIST GPC - ITEM 44 +X EXEC ( X = active GNC GPC)
STORE MC:
CONFIG — ITEM 45 +2(3) EXEC
GPC —ITEM 46 +X EXEC (X = target GPC)
STORE - ITEM 47 EXEC
Store complete when MC = 2(3)

If G3FD, config NBAT for FD GPC:
CONFIG - ITEM 1 +3 EXEC
Assign FD GPC, all strings, CRTs 1,2,3, and MMs

(FD GPC) GPC MODE — STBY (tb-bp), HALT

— STBY (tb-RUN)
— HALT (tb-bp)
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DPS SSR-6
CONTINGENCY/VARIABLE S/W INITIATED MEM DUMP

NOTE
Perform AOS

1. [SM 62 PCMMU/PL COMM |
If reqd, load TFL: LOAD PCMMU FORMAT (ORB OPS FS, COMM/INST)

2. If PASS:
a. Ondisplay assigned to GPC to be dumped:
[ SM(GNC) 0 GPC MEMORY |
If GNC GPC to be dumped, VDOWNLIST GPC — ITEM 44 +X EXEC

b. If OPS 0 GPC to be dumped:
OPS 0 ENA — ITEM 49 EXEC (*) (TFL 163)
If target OPS 0 GPC MODE — HALT:
VAppropriate AV Bay Fan — ON
VTarget GPC PWR — ON
Target GPC MODE — STBY (tb-RUN),RUN
Assign desired IDP/CRT to OPS 0 GPC: GPC/CRT XX EXEC

c. MEMORY DUMP (setup):
If partial dump required: YMCC for input values in setup
If complete dump required:
START ID —ITEM40+00000EXEC

WDS/FRAME - ITEM 42 +X X X EXEC

(128 If G1/G3, 112 if G2/G8, 48 if SM, 32 if OPS 0/PL9)

d. MEMORY DUMP (start):
[GNC(SM,PL) 0 GPC MEMORY |
DUMP START/STOP — ITEM 43 EXEC
Iltem 40 (up), 41 (down) entries begin counting
Dump complete when ITEMs 40,41 blank
Dump time (in min):

MF/OPS GNC | SM | OPS 0 (PL9)
DUMP TIME | 2.2 5.7 9.7

If GNC GPC or OPS 0 GPC was dumped:
VDOWNLIST GPC — ITEM 44 +X EXEC (lowest ID GNC GPC)
If OPS 0/PL9 GPC was dumped:
OPS 0 ENA — ITEM 49 EXEC (no *)

e. Perform step 4

3. IfBFS:
a. MEMORY DUMP (setup):
If partial dump required: YMCC for input values in setup
If complete dump required:
[ GNC 0 BFS MEMORY |
START ID —ITEM21+00000EXEC

WDS/FRAME - ITEM 23 +3 2 EXEC

b. MEMORY DUMP (start):
[ GNC 0 BFS MEMORY |
DUMP START/STOP — ITEM 24 EXEC
Iltem 21 (up), 22 (down) entries begin counting
Dump complete when ITEMs 21,22 blank (after 8 min)

4. [SM 62 PCMMU/PL COMM |
If reqd, load post-dump TFL: LOAD PCMMU FORMAT (ORB OPS FS, COMM/INST)
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DPS SSR-7
GPC IPL MENU OPTION (PASS/BFS)

NOTE
No keyboard entries or sw throws 10 sec:
Before and after moding PASS GPCs to RUN
Before OPS transition or set expansion/contraction
requests until new OPS base page is displayed

NOTE
JMCC for reapplication of GMEMs as reqd

1. [SM 1 DPS UTILITY |
IPL SOURCE SW MASK — ITEM 38 EXEC (no *)

c2 2. IDP/CRT 3(1,2) PWR — ON
C3 BFC CRT DISP — ON

SEL — 3+1(1+2, 2+3) (Expect big ‘X', POLL FAIL on MDU in DPS mode)
06 3. IPL SOURCE - MMU 1(2)

GPC MODE 1(2,3,4,5) — HALT (tb-bp)
OUTPUT 1(2,3,4,5) — NORM (tb-bp)

4. GPC PWR 1(2,3,4,5) — OFF,ON

If BFS engaged:
F7 FLT CNTLR PWR — ON
BFS ENGAGE pb - push

If off-diagonal CAM lts on, execute error log reset:
[GNC 0 GPC MEMORY |
ERR LOG RESET - ITEM 48 EXEC
Repeat for SM, PL, OPS 0 as applicable

5. IPL 1(2,3,4,5) pb — push (tb-IPL, then bp within 2 min)
6. When tb — bp or 2 min:

06 IDP LOAD 3(1,2) — LOAD
GPC MODE 1(2,3,4,5) — STBY (Solid State MMU: tb remains bp, no CAM diagonal or Master Alarm
expected)

7. If GPC IPL MENU does NOT appear in 2 min:
GPC MODE 1(2,3,4,5) — HALT
If first attempt:
IPL SOURCE — MMU 2(1)
Go to step 4 and proceed (one time only)

8. If appears:

ID of GPC is correct
Record MSGS STILL IN LIST
Record ERROR/MSG CODEs in space provided below, pressing MSG RESET

to cycle through list until MSGS STILL IN LIST =0
Nominal Codes

ERROR/MSG CODE V132 (GPCIPL XX.XX.XX.XX.XX LOADED)
ERROR/MSG CODE V137 (DCP XX.XX.XX.XX.XX LOADED)
ERROR/MSG CODE
ERROR/MSG CODE
ERROR/MSG CODE

grwONPE

NOTE
If ERROR/MSG CODEs 097 (no IDP poll response) and/or 112 (IDP BITE error)
are received in addition to the two nominal codes, ignore and continue. For any
other codes, STOP. YMCC

9. If PASS IPL desired:
a. Load desired copy of PASS software from MM ITEM 1(3,5) EXEC (*) (MODE tb-RUN
within 2 min) (Expect big ‘X," POLL FAIL on MDU in DPS mode)
06 b.  When tb — RUN or 2 min:
GPC MODE 1(2,3,4,5) - RUN
VOUTPUT 1(2,3,4,5) — NORM (tb-gray)
C2,R11 Desired IDP/CRT MAJ FUNC — PL
BFC CRT DISP — OFF
GPC/CRT IPL'd GPC/desired IDP EXEC

c. If[PL0O GPC MEMORY |does NOT appear in 2 min:
GPC MODE 1(2,3,4,5) — HALT
If first attempt:
C3 BFS CRT DISP — ON
06 IPL SOURCE — MMU 2(1)
Go to step 4 and proceed (one time only)
If second attempt:
GPC PWR 1(2,3,4,5) — OFF
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10.

C3

06

06

014,015

016

o8
014,015,016

014,015

o8

014,015,016
014

C3

d.

e.

«

i

IPL SOURCE — OFF

Go to step 11

If BFS IPL desired:
a.

If orbit config:
On MCC GO, select PCMMU format
\JOI PCMMU FORMAT — GPC
[X: SM 62 PCMMU/PL COMM |
PCMMU FMT SEL FXD - ITEM 1 EXEC (*)

Load desired copy of BFS software from MM:
ITEM 2(4) EXEC (*)

If ‘BSL XX.XX.X.XX.XX LOADED’ does not appear within 2 min:
GPC MODE 1(2,3,4,5) — HALT
If first attempt:
IPL SOURCE — MMU 2(1)
Go to step 4 and proceed (one time only)

If ‘BSL XX.X.XX.XX LOADED’ appears (within 2 min),
MSG RESET pb — push (repeat until ‘MSGS STILL IN LIST’ = 0)

Expect ‘KSC XX. XX.X.XX.XX LOADED SET MMU SEL SW TO OFF
If ‘KSC X.XX.X.XX.XX LOADED’ appears,
continue with procedure and notify MCC when convenient

IPL SOURCE - OFF
MSG RESET pb — push (repeat until ‘MSGS STILL IN LIST" = 0)

. VIDP/CRT MAJ FUNC — GNC

If (GNC 0 BFS MEMORY | does not appear within 2 min:
GPC MODE 1(2,3,4,5) — HALT
If first attempt:
IPL SOURCE — MMU 2(1)
Go to step 4 and proceed (one time only)
If second attempt:
GPC PWR 1(2,3,4,5) — OFF

If entry config:
BFS/GNC, OPS 301 PRO

If orbit config, verify BFS will track PASS strings:
When time permits, on MCC GO:
All RGAs - ON
cb ADTA (four) —cl
MLS (three) —ON
JPrimary RJD LOGIC,DRIVER (sixteen) — ON

All strings, CRTs, MMs, assigned to current GNC GPCs in MC3

PASS, GNC OPS 301 PRO
BFS, GNC, OPS 301 PRO
BFS, GNC, OPS 000 PRO
PASS, GNC, OPS 201 PRO
All RGAs — OFF
cb ADTA (four) —op
MLS (three) — OFF
[ GNC 22 S TRK/COAS CNTL |
S TRK -Y,-Z: STAR TRK —ITEM 3,4 EXEC (¥)
[ GNC 21 IMU ALIGN |; RESUME
Reconfig DAP and attitude per FLIGHT PLAN
If Group B(C) PWRDN:
VDAP: VERN
Primary RJID LOGIC,DRIVER (sixteen) — OFF
RJDA 1A L2/R2 MANF DRIVER — ON

Select program PCMMU FORMAT:
\JOI PCMMU FORMAT — GPC
[X: SM 62 PCMMU/PL COMM |
PCMMU FMT PGM — ITEM 2 EXEC
Power off IDP/CRTS as reqd

11. [SM 1 DPS UTILITY |

06/19/06

IPL SOURCE SELECT SW MASK — ITEM 38 EXEC (*)
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DPS SSR-8
GPC IPL-PASS

NOTE
No keyboard entries or sw throws 10 sec:
Before and after moding PASS GPCs to RUN
Before OPS transition or set expansion/contraction
requests until new OPS base page is displayed

NOTE
JMCC for reapplication of GMEMs as reqd

1. [SM1DPSUTILITY |
IPL SOURCE SW MASK — ITEM 38 EXEC (no *)

C3 2. BFC CRT DISP — OFF (BFS will default to IDPs 1,2 if engaged)

06 3. IPL SOURCE - MMU 1(2)
GPC OUTPUT 1(2,3,4,5) — NORM (tb-bp)
MODE 1(2,3,4,5) — HALT (tb-bp)

4. GPC PWR 1(2,3,4,5) — OFF,ON
If BFS engaged:
F7 FLT CNTLR PWR — ON
BFS ENGAGE pb - push

If off-diagonal CAM lts on, execute error log reset:
[ GNC 0 GPC MEMORY |
ERR LOG RESET - ITEM 48 EXEC
Repeat for SM, PL, OPS 0 as applicable

5. IPL 1(2,3,4,5) pb — push (tb-IPL, then bp within 2 min)

6. When tb —bp or 2 min:
GPC MODE 1(2,3,4,5) — STBY (Solid State MMU: tb RUN within 2 min, no CAM or Master Alarm
expected)

7. When tb — RUN or 2 min, determine if IPL'd GPC can command IDP:

If BFS not engaged:

06 a. GPC MODE1(2,3,4,5) — RUN (tb remains RUN)
VOUTPUT 1(2,3,4,5) — NORM (tb-gray)
C2,R11 b. Desired IDP/CRT MAJ FUNC — PL

c. GPC/CRT IPL'd GPC/desired IDP EXEC

d. V[PL 0 GPC MEMORY ] driven by IPL'd GPC

If BFS engaged:
C3 a. BFC CRT DISP - ON
SEL - 3+1

b. If BFS commanding IDP2,
BFS — GPC/CRT 02 EXEC

Cc2 c. IDP/CRT2 MAJ FUNC — PL

06 d. GPC MODE 1(2,3,4,5) — RUN (tb remains RUN)
OUTPUT 1(2,3,4,5) — NORM (tb-bp)

e. If another PASS GPC active, using IDP2
GPCICRT IPL’d GPC/2 EXEC
V[2: PL 0 GPC MEMORY ] driven by IPL'd GPC

8. If GPC CANNOT command IDP:
06 GPC MODE 1(2,3,4,5) — HALT
If first IPL attempt:
IPL SOURCE — MMU 2(1)
C3 BFS CRT DISP - OFF
Go to step 4 and proceed (one time only)
If second IPL attempt:
GPC PWR 1(2,3,4,5) — OFF

06 9. IPL SOURCE - OFF

10. [SM 1 DPS UTILITY |
IPL SOURCE SW MASK — ITEM 38 EXEC (¥)
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DEU IPL-PASS/BFS

NOTE
Procedure assumes active PASS kybd available, functional PASS GPC in
SM OPS 2/4 POST IPL OPS 0, PL9, or functional BFS GPC. If loading from
BFS, note that PASS critical formats are not used by BFS. DEU has full
capability and CRT can be assigned to PASS via PASS GPC/CRT kybd entry
if desired and used to support all displays except the following:

FAULT GNC SYS SUMM 1 OVERRIDE
HORIZ SIT ENTRY TRAJ 1(2,3,4,5) RCS

VERT SIT 1(2) GPC MEMORY

XXXXX MNVR YYYYY S TRK/COAS CNTL

XXXXXX TRAJ IMU ALIGN

The SM common buffer is utilized during SM 2/4 DEU IPL. Other operations
which contend for the buffer are TFL loads, SM checkpoint/restore,

orbiter mass memory read/write SPEC operations, and crew text uplinks
(TUMMS)

C2/R11L 1. VCRT1(2,3,4) PWR - ON

CRT1(2,3,4) MAJ FUNC — SM (use PL if loading from PL9, Post IPL OPS 0, or BFS GPC)

C3 2. YDEU not assigned to BFS via BFC CRT DISP/SEL switches
On active PASS kybd,

C2/R11L GPC/CRT 0/1(2,3,4) EXEC

06 DEU 1(2,3,4) LOAD — LOAD (repeat if reqd)

\DEU LOAD msg appears on CRT

c2iR11L | CRT1(2,3,4) PWR — OFF, then ON
06 | DEU 1(2,3,4) LOAD — LOAD (repeat if reqd) |
3. When DEU LOAD msg appears on CRT, on active PASS/BFS kybd:
C2/R11L GPC/CRT SM OPS 2/4 (PL9, POST IPL OPS 0, BFS) GPC/1(2,3,4) EXEC

If ‘CM BUF BSY CRT X' msg annunciated, wait for contending operation to complete,
then retry DEU IPL:
Go back to step 2 and proceed

4. \'IPL COMPLETE’ msg followed by active display on CRT (ANTENNA for SM OPS 2/4,
GPC MEMORY for POST IPL OPS 0, MASS MEMORY R/W for PL9, or blank display
with active time fields for BFS)

[ IF NO RESPONSE OR ‘IPL INCOMPLETE’ MSG APPEARS ON CRT.:
C2/R11L I CRT1(2,3,4) PWR — OFF, then ON
06 | DEU 1(2,3,4) LOAD - LOAD (repeat if reqd) |

5. When active display appears,
C2/R11L CRT1(2,3,4) MAJ FUNC — GNC (SM,PL) (as desired)
If loading from BFS, CRT can be assigned to PASS via PASS GPC/CRT kybd
entry if desired. However, displays noted above will not be supported

06/19/06 5-112
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BFS FSM INDEX ....ocuviuiiitieeeteeeeteeetee st et ee et eaese s te e ste e ste s stessstensesassetetessaneennsennns 6-3
6.1 AV BAY/CABIN AIR
6.1a ‘S66 CABIN FAN’ —CABIN FAN AP ..o, 6-4
6.1b  ‘S66 AV BAY 1(2,3) TEMP’ — AV BAY TEMP .....cocoviieeeeeeeeeeeeeeeeneen, 6-5
6.1c  ‘S66 AV BAY 1(2,3) FAN' — AV BAY FAN AP ....cocooievieeeieeeeeeeeneen, 6-6
6.1d ‘S66 IMU FN SPD A(B,C)’
‘S66 IMU FAN DP’ —CABIN IMU......cooviiveiieeeeeeeeeeer e, 6-8
6.2 CABIN ATM
PRESSURE CONTROL SYSTEM SCHEMATIC .....ovovetieeeeeieeeeeeeeeeeee e 6-12
6.2a (see Note A) —O2(N2) FLOW T, 6-13
6.2b  (see Note A) —CABINPRES T4 oo, 6-15
6.2c  'S66 CABIN PPO2 A(B)  —PPO2 M .ot 6-21
6.2d ‘S66 CABN2REGP 1(2) —N2REGP T4 .ooviioiiieceeeceeeeeeeeeeeee, 6-24
6.2 ‘S66 CABO2REGP 1(2)) —O2REGP T ..o, 6-25
6.2f RESERVED ...t not used
6.2g ‘S66 CABN2QTY 1(2) —N2QTY Ve, 6-26
6.2 RESERVED..... .o not used
6.2 ‘S66 CABH20N2P 1(2) —H20 TKN2P { ooioiiieceeeeeeeeeeeeeeeeee, 6-27
6.2 ‘S66 HUMID SEP A(B)) —HUMID SEP V...ciivieiicieeeeeeeeeeeeeeeee, 6-29
6.3 RESERVED
6.4 FREON/H20 LOOP
EVAPORATORS SCHEMATIC ..ottt en e e 6-30
FREON FLOW SCHEMATIC ....oooviiiteeeteeeeee et en st n e en e 6-31
H20 LOOPS SCHEMATIC .......ouviieeecveeeeeeteeeeees e e ettt en st en s saens e 6-32
6.4a (see Note A) —EVAP OUT T Mot 6-33
6.4b  (see Note A) — FREON FLOW LOW ......coveveviveriieeenanes 6-38
B.AC RESERVED..... oo not used
6.4d ‘S88 FRN PL HX 1(2) — FRN FLOW PROP VLV,
PLHX FLOW { v 6-42
6.4e  ‘S88 FRN AFT CP 1(2)’ — AFT COLDPLATE FLOW Y......ocvvveeee 6-44
6.4f  ‘S88 FREON QTY 1(2) —ACCUM QTY Vv 6-45
6.4g ‘S88 EVAP HI LD TEMP’ — EVAP TEMP HI LOAD INBD
(OUTBD) DUCT(NOZ) T4 .o 6-47
6.4h  ‘S88 EVAP TOP TEMP’ — EVAP TOPPING DUCT T FWD
(AFT), L(R) TN e 6-48
6.4i  ‘S88 EVAP TOP TEMP’ — EVAP TOPPING L(R)NOZ T................ 6-49
6.4f ‘S88EVAPFDLNTA(B)  —EVAPFDLN TEMP FWD(MID,
AFT,TOP,HI LOAD,ACCUM) T ........... 6-50
B.4K  RESERVED..... oo not used
6.4l  ‘S88 H20 PUMP P 1(2)
'SM2 H20 PUMP P 1(2) —H20PUMP P 1(2) T .viioviieceeceeee, 6-51
6.4m ‘'S88 H20 PUMP P 1(2)’ - AP 1(2) TN o, 6-55
6.4n  ‘S88 H20 LOOP 1(2) QTY’ —H20ACCUM QTY 1(2) TN .eovivircierene. 6-58
6.40 ‘S88 H20 LOOP 1(2) FLOW' — ICH FLOW 1(2) Y ovoveevecrceree, 6-60
6.4p ‘S88 H20 LOOP 1(2) TEMP’ —H20 ICH OUT T 1(2) 4,
CAB HXINT1(2) ¢,
PUMP OUT T 1(2) TN 6-62
NOTE A

The identified MAL represents a support procedure that is entered from other
procedures or on MCC call

6-1
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ECLS

o

The following Fault Msgs have no corresponding MAL procedures in this book:

‘'S66 CAB HX OUT TEMP’

‘S66 VAC VNT N2 TEMP’

‘S78 CABIN O2 CONC’ ‘S66 CAB AIRLK PRESS’
‘SM1 SMOKE CAB L FD’ ‘177 EXT AL PRESS’
‘SM1 SMOKE CAB R FD’ ‘177 A/IL VEST DP’

‘SM1 SMOKE CAB HX’ ‘177 AL H20 LCG P1(2)
‘SM1 SMOKE BAY 1(2,3) A(B)’ ‘177 AL H20O XFER P’

6-2

6.5 SPLY H20
SUPPLY H20 SCHEMATIC «. ettt 6-66
SUPPLY H20 STORAGE SCHEMATIC ...t 6-68
8.5  RESERVED . ..ottt ettt not used
B.5D RESERVED . ..o ittt not used
6.5¢c ‘S66 SPLY H20 TEMP’

‘S66 WASTE H20 PRES’
‘S66 WASTE H20 TEMP’ — WASTE H20 PRESS T,
SUPPLY(WASTE) H20 DMP
LN T N, SUPPLY(WASTE)
NOZTAB) T oo 6-69
6.5d ‘S66 SPLY H20 PRES’ —H20 SPLY PRESS {71 oooiieieeeeeeeeeee, 6-71

6.6 RESERVED

6.7 EXT A/L
6.7  EXT AL H20 LN T T oottt 6-72
6.7b STRUC T T oottt ettt ettt 6-73

6.8 CcCOo2
6.8a ‘S66 CO2 RL SYS MALF — CO2 CNTLR 1(2) Y+uveieiiieeieeeeeeeeeeeeeeee, 6-74
6.8b ‘S66 CO2 RL SYS PCO2’

‘S66 CAB PPCO2 — PPCO2 T .o, 6-77

ECLS SSR
ECLS SSR-1  RESERVED ..ottt e e e e e e e e e not used

SSR-2 FES CORE FLUSH PROCEDURE ......coeeiteee et 6-78
SSR-3 RECONFIG TO ALT PCS SYS (AUTO OPS).....ccviveeveerene, 6-80
SSR-4 H20 LOOP ... 6-83
SSR-5  FES RESTART oottt ettt ettt ee e 6-85
SSR-6  CABIN EQUIP PWRDN .....cooiiiuieeeeiee et e 6-86
SSR-7 FLASH EVAPORATOR CHECKOUT ...otoitiee oo 6-87
SSR-8  SMALL CABIN-LEAK ISOL ... ueiieeee oo eeee e aee e 6-89
SSR-9  RAD ISOL RECOVERY ...oeeieeeee oot 6-91
SSR-10 H20 PUMP OPS VIA GPC ..ot 6-92
SSR-11 FES FEEDLINE PURGE ......coeioeeeee oo 6-93
SSR-12 AV BAY FIRE RECOVERY/RECONFIG......coceoveieeeeeeeeeeeeeeneen 6-95
SSR-13 ON-ORBIT RAD CNTLR SWITCH ..veeieeee oo 6-99
SSR-14 ECLS COMPUTATION INHIBIT «.eeeieee oot aee e 6-100
SSR-15 RESERVED ..ottt e e e aan s not used
SSR-16 FREE WATER LEAKING FROM HUM SEP ......cooviiieeeeeeeeee 6-101
SSR-17 WATER TANK REPRESS/DEPRESS ......vieeieee oot 6-102
SSR-18 SMALL SUPPLY H20 LEAK ISOL ...veeieeee oo 6-103
SSR-19 WASTE H20 LEAK ISOL...vveieteeee e, 6-104a
SSR-20 SMALL SUPPLY H20 LEAK ISOL — WATER TRANSFER
CONFIGURATION ...ttt eeee e 6-106
ECLS FRP
ECLS FRP-1 MANUAL CABIN ATMOSPHERE MANAGEMENT .....ccccvouv..... 6-108
FRP-2 POST-FIRE CABIN CLEANUP CONTINUATION......cceeevereen. 6-109
FRP-3  FIRE/HAZ SPILL O2 CONTROL ...etieioeeee oo 6-111
FRP-4  O2 LEAK CONTROL ..ot 6-114
FRP-5 CABIN AMMONIA CONTAMINATION CLEANUP
(ISS AMMONIA LEAK) ......cvieieeeieeeeeeee e, 6-117
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BES FSM INDEX

6.1 AV BAY/CABIN AIR
6.1a ‘SM1 CABIN FAN' —CABINFAN AP ......ccooveveiiieeeeeeereeeeinn
6.1b  ‘SM2 AV BAY TEMP’ — AV BAY TEMP ......cccoovivieieereeeeereeeeeen
6.1c  ‘SM2 AV BAY FAN' —AV BAY FAN AP .....cooooviieireeeeeeeeinn,
6.1d  ‘SM1 CABIN IMU" = CABIN IMU ....cocoovevirirereeeeeeeeeeeeeee e

6.2 CABIN ATM
6.2c  ‘SM1 CABIN PPO2 —PPO2 T ..o

6.4 FREON/H20 LOOP
6.4f  ‘SMOTHRMFRN  —ACCUM QTY Y oo
6.4g ‘SMO THRM EVAP’ —EVAP TEMP HI LOAD INBD

(OUTBD) DUCT(NOZ) T4 ..o
6.4h — EVAP TOPPING DUCT T

FWD(AFT), L(R) ™o
6.4i — EVAP TOPPING L(R) NOZ T4 ...
6.4j — EVAP FDLN TEMP FWD(MID,AFT,

The following Fault Msgs have no corresponding MAL procedures in this book:

TOP,HI LOAD,ACCUM) N ..o

SM1 CABIN HX T
SM2 TEMP

6-3
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AV BAY/
CABIN AIR

o
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ECLS

6.1a CABIN FAN AP

Nominal Config:

(L4:K)

cb AC1 ®B CAB AIR
S/IC —cl

cb AC2 CAB FAN B
(three) —cl

cb AC3 CAB FAN A
(three) —cl

(L4:L)

cb ACLOACABT
CNTLR 1 —cl

cb AC2PACABT
CNTLR 2 —cl

(L1)

CAB FAN A(B) —
ON

CAB TEMP
CNTLR - 1(2)

CAB TEMP - as
reqd

AV BAY/ 1 | Tumn off cabin
CABIN AIR Fan
(F7) SM SYS SUMM 1
saoeeh] || e
ENVIRONMENT
(F7)
(L1)
S66 CABIN e CAB FAN A(B) —
FAN OFF
(CRT) CAB FAN
BFS AP =0.0(L)?
SM1 CABIN YES
FAN \4
2 ITurn on
If: alternate Cabin Fan
CABIN FAN AP
<4.20r>6.8 (LgAB FAN B(A
(< 2.8 0r>4.88 f "o A -
10.2 ops)

(CRT) CABIN FAN
AP indicates:

\J

the only operational
fan available

to find duct leakage

avionics while MCC

3 | CABIN FAN

O
4 | Turn on

0.0 (L)

NORMAL

" AP INST FAILURE

©.©)

“torH

6 | VFor debris

y

| 5 [caB FAN

A(B) FAILURE,
CHECK VLV FOR
CAB FAN A(B)
FAILED CLOSED
OR CHECK VLV
FOR CAB FAN
B(A) FAILED

«\Debris trap for
blockage

e Perform FILTER
CLEANING -
MIDDECK
FLOOR (IFM) to
clean CAB FAN
Filter

@@

original Cabin Fan

(L1)

o CAB FAN A(B) —
ON

«CAB FAN
B(A) — OFF

* Monitor flow by
feel

1 ®

7 |AIR DUCT

8 | Safe avionics

LEAKAGE OR
SNSR SHIFTED
LOW

(CRT) CABIN FAN |YES

9 | CLOGGED

AP normal ?

NO

\

10 | VAvionics
filters

e Perform FLIGHT
DECK PORT,
STBD AND
MIDDECK
FILTER
CLEANING (IFM)

DEBRIS TRAPS
CAUSED AIR

FLOW BLOCKAGE

e Go to CABIN
EQUIP PWRDN,
ECLS SSR-6

(CRT) CABIN FAN |YES

11 | CLOGGED

AP normal ?

NO@@

13 | AIR DUCT
BLOCKAGE OR
SNSR SHIFTED
HIGH DUE TO

. 12 |Turn on

LRU FILTER(S)
CAUSED AIR
FLOW BLOCKAGE

SLOPE CHANGE

original Cabin Fan

(L1)

o CABFAN A(B) —
ON

o CAB FAN B(A) —
OFF

Turn on both
Cabin Fans for sleep

@ YMCC to

determine exact
failure

@ If check viv

is failed open, fan
currently selected is

May be possible

or blockage by
checking airflow at all
inlets and outlets

@ This step
prevents overtemping

is evaluating failure

08/17/06
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YES
— 6.4p

NS, 6.1(:

ECLS 6.1b AV BAY TEMP
AV BAY/ 1]
CAENEIR SM SYS SUMM 2
(F7) SM 66
ENVIRONMENT
BACKUP C/W
ALARM Temps high and
increasing in more
(F7) than one bay ?
S66 AV BAY ! NO
1(2,3) TEMP
2 I(CRT) AV BAY
BES 1(2,3) FAN AP
?
SM2 AV BAY normaj ?
TEMP YES
A
If: 3 | VAir cooling
AV BAY 1(2,3) (L1)
TEMP > 130 degF « AVBAY 1(2,3)
FANS AB
(two) — ON

Nominal Config:

(L4:G)

cb AC1 ®A,®B,®C
AV BAY 1 FAN A
(three) —cl

ch AC2 ©A,®B,®C
AV BAY 1 FAN B
(three) —cl

cb AC3 ®A,®B,®C
AV BAY 3 FAN A
(three) —cl

(L4:H)

ch AC1 ©A,®B,®C
AV BAY 3 FAN B
(three) —cl

cb AC2 ®A,®B,®C
AV BAY 2 FAN A
(three) —cl

ch AC3 ©A,®B,®C
AV BAY 2 FAN B
(three) —cl

(L4:L)

cb AC1 ®B AV BAY
2S/C—cl

ch AC2 ®B AV BAY
3S/C—cl

cb AC3 ®B AV BAY
1S/C—cl

(L1)

AV BAY
1 FAN B(A) — ON
2 FAN A(B) — ON
3 FAN B(A) — ON

H20 LOOP
Nominal Config:
Refer to 6.4l

(CRT) AV BAY

YES

©)

4 | DEGRADED

1(2,3) TEMP decr ?

NO

5 [ VH20 cooling

(L1)

e Switch H20
Loops

e Wait 5 min

AIR COOLING OR
TEMP XDCR
FAILURE

Y

6 | Safe avionics

(CRT) AV BAY

YES

7 | DEGRADED

1(2,3) TEMP decr ?

~ | H20 LooP

If MCC not available
and AV BAY TEMP
>130 or on MCC
GO:

o Perform DPS

NO RECONFIG FOR
y Y LOSS OF AV
| 8 | TEMP XDCR 9 |Reconfig (BAY COOLING
ASCENT,
FAILURE « Goto ECLS ORBIT), GPC
SSR-4[4], FRP-7 (DPS)
RECONFIG TO
v ALT H20 LOOP
10 | Reconfig 11 | Reconfig
(L1) (L1)
e Reconfig AV BAY On MCC GO:

1(2,3) FANS to
original config

e Reconfig H20
Loops to original

config

* Reconfig AV BAY
1(2,3) FANS to

original config

Temps can be
read from meter on
pnl O1

@ YMCC to

determine exact
failure

08/17/06
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S/C cb is open,
\VMCC before
attempting to reset cb

monitor AV BAY
TEMP. If > 130 degF,
there is AV BAY
cooling problem. If

(5.9 if 10.2 ops)

AV BAY TEMP ~H20
LP PUMP OUT T,
this is indication of
fan failure or duct
leakage between fan

!

y
5 I vFor inst

and HX

determine exact
failure

ECLS 6.1c AV BAY FAN AP
N
AEENFIeT SM SYS SUMM 2
SM 66
<66 AV BAY ENVIRONMENT
1(2,3) FAN ™ | (CRT)
AV BAY 1(2,3) FAN
BES AP indicates:
SM2 AV BAY 2 |cLass 3
TEMP B Normal "TALARM siW
FAULT OR
AV BAY 1(2,3) FAN L( i ) - VES
AP <250r>4.3 4 or ‘H: i
(3.3if 10.2 ops) or NO
If Upgraded AV BAY Y @
FAN: 4 |Av BAY 1(2,3)
AP<450r>78 6'1b SIC FAILURE

fggd open, fan

currently selected for
that AV BAY is the
only operational fan

@ If AV BAY 1(2,3)

@ With loss of AP,

@ YMCC to

If check valve

failure :

Nominal Config: available
(L4:G) (L1)
cb AC1 AV BAY 1 o Aff AV BAY

FAN A (three) —cl FAN — OFF
cb AC2 AV BAY 1

RT) AV BAY FAN

FAN B (three) —cl (A(l:j - 2) oL ? NO
cb AC3 AV BAY 3 ; -

FAN A (three) —cl YES
(L4:H) y
cb AC1 AV BAY 3 6 I Switch to

FAN B (three) —cl alternate fan in aff
cb AC2 AV BAY 2 BAY

FAN A (three) —cl
cb AC3 AV BAY 2 (L1)

FAN B (three) — cl e Alt AV BAY @
(L4:L) FAN — ON \i v
Cg ACL ®BAVEAY (CRT) AVBAY FAN [VES | 7 | av BAY FAN 8 | Turn on both

- AP=00°L""7 i

ch AC2 OB AV BAY — 'l:(:f&éz INST fans in aff AV BAY

3s/iC-cl (LY
cb AC3 ®B AV BAY o AV BAY 1(2,3)

1S/IC—cl v @@ FANS A,B
/(AL\})BAY 1 FAN 9 I (CRT) AV BAY |YES] 10 | AV BAY FAN (two) — ON

B(A) — ON FAN AP normal ? FAILURE OR ALT
AY B 2 EAN o CHECK VALVE
AV BAY 3 FAN FAILED OPEN

B(A) - ON
05/23/06 6-6 MAL/ALL/GEN I



ECLS

6.1c (Cont)

11 | (CRT) AV BAY
1(2,3) TEMP
normal

If 14.7 CABIN
PRESS:
AV BAY 1-~10
> AV BAY 2
AV BAY 3 ~20
<AV BAY 1

If 10.2 CABIN
PRESS:

AV BAY 1-~15
> AV BAY 2
AV BAY 3 ~25

<AV BAY 1?

NO

Y

12 | For aff BAY

(CRT)
AV BAY FAN AP

Jdor

®

13 | AIR DUCT

xTy or ‘H’

Y @

14 | \For debris

«\Debris trap for
blockage

o Perform LOWER
EQUIP BAY
FILTER
CLEANING (IFM)

" [ LEAKAGE

@ JMCC about
checking AV BAY
duct integrity after
completing next step

@ YMCC about
performing pwrdn of
affected bay before
performing AV BAY
filter cleaning

(CRT) AV BAY YES | 15 | CLOGGED

1(2,3) FAN AP "| DEBRIS TRAP

within limits ? CAUSED AIR

NO BLOCKAGE
A 4

16 | AIR DUCT 17 | Safe avionics

BLOCKAGE « Goto DPS
RECONFIG FOR
LOSS OF AV
BAY COOLING
(ASCENT/
ORBIT), GPC
FRP-7 (DPS)
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ECLS 6.1d CABIN IMU
@ If SM 2 not
available, use BFS
SYS SUMM 1 to
SM 1|SM2 NO .
ALERT - avai|lable . monitor IMU FAN AP
YES @ Monitor Speed
S66 IMU EN v Snsr Y’ for fan failure
SPD A(B,C) N 2 I if IMU AP is lost
IMU FAN SM 66
Underspeed ENVIRONMENT
S66 IMU IMU FAN B(C,A) YES
FANDP  [T1 [=L»
NO
BFS y
SM1 CABIN 3 I (CRT)Dotwo |YES| 4 | (L1) At least NO 5 | IMU
IMU I~ [or more IMU FANS one IMU Fan sw in " FAN B(C,A)
have ‘I’ ? ON position ? INADVERTENTLY
IMU FAN AP < 3.7 NO YES TURNED OFF
(3.0if 10.2 ops) or
>4.95 (3.8if 10.2
ops) A y
6 I (CRT) Does YES | 7 | IMU FAN C 8 [Turnon
_ ‘ one IMU Fan "] (A,B) SPEED original fan
Nominal Config: display 4’ and no SNSR DISCRETE 1
(014:B) ) FAILED TO NORM D
cb MNA Ol H20 INDICATION * MUFAN
BYP LOOP 1 NO B(C,A) — ON
SNSR —cl
(L4:1) i
cb AC1 IMU FAN A
(three) —cl 9 | (CRT) IMU YES ] 10| CLASS 3
cb AC2 IMU FAN B FAN AP normal ? "] ALARM S/W
(three) —cl NO FAULT OR
cb AC3 IMU FAN C TRANSIENT
(three) —cl
(L4:J)
cb AC3 ©B SIG \\\"\\\
CONDR IMU
FAN — ¢l 1 WARNING H
(L1) b=y 11 | (CRT) IMU NO | 12 | imu FaN
IMU FAN B(C,A) — If IMU Fans off, do FAN AP normal ? "1 B(C.A)
ON not operate IMUs ELECTRICAL
for more tha_m 30 YES FAILURE
min; otherwise,
IMUs may be
damaged y Y
13| IMU FAN 14 | Switch fans
1 B(C,A) AC2(3,1) )
i @ ®A OR FAN ON e IMU FAN
DISCRETE IS
15 | Turn off IMU LOST C(AB) -~ ON
= ¢ IMU FAN
an B(C,A) — OFF
(L)
e IMU FAN
B(C,A) — OFF @
(CRT) IMU FAN NO‘ 16 | IMU FAN AP |17 |Turn on
AP=00°L""? “| INST FAILURE original fan
YES (L)
e IMU FAN
|_1_8—| B(C,A) — ON
08/17/06 6-8 MAL/ALL/GEN I




ECLS

'

6.1d

(Cont)

@ Monitor Speed
Snsr ‘J for fan failure
if IMU AP is lost

18 | Turn on @ If cb MNA Ol
alternate fan H20 BYP LOOP 1
SNSR - op, YMCC
(L1) before attempting to
e IMU FAN reset cb
C(A,B) — ON
@ Fan currently
(CRT) selected is the only
IMU FAN AP operational fan
indicates: @@ available
0.0’ |10 | IMU FAN AP | 20 | Turn on @ MCC for
INST FAILURE original fan proper IMU config
v —>{ 27 | O) (L) and ops
e IMU FAN
Normal i | IMU FAN B(C,A) — ON
C(A,B) CHECK e IMU FAN
T or ‘H VLV FAILED OPEN C(A,B) — OFF
\i
22 [ Inlet screen
for blockage
o Perform
MIDDECK
(OVERHEAD)
FILTER CLEAN-
ING (IFM) for
IMU filter only
(CRT) IMU FAN AP |YES | 23 | CLOGGED | 24 |Turn on
normal ? | DEBRIS TRAPS " |original fan
NO CAUSED AIR 7
BLOCKAGE ( ||3/|u AN
B(C,A) — ON
Y @ « IMU FAN
25 | AIR DUCT _| 26 | Restore C(A,B) — OFF
BLOCKAGE cooling
e Goto
CONTINGENCY
COOLING -
IMU (IEM)
10/11/06 6-9
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ECLS 6.1d (Cont)
Monitor Speed
Scn?r «J’ for fan failure
l l if IMU AP is lost
27 | Switch to third 28 | (CRT) IMU YES| 29 | IMU FAN @ Fan currently
fan FAN AP\ or 'L’ ? "I FAILURE selected is the only
operational fan
(L1) NO available
¢ IMU FAN y
A(B,C) — ON 30 | Switch to @ YMCC for
e IMU FAN alternate fan proper IMU config
C(A,B) — OFF @ ) and ops
(CRT) IMU FAN AP [YES } 31 | IMU FAN e IMU EAN @ If (pnl L4) cb
normal ? A(B,C) CHECK C(A,B) - ON AC3 OB SIG
NO VLV FAILED OPEN o IMU EAN CONDR IMU FAN —
B(C,A) — OFF op, VMCC before
attempting to reset
Y @ Second 'S66
[s2]@nyisimu [no | 33]imu Fan CABIN IMU’ msg wil
FAN with ‘L' inthe [ [ C(A,B) ON be ge”egate"-s Th'Z'S
® ON position 2 DISCRETE IS Snar SIC faiute wil
y FAILED ON
YES affect each IMU Fan
34 | VDucts for
leaks \
35 | Switch to
* Inspect IMU lternate fan
ducting for a
possible leak (L1)
e Unstow Patch Kit e IMU FAN
e Repair duct with C(A,B) - ON
Aluminum Tape @ e IMU FAN
(CRT) IMU FAN AP |NO | 36 | IMU FAN AP B(C.A) - OFF O)
normal ? "IINST FAILURE CRT)IMUFAN  ["EST 37| imuU FAN
YES C(AB) *{'? SPEED SNSR S/C
NO FAILURE
\ \ 4 Y @
38| AIR DUCT _ 39 |Turn on 40 | IMU FAN ﬂ Turn on
LEAKAGE ~ |original fan B(C,A) SPEED original fan
IC'ZVIAJJEE'I\DI IA_(F?W (L) SNSR FAILURE (L)
e IMU FAN ¢ IMU FAN
B(C,A) — ON B(C,A) — ON
e IMU FAN ¢ IMU FAN
A(B,C) — OFF C(A,B) — OFF
05/23/06 6-10
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10/60/20

Zl-9

| NIO/TIV/IVIN

o
)

CABIN ATM

PRESSURE CONTROL SYSTEM

ORBIT

FREON : 02 REG RLF CL
02 578 1 Loor 1 : (MOLOW) K Dq !
SPLY ' 02 REG IN (MO10W) 7 LB/HR
g 2 LB/HR 803-883 PS| ' SYS ! PEOGZ 1 zbsof
L]
= 1 100 PSI P
' (MO1OW) 14,7 PSI
i OP cL) 14,7 CAB CAB
: REG IN REG 1
! (Mo1owW) (MOLOW) SYS 1
H20 TK N2 H20 TK N2
PAYLOAD BAYE CABIN REG IN 1 \SOL SYS 1
5 : % , TO H20
TK N2
oP Ri E OP(CL) HZO REG 1
g {:l II} 200 PS| : g
[ F ()
: AUTOCL) 8 PSI
: REG 1
2000-3000 PSI i 20 LB/HR
I taa OP CL @ 800 PS|
102 XOVR iéi
psvs 1 ¥ > CL 1o emm
i (c5) MOB3M
DIRECT 1
CL : 2 I Q’T’Q CL (MOLOW)
' il PL N2
MMU N2 @ ® PT 518 X A SYs 1 _—
SPLY 1SOL VLV X > ! % | ce (MO10W)
(L2) EMER 02 |} o caBin_ ] (cn Q16 CL
02 REG ' cver | ATREOCK LEH 02 100 PSI L
EMER H B SPLY 1 REGS
— L]
4&_, T0 VAC )_‘% ' OP 5§93 (MOLOW) 10 LB/HR
VENT L INE 1 PL N2
(R13) LF V(L P MO32M sYs 2
CL RLF}{{H V02 XDVR\‘\é{
2000-3000 PSI 1SS 2 LéHC7O)2
H SPLY 2
1
H [ MO10W)
H 14,7 CAB
apP OP H REG IN
' sYs 2
‘_‘ 2 1% 3 woesi | o CLAUTO)
' P P
. (L2) (L2) NZ '
. N2 SYS 2 N2 SYS 2 REG 2 ' CL(OP) = CL(OP) cﬁfggzs‘z
SPLY REG IN H
L]
i (MO10W) H20 REG 2 (MO10W)
H H20 TK N2 H20 TK
1 REG IN 2 N2 IS0l
H SYs 2
12 LB/HR : CLIOP)
- BO3-883 PSI ' 100 PS| P 1
.
> T il
i (MD1OW) 02 REG 2 CL 8 PSI
q ! 02 REG IN = REG 2
SPLY sYs 2 ;E
12 LB/HR 02 REG RLF (Motow» 7 LB/HR
PL 02
Loop 2 svs 2
(MO1OW) (MO1OW) (L2) NORM - CNTLR 1(2) NORM = 3.2 *.25 PSIA
pro2 oNTLR svs 1 - NORM rro2 cNTLR svs 2 - NORM rro2 ssr vy - NORM CONTROLS PCS 1(2) EMER = 2.2 +.25 PSIA
REVERSE - CNTLR 1(2) (NOT USED)

NATF 0B/11/06

CONTROLS PCS 2( 1)

48027005117, SCHs 1



ECLS

6.2a O02(N2) FLow T

®

@

From ORB PKT,

02(N2) FLOW
HIGH/CAB
P LOW/dP/dT

02(N2) FLOW
> 4.9 Ib/hr

Nominal Config:
(ORBIT)
(015:D)
cb MNB
PPO2 C CAB
dP/dT —cl
(014:D,015:D)
cb MNA,MNB
N2 SPLY 1,2 —cl
02/N2 CNTLR
1,2-cl
02 XOVR 1,2 —cl
N2 REG INLET
1,2-cl
CAB VENT —
op (014 only)
CAB VENT ISOL -
op (014 only)
CAB RELIEF A —
cl (015 only)
(016:D)
cb MNC
H20 ALT PRESS —
cl
02 EMER - op
CAB RELIEF B —
cl
(ML86B:D)
cb MNA,MNB MMU
GN2 SPLY ISOL
VLV A,B — op (if
flown, — cl)
(CH)
DIRECT O2 viv —
CL
(C6)
LEH 02 1,2,3,4 viv
(four) — CL
(C1)
LEH O2 SPLY viv
(two) — OP

®

(L1

H20 ALT PRESS —
CL

(L2)

CAB RELIEF A,B —
ENA (tb-ENA)

CAB VENT ISOL -
CL (tb-bp)

CAB VENT - CL
(tb-bp)

02 SYS 1,2 SPLY -
OP (tb-OP)

02 EMER - CL
(tb-bp)

N2 SYS 1,2 SPLY —
OP (tb-OP)

N2 SYS 1,2 REG
INLET — OP
(tb-OP)

02 XOVR SYS 1,2 —
OoP

O2/N2 CNTLR VLV
SYS 1(2) - AUTO
SYS 2(1)-CL
If 10.2 psi ops,

SYS1-0P
SYS2-CL

(Cont in notes
column)

3

R | 2 |LEAK IN PL
svsvssommi] | |os ey s
SM SYS SUMM 1 02 SPLY NO
SM 66 LONGER
ENVIRONMENT AVAILABLE
CABINP <138  |YES
(10.0) psi ? —>620 6 |

NO
\/
4 | (CRT) 13| 15
CABIN P incr ? J
NO | YES .

If spacelab flown
and ASCS in
control:

e Goto
CONFIGURE
FOR ORBITER
PCS (SLM OPS,
ECLSS)

5 110.2 psi ops ?

VES

6 [Remainin

current PCS Config

7 | Which flow
high or produced
alarm ?

02

NO

[16]

CAUTION

«JMCC for P&I
changes to
repress
procedure

s |

N2

B

(L2)

e O2/N2 CNTLR
VLV SYS 1(2) -
CL

Procedure should
be expedited to
prevent exceeding
25.0% O2 for 14.7
psi ops or 28.5% for

N2 FLOW 1(2)
decr ?

(MO10W)
«\VPL 02 SYS 1(2)
vlv - CL

(CRT) 02 FLOW

NO

YES

12 | LEAK IN
02/N2 SYS 1(2)
COMMON
MANIFOLD

\

14 | Isolate leak

(MO10W)
e O2 REG INLET
SYS 1(2) viv —

CL

[5]

\ Y

16 | Reconfig

e Goto
RECONFIG TO
ALT PCS SYS,
ELCS SSR-3

Use numbers in
parenthesis for 10.2
psi cabin ops

@ PCS activated
MET 3:00. Systems
switched at mid flight

Nominal Config:
(ORBIT Cont)
PPO2 SNSR/VLV —
NORM
(R13L)
MMU GN2 SPLY
ISOL VLV A,B —
CL (tb-CL)
(MO10W)
14.7 CAB REG
INLET SYS 1 (SYS
2)-0P

INLET SYS 2 (SYS
1)-CL

If 10.2 psi ops, 14.7
CABIN REG
INLET SYS
1,2-CL

02 REG INLET SYS
1(SYsS2)-
OP(CL)

PL 02 SYS1,SYS 2
vlv — CL

PL N2 SYS 1,SYS 2
vlv — CL

02 EMER vlv—CL

H20 TK N2 REG
INLET SYS 1(SYS
2) viv — OP(CL)

H20 TK N2 ISOL
SYS1,SYS2-
OoP

N2 XOVR vlv — CL

PPO2 CNTLR SYS
1, SYS 2 - NORM

(ML31C)

VAC VENT ISOL
VLV BUS SEL —
MNA

VAC VENT ISOL
VLV CNTL — OP
(tb-OP)

(Middeck FLR)

EMU 02 ISOL
VLV - CL

CAB PURGE VLV -
CL

CAB PURGE ISOL
VLV - CL

(WCS)

VAC VLV - OP

SPACEHAB
(If flown)

Nominal Config:
SM 215 SH ECS

N
10.2 psi ops 1(2) decr
NO YES
10
(MO10W)
e 02 REG INLET
SYS 1(2) viv —
cL
02 FLOW 1(2) NOJ 11 | LEAK IN O2
decr ? SYS 1(2)
VES MANIFOLD
y BETWEEN 02
Slormeei | [Romeru
SHIFTED HIGH DUCER
OR LEAKING, OR
REG RLF VLV
LEAK, OR LINE y
LEAK 15
DOWNSTREAM 2
OF 02 e 02SYS1(2)
REGULATOR SPLY —CL
(tb-CL)
e 02 XOVR SYS
1(2) - CL

PPRV ISOL VLV 1,2
(two) OP —*

(SSP)

CAB DEPRESS VLV
ARM tb — bp
NOT CLOSED

tb — bp

(FWD BKHD)

CAB DEPRESS
VLV —cl

NPRV covers
(two) — cl

(OVERHEAD)

EXP VENT viv —cl
(if flown)

NPRV covers
(two) — cl (if flown)

08/17/06
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ECLS 6.2a (Cont)
] ®
| 18 | 02(N2) FLOW |YES [ 19
12)=0 Ib/hror'L’? [~ [(MO10W)

e 14.7 CAB REG

17 | Leak source

If PL O2 leak,
Spacelab flown and
ASCS in control:

NO
INLET SYS 1(2) « Perform
viv—-OP ® CONFIGURE
CAB P >14.9psia |NO | 20 | Isolate small FOR ORBITER
and incr ? > —bin leak PCS (SLM OPS,
s ECLSS)
(ML31C)
\ |/ e VAC VENT ISOL e If PL N2 leak >>
21 22|14.7 psi CAB VLV CNTL - CL
(MO10W) REG SYS 1(2) (tb-CL)
«\VPL O2(N2) SYS SHIFTED HIGH 02(N2) FLOW 1(2) [NO | 23
1(2) - CL decreasing to ~ 3 1% Go to SMALL
A LB/HR ?
02(N2) FLOW 1(2) CABIN-LEAK
decr ? 24 ] YES ISOL, ECLS
YES | NO (MO10W) y SSR-8
e 14.7 CAB REG ﬂ
INLET SYS e Goto SMALL
Y 1(2) - CL CABIN-LEAK
ISOL, steps 1, 4,
26| O2(N2) v 8,13 ECLpS
FLOW SYS 1(2) . N
XDCR FAILURE 27 | Reconfig
e Goto 40
RECONFIG TO -
Y ALT PCS SYS,
28 | Reconfig ECLS SSR-3 29 | 10.2 psiops ? |YES| 30 | Did anomaly
" Joccur on PCS
e Goto 21
RECONFIG TO l___| NO SYS17?
ALT PCS SYS, \ No TVEsS
ECLS SSR-3
31| LEAK IN PL
02(N2) SYS 1(2) ! '
LINE. PL O2(N2) . .
SPLY NO 32| Did anc?maly YES: 33 |Reconf|g
LONGER occur on active . Goto
AVAILABLE PCS? RECONFIG TO
NO ALT PCS SYS,
i ECLS SSR-3

[o]
'

34 I Remain in
current PCS config

@ May take
several min to see
change in cabin
pressure

Vacuum vent
isolation vlv orifice
flows approx 3.0
+ 0.25 Ib/hr when
closed. If leak rate is
less than 3.25 Ib/hr,
then leak could still
be in vacuum vent
line

35 «yMCC regarding
(MO10W) ;"('g)ﬂ::%r:fﬁp cs 36 | Remain in
VPL N2 SYS 1(2) 9 current PCS confi
. g
VLV - CL
«VMCC for P&l
N2 FLOW 1(2) No | 37 | changes to
decr ? (MO10W) repress
YES e H20 TK N2 REG procedure
INLET SYS
v 1(2) - CL
38 | LEAK IN N2 FLOW 1(2) NO | 39 | LEAK IN N2 _| 40 |
PAYLOAD N2 SYS decr ? “IsYs12) T2
1(2) LINE. PL N2 YES MANIFOLD e N2SYS 1(2)
SPLY NO BETWEEN N2 REG INLET —
LONGER 6.2i FLOW DUCER, CL (tb-CL)
AVAILABLE H20 REG INLET
VLV, O2/N2 CNTLR
VLV, AND P/L N2
03/12/07 6-14 MAL/ALL/GEN 1,1




ECLS 6.2b CABIN PRES T
CABIN :
This procedure
ATM 6.20 should only be
(F7) l @ entered directly for
cABP T
BA%:EMC W LI From ORB PKT, Cabin Press
SM 66 02(N2) FLOW Relief vivs crack at
(F7) ENVIRONMENT HIGH/CAB 15.5 psid. Full flow at
16.0 psid
<06 CABIN SM SYS SUMM 1 P LOW/dP/dT p
PRES CABIN P indicates: i @ @ Use number in
parenthesis for
(BFS) HIGH -l 2 .|| Sb'\l/' 2;) O 3 | 10.2 psia cabin ops
available 7
SM1CABIN |} LOW = SM SYS SuMM 1] (a) Wicc to
'
; . > 16.0 psia ? ’
4 [ Equalize Airlk P yielding alarm
CABIN PRES @ press via YES NO ) )
ST e ] |
> 15. .6) psia
6.2a| 1 If Inner Hatch CL: E‘ reading, loss of cabin
e AIRLOCK pressure Xdcr
inal Confia: 6.2c| 2 HATCH — \ A @® causes loss of BFS
'\ngEilnTa ontig: i INNER HATCH 5 [CABIN BU dP/dT software
Eq fer t )6 2 - e Equalization viv PRESS XDCR computation
efer to 6.2a 6 I 10.2 psi ops ? caps (two) — FAILURE @ This step i
is step is
remove )
YES [NO «\Equalization viv v @ gﬁ%%ﬂ?:;i:ﬂer
30 (two) — NORM 7 available
(Wait ~ 2 min)
« Equalization viv e Perform ECLS
caps (two) — COMPUTATION
capped INHIBIT, ECLS
SSR-14, Table B
SM 66 and Table C
ENVIRONMENT
A
- " N
Airlk P ~ Cabin P 7 8
oY « Use AIRLK P or
EXT A/L PRESS
5 34 as backup to
CABIN P
\i
9 | (CRT) PPO2 B [NO | 10 | PPO2 A VES | 11 | 02/N2SYS 1
< 2.9 psia? "< 2.9 psia ? “J CNTLR FAILURE
YES NO
Y y y
12 | PRESS CNTL 13 | CABIN 14 [IsPCS SYS 1
SYS 1(2) active PRESS XDCR active ?
(orbit config) before FAILURE VES Tho
C/W alarm ?
YES [NO
\d Y \i
20 15 16 | Reconfig
e Use AIRLK P or (MO10W)
EXT A/L PRESS .\/14.7 CAB REG
as backup to INLET SYS
CABIN P 1(2)— OP
v \i
17 18 | 19
METABOLIC O2 e Goto PCS 1(2) e Goto ECLS
CONSUMPTION CONFIG (ORB COMPUTATION
CAUSED LOW OPS, ECLS) INHIBIT, ECLS
CABIN PRESS SSR-14, Table B
and Table C
08/17/06 6-15 MAL/ALL/GEN I



ECLS

6.2b

(Cont)

6.2i:

1(2) FAILED LOW
OR BLOCKAGE IN
02 SPLY 1(2)

i

20 |sM 2 Es | 21 | (crT) 02 Es | 22 | Vo2 blockage 23 | Reconfig
available ? "|REG P 1(2) " |in O2 manifold . Goto
NO > 85 psia ? (MO10W) RECONFIG TO
! ! NO e\14.7 CAB REG ALT PCS SYS,
INLET SYS 1(2) ECLS SSR-3
24 | NO2 blockage 25 | 02 REG 1(2) vlv — OP
in O2 manifold FAILED LOW 2)
(MO10W) e O2/N2 CNTLR
«\14.7 CAB REG viv 1(2) - OP
INLETSYS 12) (CRT)N2FLOW  [NO [ 6] 147 psi
Vv 1212 "I CABIN REG SYS
(L2) YES 1(2) FAILED LOW
e 02/N2 CNTLR
viv 1(2) — OP \
(CRT)N2FLOW  [NO | 27 | 14.7 psi CAB 28 | BLOCKAGE
1(2) 1" 2 "I REG SYS 1(2) IN O2 MANIFOLD
YES FAILED LOW
29| 02 REG SYS

e Determine if

maintenance time
within limits ?

e Goto 10.2 PSI

MANF
30 | (CRT) PPO2B |NO | 31| CABIN | 32
<2.7psia? | PRESS XDCR |'e Use AIRLK P or
FAILURE OR EXT A/L PRESS
YES
6.20 0O2/N2 SYS 1 as backup to
¢ CNTLR FAILURE CABIN P
y
6.2 «VMCC for
6.2c ﬁl possible
6.2¢c| 47 3|4 «10.2 psi modifications to
:I maintenance 10.2 psi Cabin
l @ time
34 Is 10.2 psi ES | 35| Y

B

| CAUTION I

Procedure should

reopening of N2
REG INLET vlvs

possible leak MAINTENANCE e Goto ECLS
downstream of NO (EVA OPS) COMPUTATION
02(N2) Flow y INHIBIT, ECLS
Xdcr 37 SSR-14, Table B
(CRT) OZ(NZ) e GO to SMALL and Table C
FLOW 1(2) CABIN LEAK
> 0.1 lbom/hr ? ISOL, ECLS
YES NO SSR-8
22 7]
IO Q)
38 [(cRT) PPO2  |NO | 39| LEAK IN N2 | 40] 41 | Reduce
> 3.5 (2.9) psi " MANIFOLD OR ) CABIN P
and/or increasing ? CABIN PRESS e N2 SYS 1,2 REG « Perform
VES XDCR FAILURE I(I:\ILLEﬂ')I' g\ll_vo) - RECONFIG TO
y (to-CL) ALT PCS SYS,
«VMCC for

(14.7 PSI OPS
ECLS SSR-3

(10.2 PSI opslﬁ

Cabin Press
Relief vivs crack at
15.5 psid. Full flow at
16.0 psid

Use number
in parenthesis for
10.2 psia cabin ops

(@) it Airlk P
equaled Cabin P

in block , then
failure is leak in N2
Manf. If Airlk P
unavailable (no SM
2), N2 Manf leak
must be assumed
until confirmed by
MCC

If N2 needed,
opening N2 SYS 1,2
REG INLET could
feed possible leak
into cabin

be expedited If 10.2 psi ops: ECLS SSR3
to prevent «VMCC for P&l e Goto ECLS
exceeding 25% 02 changes to COMPUTATION
for 14.7 psi ops or 10.2 psi INHIBIT, ECLS
28.5% for 10.2 psi maintenance SSR-14, Table B
ops and repress and Table C
procedures
08/17/06 6-16 MAL/ALL/GEN I




ECLS 6.2b (Cont)
VIv normally
closed except from
42| Determine pre-EVA PREP/
02 leak source POST-EVA PREP
upstream of 02 XOVR vivs
02 flow Xdcr must be reopened to
supply oxygen to
If bleed orifice LEH O2 vivs, EMU
installed: 02 vlvs, or DIRECT
(MOB9M) 02 vlv. \MCC
¢ Remove bleed before taking this
orifice action
e LEHO28-CL
(L2)
e 02 XOVR SYS
1,2 (two) — CL
(cRT)CABINP  [NO [ 43 [isolate LEH
and/or PPO2 still Manifold
incr ?
(AW82B)
YES «JEMU 1,2
OXYGEN
(two) — CL
I ®
44
(MIDDECK FLR)
«VEMU 02 ISOL
VLV - CL
45 |
(C5)
«yDIRECT 02
vlv—CL
(C7)
e LEH O2 SPLY
1,2 viv (two) —
CL
(L2)
e O2 XOVR SYS
1-0P
(CRT) CABINP  |VES | 46 | LEAK IN 02 [ a7]
and/or PPO2 incr ? "I LEH/EMU o (L2)
NO MANIFOLD LINES e 02 XOVR SYS
\ m 1-CL
48 (C7)
(L2) e LEH O2 SPLY
. 025YS 2(1) L viv (two) -
SPLY - CL
(tb-CL) l
(CRT) CABIN P YES| 49| 02 sYS 1(2) | 50 | 51 | Reduce Cabin
ﬁ‘r(‘:?/?)f PPO2 still SPLYLINELEAK | [(2) P
. ¢ 02SYS1(2) e Goto
{No SPLY - CL RECONFIG TO
(tb-CL) ALT PCS SYS,
52| 02 SYS 2(1) EE | e 02 SYS 2(1) (14.7 PSI OPS
SPLY LINE LEAK L2) SPLY - OP ECLS SSR-3
e 02 XOVR SYS (tb-OP) (10.2 PSI OPS
1(2) - OP e 02 XOVR SYS ECLS SSR-3
2(1)-0P -
If 10.2 psi ops:
«YMCC for P&I
changes to
10.2 psi
maintenance
and repress
procedures

05/23/06 6-17 MAL/ALL/GEN |



e VAC VLV - CL
«VMCC for dP/dT

61 | LEAKIN

GND reported ES
dP/dT =.000 ?
NO

VACUUM VENT
LINE UPSTREAM
OF WCS OR EDO
WCS VAC VLV

62 | WCS or EDO
WCS:

ECLS 6.2b (Cont)
54
e Determine which
previous steps
isolated leak

Did isolating either |YES | 55 | LEAKING | 56 | Reenable
CAB RELIEF viv POSITIVE PRESS " [NON-LEAKING
stop leak ? RELIEF VLV VLV ONLY with

l NO following step

57 | Did verifying YES | 58 | LEAKING 59 | Reconfig (L2)

CABIN VENT vivs "] CABIN VENT o (L2) o CAB RELIEF
stop leak ? VLVS AND/OR « CAB RELIEF AB A(B) — ENA

NO VLVS NOT IN (two) — ENA ' (tb-ENA)
@ PROPER CONFIG (tb-ENA) If 14.7 psi ops:
y — (MO10W)

60 | Determine If 14.7 psi ops: V14.7 CAB REG
where leak is in ('\V"Olo"") INLET SYS
vacuum vent line *\14.7 CAB REG 1(2) - oP

INLET SYS

(WCS/EDO WCS) 1(2)- OP

WCS

EDO WCS

v @

B

«VEMU drain for ext line leak

If no internal airlock:
(WCS)

e Remove urinal hose at hose block

e Remove hose block and filter

e Using finger or Gray Tape, block center
hose in hose block (EMU drain)

o4

e Continue to EOM

- {5s]

®

@ MCC is reqd to
determine if leak is
isolated. Leak rate
thru VAC Vent Isol viv
~3 Ib/hr

(dP/dT = -0.004)

@ Maintaining
VAC VLV - CL to
EOM may cause
odor buildup due to
inability to vent wet
trash overboard

@ EMU drain is
lost

By isolating
cabin leak with VAC
VENT ISOL VLV
CNTL, hydrogen
entrapment in
vacuum vent line
could create
hazardous condition.
VMCC for impacts of
leaving this viv
closed

GND reported dP/dT = .000 ? ES] 65|LEAKINEMU | ] 66 | Disconnect
NO DRAIN LINE EMU drain QD
OVERBOARD
\ (WCS)
67 | LEAK IN 68 | Reconfi e Remove kickplate
| 9 e Locate EMU drain
VACUUM
VENT LINE (L2) hose (left center
e CAB RELIEF A,B of QD row)
DOWNSTREAM .
(two) — ENA o Disconnect QD
OF WCS OR EDO 8
(tb-ENA) ¢ Reinstall hose
WCS VAC VLV, - block, filter, urinal
UPSTREAM OF If 14.7 psi ops: hose '
VAC VENT ISOL (MO10W)
VLV «J14.7 CAB REG
INLET SYS
1(2) - OP
(WCS/EDO WCS)
e VAC VLV -0P
08/17/06 6-18 MAL/ALL/GEN I



ECLS 6.2b (Cont)
69 | Isolate O2 leak
(€7
e LEH 02 SPLY 1
vlv — OP
(CRT) CABIN P Es| 70|
and/or PPO2 still g (C7)
incr ? o LEH 02 SPLY 1
NO viv-CL
e LEH O2 SPLY 2
vlv — OP
(CRT) CABIN P es| 71 [ LEak IN 72|
and/or PPO2 still COMMON LEH 02 g (c7)
incr ? SPLY LINE e LEH 02 SPLY 2
NO BETWEEN CK vlv—CL
VLVS AND LEH ,
PNLS If 10.2 psi ops:
\ «VMCC for P&l
73| LEH 02 SPLY changes to
REG 1 SHIFT, 10.2 psi
RELIEE VLV mal;ntenance
FAILURE, LINE iviv b
y LEAK, OR BLEED P
74 ORIFICE LEAK
(MIDDECK FLR)
e EMU 02 ISOL
VLV — OP @
(CRT) CABIN P YES | 75| LEAKINEMU | | 76 |
and/or PPOZ incr ? [ "T'02 SpLY LINE (MIDDECK FLR)
NO DOWNSTREAM o EMU 02 ISOL
! OF ISOL VLV VLV - CL
77 | LEH 02 SPLY Y
REG 2 SHIFT, o| /8 | Reduce
RELIEF VLV CABIN P
FAILURE, LINE e Goto
LEAK, OR BLEED RECONFIG TO
ORIFICE LEAK ALT PCS SYS,
(14.7 PSI OPS
=053 ECLS SSR-3
I::I (10.2 PSI OPS
' ECLS SSR-3
79 (10.2 psiops ? |YES [ 80 | Remain in
" |current PCS config
NO «MCC for P&l
25 ] 26 | 27 | changes to
repress
28 29 procedure
\ A \i \ i
81 | Did anomaly VS | 82 | | s3]
occur on active "1 Perform “[onmcc co
PCS ? RECONFIG TO Reestablish Bleed
NO ALT PCS SYS, Orifice Flow
v (14.7 PSI OPS (MOB9IM)
” ECLS SSR-3 » Reinstall Bleed
(10.2 PSI OPS Orifice
« Remain on ECLS SSR-3 e LEHO28-0P
current PCS
«VMCC regarding
Mid Flt PCS 1(2) 83
Config -

Possible loss of
02 Supply to EMUs
or O2 transfer to
ISS

08/17/06
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ECLS

6.2b (Cont)

85 |WCS
troubleshooting
check interlock

(WCS)

«\Hose stowed in
cradle

«VMODE - AUTO

e Gently attempt to
pull up Commode
Control (CCH)

CCH able to come

YES

up ?
lNO

86 |

(WCs)

e MODE -
COMMODE/
MANUAL/EMU

¢ COMMODE
CNTL — UP

e Gently attempt to
rotate WCS
MODE to AUTO

Will WCS MODE
move to AUTO ?

YES

Y

87 | WCS

lNO

88 | Check/clean
Slide Valve

«\/Slide vlv for
debris or seal
cracks

e Clean any debris
and report seal
cracks

«VCOMMODE
CNTL — UP

e Cycle Commode
Control back and
forward five times

I

89 [ Check for leak
isolation

(WCS)

o COMMODE
CNTL - OFF
(back, down)

e MODE - AUTO
e VAC VLV -0P

(ML31C)
o VAC VENT ISOL
VLV CNTL - OP
(tb-OP)

Is dP/dT < .006 ?

NO

INTERLOCK
FAILURE

@

_| 90 | Isolate WCS

YES
\

" |and go to Manual

Ops

91 | ISOLATED

92

LEAK THRU
SLIDE VLV

\i

e Continue normal
ops

(WCS)

¢ VACVLV -CL

e Goto WCS
FAILED
COMMODE

CNTL VLV (IFM)

Maintaining
VAC VLV -CL to
EOM may cause
odor buildup due to
inability to vent wet
trash overboard

CCH has range
of travel in which
path to vacuum and
cabin can be open
simultaneously.
Slow or incomplete
extension of CCH
may therefore result
in cabin leak
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Nominal Config:

PPO2 A reading
different than PPO2

ECLS 6.2c PPO2Ty
CABIN 1 |cabinpress |
ATM increasing in > 6.2
(F7) addition to PPO2
alarm ?
BACKUP C/W NO
ALARM A
(F7) 2 I Is CAB VES
PRESS |, PPO2 A [—> 6.2b
S66 CABIN J,and PPO2 B
PPO2 A(B) normal ?
NO
(BFS) @
SM1 CABIN 3 I
PPO2 [
SM SYS SUMM 1
SM 66
PPO2 A(B) @ ENVIRONMENT
< 2.70 (2.55) psia (CRT or O1)
> 3.60 (2.90) psia PPO2 A(B):

@ If prior to

performing on-orbit
PCS config, low
PPO2 could be
caused by PCS 14.7
CABIN REGS - CL.
After PCS config for
Orbit Ops only one
system active with
PPO2 A tied to PCS
1 and PPO2 B tied to
PCS 2. For 10.2 psi
ops SYS 1 nominally
configured to flow N2
and SYS 2 02, with
both 14.7 CAB
REGS - CL

Use number
in parenthesis for
10.2 psia cabin ops

@ O2/N2 CNTLR
VLV flows N2 in OP
position, and O2 in

(ORBIT) B (> 0.15 psi) CAUTION CL position
Refer to 6.2a Both low >
, (CRT)
Both high * Monitor lowest
reading of PPO2
\ SNSR AB. If
4 |10.2 psi ops ? either PPO2 A or
| 4 [102psiops? IES 6.2b B < 2.50, don
NO QDM
Y
5 | SM 2 NO y
available ? 6 I 10.2 psi ops ?
YES
YES NO
2
-17
SM 66 y
ENVIRONMENT 8 |caBP
(CRT) O2/N2 CNTL |YES| 9 | N2 REG 1(2) >10.0?
VLV 1(2) - N2 ? P> 180 ? #NO YES
NO YES NO 6.2b
6.2b -34
Y @ y
10 | Manually 11 [ N2 REG 1(2) 12 |
change vlv position FAILURE "le Goto
L2) RECONFIG TO
« O2/N2 CNTLR Pl
VLV SYS 1(2) - — i}
OoP
(CRT) O2/N2 CNTL [YES] 13 | PPO2 CNTLR | 14 | Use same
VLV 1(2) - N2 ? 1(2) FAILURE | PCS with reverse
NO PPO2 Cntl
Y
(L2)
15 | 02/N2 o 16 | e PPO2
CNTLR VLV SYS e Goto SNSR/VLV -
1(2) FAILURE RECONFIG TO REV
ALT PCS SYS, e O2/N2 CNTLR
ECLS SSR-3 VLV SYS 1(2) —
AUTO
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ECLS 6.2c (Cont)

@ O2/N2 CNTLR
VLV flows N2 in OP
position, and O2 in

ﬂ SM2 ves | 18 | CL position
available ? g S 66 @2 Cabin P is
NO ENVIRONMENT @ within no flow region
on cabin regulator.
(CRT) 02/N2 CNTL |NO_| 19 | Determine if VMCC for further
VLV 1(2) - 02 ? ™l entl viv failed troubleshooting of
YES that system
l L2) . .
6.2b e O2/N2 CNTLR @ E_|ther Cabin P
VLV SYS 1(2) - is V\_nthm no flqw
CL region on cabin
regulator or lost
Y (CRT) O2/N2 C,)NTL ES] 20 | PPO2 CNTLR AUTO function on
[21] VLV1(2) - 02 1(2) FAILURE 02/N2 CNTL VLV.
NO VMCC for further
\ v troubleshooting of
that system
CABP<1457? 22 | O2/N2 23 [ Use same
VES NO CNTLR VLV SYS PCS with reverse
1(2) FAILURE PPO2 Cntl
32
- i @ v (L2)
e PPO2
24 | Determine if £| SNSRIVLV —
cntl viv failed e GOto REV
(L2) RECONFIG TO e 02/N2 CNTLR
" 2IN2 CNTLR ECLS SRS | o T
VLV SYS 1(2) — ===
CL
(CRT) 02 FLOW  [NO | 26 | (CRT) N2 VEs | 27| o2z
SYS1(2)>0.0? "~ [FLOW SYS 1(2) "] CNTLR VLV SYS
YES >0.07? 1(2) FAILURE
NO
Y @ \
v 28 | FAILURE IS 129 |
30 | VAuto function INDETERMINATE e Goto
AT THIS TIME RECONEIG TO
(L2) ALT PCS SYS,
* PPO2 ECLS SSR-3
SNSR/VLV —
REV

e O2/N2 CNTLR 8 |

VLV SYS 1(2) —

AUTO
(CRT) O2 FLOW ES] 31 | PPO2 CNTLR 32 |PCSSYS1(2) |NO| 33 | METABOLIC
SYS 1(2) still " 1(2) FAILURE in orbit config before 02 CONSUMP-
>007? C/W alarm ? TION CAUSED
NO YES LOW CABIN
@ PRESS/PPO2
4 \
34 | FAILURE IS [ 35 | 36| 14.7 psi v
INDETERMINATE Te Goto CABIN REG SYS ﬂ
AT THIS TIME RECONFIG TO 1(2) FAILED LOW,
ALT PCS SYS, OR 02 REG SYS e Goto (14.7 PSI
ECLS SSR-3 1(2) FAILED LOW, OPS) ECLS PCS
OR BLOCKAGE IN 1(2) CONFIG
02 SPLY 1(2) (ORB OPS,
MANIFOLD %)Or
(10.2 PSI OPS)
10.2 PSI
| 38 | MAINTENANCE
e Goto (EVA)
RECONFIG TO
ALT PCS SYS,
ECLS SSR-3
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41| PPO2 B(A)

m
y&

SNSR FAILED
STATIC (WITHIN
LIMITS)

| caution I

¢ Monitor good
PPO2 Snsr A(B),
C. If PPO2 drops
below 2.50 psi,

don QDM
®

43 |t failed snsr

controls PPO2:

L2)
e PPO2
SNSR/VLV —

REV
'
46

ECLS 6.2c (Cont)
39 | sm2 Es | 40
- » >
available ~ SV 66
‘ NO ENVIRONMENT
(CRT)
CAUTION Aff PPO2 SNSR
A(B) approx equal
(CRT) PPO2 C ?
* Monitor lowest NO
reading of PPO2
SNSR AB. If
either PPO2 A or v
B < 2.50, don
QDM 42 | PPO2 A(B)
SNSR FAILED
HIGH/LOW (OUT
OF LIMITS)
1 @
44 I PROBABLE _ 45 |
PPO2 SNSR A(B) | evce
FAILURE

e Goto ECLS
COMPUTATION
INHIBIT, ECLS
SSR-14, Table A

@ O2/N2 CNTLR
VLV flows N2 in OP
position, and O2 in
CL position

@2 Cabin P is
within no flow region

on cabin regulator.
\VMCC for further
troubleshooting of
that system

Monitor systems
performance on
Reverse snsr. If 10.2
psi operations,
performance of snsr
cannot be
determined until
cabin repressed and
initiation of Auto PCS
control. If Reverse
snsr does not control
PPO2 properly,
JMCC regarding
Manual Cabin ATM
Management

@ Only MCC can
determine exact

failure. Suspect snsr
yielding alarm. MCC
will determine

47 whether to go to
3 REVERSE on PPO2
SM SYS SUMM 1 O SNSR/VLV
CABP >14.9 2 NO= 48 | Detgrmme if
cntl vlv failed
lYES
(L2)
6.2b e O2/N2 CNTLR
VLV SYS 1(2) —
OP
(CrRT)N2FLOoW  [ves [ 49| o2z _| 50
SYS1(2)>0.0? "I CNTLR VLV SYS le Goto
NO 1(2) FAILURE RECONFIG TO
ALT PCS SYS,
ECLS SSR-3
\
51 [ (CRT) YES 52 | 02/N2
02 FLOW SYS 1(2) "JCNTLR VLV SYS
>0.07? 1(2) FAILURE OR
e N2 SYS 1(2)
\ FAILURE
53 | (CRT) NO_ | 54]14.7 psi
CABIN PRESS CABIN REG 1(2)
> 14.5 psia ? FAILURE
YES
@ i
55 | FAILURE IS 56
INDETERMINATE Te Goto
AT THIS TIME RECONFIG TO
ALT PCS SYS,
ECLS SSR-3
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ECLS 6.2d N2REGPT

(D itPL N2 line in

v use, YMCC for
R further isolation
S66 CAB N2 i
REG P 1(2) SM 66
ENVIRONMENT
N2 REG P 1(2) Compare with
> 260 psia alternate N2 REG P
< 150 psia XDCR
(MO10W)
e N2 XOVER vlv —
Nominal Config: op
(ORBIT) (CRT) no | 2 [N2REG P
Refer to 6.2a N2 REG P 1(2) ™12 XDCR
agrees with N2 FAILURE
REG P 2(1) ?
YES
\i Y

3 | 4
L2 (MO10W)
E '\}2 SYS 1(2) o N2 XOVER vlv —

REG INLET — CL
CL (tb-CL)

¢ 02/N2 CNTLR
VLV SYS 1(2) —
cL

(MO10W)

¢ N2 XOVER vlv —
CcL

e H20 TK N2 REG
INLET SYS 1
(SYS 2) viv-CL

«VPL N2 SYS 1

(SYS 2) viv -

cL
(CRT) No | 5 | N2 LINE LEAK
N2 REG P 1(2) >

stabilize ?
@ l \

\ 4
6 | N2 REG 1(2) |7 | 10.2 psi ops ? YES‘ 8 | Did anomaly
SHIFTED - "[occur on PCS
NO SYS1?
NO YES

Y
| o | Didanomaly  |vEs | 10]

occur on active e Goto
PCS ? RECONFIG TO
NO ALT PCS SYS,
v ECLS SSR-3

11 | Remain on
current PCS
«VMCC regarding
mid-flight PCS 12 | Remain in
1(2) config current PCS config

«YMCC for P&l
changes to
repress
procedure
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O2REG P 1(2)
> 145 psia

Nominal Config:
(ORBIT)
Refer to 6.2a

(L2)

o 02/N2 CNTLR
VLV SYS 1(2) -
cL

(MO10W)

e O2 REG INLET
SYS 1(SYS 2)
vlv - CL

e 14.7 CAB REG
INLET SYS 1
(SYS 2) viv—
OP

e 14.7 CAB REG
INLET SYS 2
(SYS1)viv-CL

If bleed orifice

ECLS 6.2e O2REGPT
SM
ALERT
$66 CAB 02 1 | Bleed down
REG P 1(2) |02 pressure line

Y
8 [Remain on

current PCS

«YMCC regarding
mid-flight PCS

1(2) config

installed:
(MOBIM)
e LEH O2 8 viv—
CL
02 REG P 1(2) NO | 2 [o2REGP
~15.0 psi ? "7 xpcr
VES FAILURE
Y @ Y
3 |02 REG 1(2) 4 | If bleed orifice
SHIFTED HIGH installed:
(MOB9M)
e LEHO28vlv -
op ®
10.2 psi ops ? YES| 5 | Remain in
" |current PCS config
NO
«VMCC for P&I
changes to
repress
procedure
y
6 |Did anomaly |YES| 7
" |occur on active e Goto
PCS? RECONFIG TO
NO ALT PCS SYS,
ECLS SSR-3

Cabin press
must drop low
enough to open 14.7
psia CABIN REG and
bleed O2 Line

@ High O2 REG P
could possibly be
caused by spec
leakage through
regulator

@ For 10.2 psi
ops, 02 will be
supplied as reqd, via
the direct O2 viv

01/12/07
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ECLS

SM
ALERT

S66 CAB N2
QTY 1(2)

@

N2 QTY SYS 1(2)
< 100 (two tk sys)
< 150 (three tk sys)
< 200 (four tk sys)

Nominal Config:
(ORBIT)
Refer to 6.2a

6.2g N2QTY<

©

Y

8 | Attempt LK isol

1 | N2 QTY lowin [NO | 2 | PRESS OR 3 | LEAK IN
both sys ? TEMP/XDCR COMMON N2 TK
VES USED IN QTY MANF

l COMP FAILED OR
4 I SHIFTED v
(ML86B:D) 5 | Reconfig for
e ch MNA,MNB manual atmosphere
MMU GN2 SPLY
ISOL VLV A,B management
(two) —cl (L2)
(R13L) e N2SYS1
«YMMU GN2 SPLY SPLY - CL
ISOL VLV A,B (tb-CL)
(two) — CL
Lians No | 6 LEAKIN 7 |
N2 QTY siill >
decreasing ? MMU GN2 SPLY e Check MMU/
VES LINE FSS QDs for

(ML86B:D)
o cb MNAMNB
MMU GN2 SPLY

9 | Reconfig
non-leaking sys

possible leakage,
then open SPLY
ISOL vlv one at a
time to see if leak
isolated

@ YMCC to

determine exact
failure

(2) Fiight length wil
depend on remaining
quantity

@ YMCC. If cabin
press decreases
because of N2 TK
isolation, cabin
repress may be
attempted. Isolate
tks after each
repress attempt

@ Up to four tks
per sys are possible.
I-load value is 100
but limit is TMBUd at
OPS 2 depending on
number of tks flown

(L2)
ISOL VLV A,B ¢ N2SYS 1
(two) —op SPLY — OP
e N2SYS1 «VMCC for P&l
SPLY - CL changes to
(tb-CL) repress
e N2 SYS 2 REG procedure
INLET — CL
(to-CL) @
N2QTY 1 VEs | 10| unisoLasLe | | 11 |Reactivate
ecreasing "Isys1LEAK PCS
NO
\ (L2)
12 |[N2 QTY 2 NO | 13| LEAK IN N2 . :\II\IZLE\T(S %ﬁEG
decreasing ? SYS 2 SPLY LINE .
ing (tb-OP)
YES
Y y
. ; NO
14 |Attempt LK isol 15 [ 10.2 psi ops?
(L2)
e N2 SYS 2 REG YES
INLET — OP
(tb-OP)
e N2 SYS 1 REG
INLET - CL
(tb-CL) \
yezche-Qs{ir%g 5 NO | 16 | LEAK IN N2 17 | Reconfig
. SYS 1 SPLY LINE non-leaking sys
YES
(L2)
y e N2SYS1
18 | Attempt LK isol SPLY — OP
(tb-OP)
(L2)
e N2SYS1 e Goto
SPLY — OP RECONFIG TO
(tb-OP) ALT PCS SYS,
e N2 SYS 2 ECLS SSR-3
SPLY - CL
(tb-CL) @
N2 QTY 2 sfil Yes| 10| unisoLasLE | | 20 | Reconfig
decreasing * SYS 2 LEAK " [non-leaking sys
NO (2)
e N2 SYS 1 REG
INLET — OP
(tb-OP)
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H20 TK N2 P 1(2)
< 13.0 psig

Nominal Config:
(ORBIT)
Refer to 6.2a

ECLS 6.2i H20TKN2PY
SM
ALERT 6'5I o
se6cABH20 || [ 1]
N2 P 1(2) >
[SM 66 ENVIRONMENT |

Sys 1,2 H20 TK N2 Ps agree ? NO;

YES

6.2a

‘ ©)

3

(L1)

«VH20 ALT
PRESS - CL

«VRAD CNTLR
OUT TEMP —
NORM

o FLASH EVAP
CNTLR PRI A,B
(two) — OFF

«VFLASH EVAP
CNTLR SEC -
OFF

(ML26C)

«VSPLY H20 GN2
TK VENT
VLV — PRESS

2 | H20 TK N2
" REG 1(2) XDCR
FAILURE

WASTE PRESS

may require up to 15
min

(CRT) H20 TK N2
P1(2) incr ?

ES| 4 |SYSTEM

NO
Y

6 |

(MO10W)

e H20 TK N2 REG
INLET SYS 1,2
(two) vlv — OP

e H20 TK N2 ISOL

SYS 1,2 (two)

vlv — CL

Y @

5 |
(CRT)
«VH20 TK N2 P

Both P 1,2 incr
above 15 psig

"] CONFIG CAUSED

LOW P

5 |

@

e Restart FES

!
| 7
(If reqd)
e Goto FES

RESTART, ECLS
SSR-5

T

Only P 1 incr above
15 psig

9 | Troubleshoot

10 | N2 LEAK

NO

“|Sys 2 N2 Reg BETWEEN H20
Only P 2 incr above TK N2 REG AND
i MO10W
15 psig I(-|20 TK ,)\12 ISOL VLV IN
e REG INLET SYS 2
vy ® SYS 2 vlv - CL
e ISOL SYS 1,2
11 | Troubleshoot (two) viv — OP y
Sys 1 N2 Reg (CRT) H20 TK N2 % Low)
P 2 incr above
(MO10W) 15 psiq ? * H20 TK N2 ISOL
H20 TK N2 Pslg SYS 2 vlv - CL
e REG INLET NO [YES
SYS1lviv-CL
o ISOL'SYS 1,2
(two) viv — OP \ y
(CRT) H20 TK N2 |ves| 13| H20 Tk N2 4]
Tsl incr above "] ASSOCIATED SYS (If reqd)
psig * FAILURE e Goto FES

RESTART, ECLS
SSR-5

@ CRT label ‘H20
TK N2 P’ is really
H20 REG 1(2) P not
actual ‘TK N2
PRESS’

Repressurization
of SPLY H20 TK
may cause Flash
Evap shutdn if
FLASH EVAP
CNTLR not turned off

@ S66 H20
SUPPLY PRESS
(psia) or H20

(psig) can be used as
backup to H20 TK
N2 P

Repressurization

06/24/06

6-27

MAL/ALL/GEN I



ECLS 6.2i (Cont)

8 @ Repressurization

of H20 tanks (except
\\\‘ ——— TK A) will cause H20

WARNING TK N2 P1to

.

g | decrease initially. If
no leak in the
H20 TKA o!amage common manifold is
may occur if TKA present, the H20 TK
Inlet, outlet vlvs are N2 P1 will increase
not c!osed prior to until it stabilizes at
working block 15.5t0 17.0 psig
steps
@ SPLY H20
v @ dumps may need
= to be scheduled more
_I frequently depending
(R11L) upon FLASH EVAP
e SPLY H20 TKA usage
INLET — CL
(tb-CL) @ SPLY H20
«VSPLY H20 TKA pressure to the galley
OUTLET — CL will be affected. This
(tb-CL) may cause Galley
RHS to dispense less
(ML26C) than dialed quantit
q y
e SPLY H20 GN2 and PHS H20
TKA SPLY vlv — pressure may be
CL insufficient for use. If
SPLY H20 TKA is
(MO10W) isolated, SPLY H20
e H20 TK N2 ISOL to galley will only be
\?\/Y'St ;L.S\/Iv — OPt available at FCP rate
e Wai sec, note
(CRT) H20 TK Allows utilization
N2 P1 of TKA H20. Only
After 30 sec: YES | 16 | LEAKIN ch;S{:ELgoD V¥Ic|1| ;(:IIII
CRT) H20 TK N2 w ’
( COMMON H20 TK TKA. OD must b
P 1 decr ? , QD must be
: 5 @ N2 MANF remated
: @
17 | SPLY H20 TK 18 | config for
AN2 LEAK 9
alternate press
" V20 Tk N2 150L
19 | Reestablish TKA supply to Galley * SYS 1 vlv—CL
(MD23R) (ML26C)
¢ Open Middeck Pnl, disconnect lower (FC) e SPLY H20 GN2
QD on Microbial Filter TKA SPLY viv —
(RLLL) o
e SPLY H20 TKA INLET — OP (th-OP) (R11L)
If SPLY H20 XOVR vlv th — CL(bp) * SPLY H2O0 TKA
viv tb — P INLET — OP
e cb MNB SPLY H20 TKB INLET —cl If SPLY H20 XOVR
o cb MNC SPLY H20 XOVR viv — cl viv tb — CL(bp) TK N2 REG AND
7 TR S e SPLY H20 TKA ISOL VLV SYS 1
(R11L) OUTLET - OP
e SPLY H20 TKB INLET — OP (tb-OP) (tb-OP)
o SPLY H20 XOVR vlv — OP (tb-OP) LS
(016:D) 21
e\cb MNC H20 (MO10W)
y ALT PRESS -
ol e H20 TK N2 ISOL
22| SYS 1 viv— CL
(MO10W) (L)
e H20 TK N2 ISOL ¢ HZOALT ¥
SYS 2 viv—-OP PRESS - OP 3
e Wait until TK B >
aty > 5% before If rce;th FES
proceeding * &oto
RESTART, ECLS
SSR-5
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ECLS 6.2j HUMID SEP
SM
ALERT
S66 HUMID 1|
SEP A(B) SM 66
ENVIRONMENT

HUMIDITY SEP HUMID SEP B(A) |NO | 2 | (CRT)Does [NO | 3 |cLAass 3

A(B) underspeed *]r 2 " |HUMID SEP A " | ALARM S/W

YES and/or B have ' ? FAULT OR
TRANSIENT
YES
Nominal Config: \ @ \
(L4J) 4 |(CRT)WST 5 | Vsw position
cb AC1 HUM SEP A —I( )W | P
Qty 1 decreasing ?

(three) — cl (L1) No | & | HUMIDITY
cb AC2 HUM SEP B YES NO HUM SEP B(A) — "I'serB(n)

(three) —cl ON? INADVERTENTLY
cb AC3 @A SIG ‘ YES TURNED OFF

CONDR HUM

SEP —cl 7 v
(L1 Go to H20 TK
HUM SEP B(A) — ® OTY LOW AND ﬂ Turn on

ON DECR (ORB original SEP

PKT, ECLS) (L1)

11 | (L1) Is HUM
SEP with *" in

ON position ?

NO | YES

o HUM SEP B(A) —
ON

HUMID SEP A(B)
have ‘4’ and HUMID
SEP B(A) have *' ?

9 |(CRT)Does [YES | 10 | HUMIDITY
HUMID SEP A,B SEP B(A) FAILED
(two) have ‘I’ ? DUE TO

0 ELECTRICAL
FAILURE
\i
12| (CcRT) Does  ES | 13 | HumiDITY

SEP A(B) SPEED

SNSR DISCRETE
FAILED TO NORM
INDICATION

alternate SEP

NO
\ \i
14 I Switch to 15 | HUMIDITY | 16 | Switch to

SEP B(A) AC2(1)
®A OR FAN ON

" |alternate HUM SEP

indication of SEP

failure

(LD (L1)
b SEp DISCRETE LOST HUM SEP
« A(B) - ON * A(B) - ON
« B(A) - OFF @ [ Bw-oFF
(CRT)HUMIDITY N0 | 17 [ HumIDITY
SEP A(B) *{' ? “| sEP B(A) OR
YES SPEED SNSR
B(A) FAILURE
18 | HUMIDITY
! @ SEP A(B) ON
DISCRETE IS
19 | HUMIDITY 20 | FAILED ON
SEP SNSR SIG « Monitor for
CONDITIONER visible
FAILED condensation in
cabin as

Failed open ck
vlvs downstream of
each HUM SEP
could allow WST TK
to flood HUM SEP

@ YMCC to

determine exact
failure

(3) Mcc has only
indication of relative
humidity

08/17/06
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FREON/H20
LOOP

o
n

—»

=

FCL2

EVAP OUT

TEMP
FCL 2
EVAP OUT
TEMP

A SUPPLY
FES B SUPPLY
- FEEDLINE
CONTROLLERS /_ ATEMP
(AFT)
. . /— FES TOPFDLNAT
PARI . d
ISOL PULSER
FEEDLINE . = VLV VLV
B TEMP — 5 —
aFm—L |, i
FES TOPPING
FDLNBT— . d
° L]
. \ =
_ e ° ° ° | 0 . o] 0 D
. . ISOL PULSER
VLV VLV
° L]
° L]
PRI
B q .
° L]
FES FDLN A
FES FDLN A A HILD LINE T
ACCUM LINE —*
TEMP
\ of _1° ISOL PULSER
O hd hd VLV VLV
. hd L4 L4 |
o o ° ° .
FES FDLN B °
ACCUM LINE
TEMP N
° ° Y Y o | [ o
\_ ISOL PULSER
FES FDLN B VLV
SEC HILD LINE T VLV

01/12/07
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TOPPING
EVAP

VENT

[~&— LTOPDUCT T

LTOPNOZT

= RTOPDUCTT

RTOPNOZT

VENT

TOP DUCT T (AFT)
TOP DUCT T (FWD)

HILD DUCT
XNOZ T

VENT

T\

HILD DUCT T (OUTBD)

HILD DUCT T (INBD)

lﬁ? FCL 1
E/FCL 2
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10/CL/10

L€-9

| NIO/TIV/IVIN

C 14— RAD ISOL LEG

e
A1 1 1 <«— BYPASSLEG T ]
RADIATOR
| ‘ HYDRAULIC RADIATORS {1 FLOW CONTROL (- GSE Hx {— AMMONIA L eyapoRaTORS
ASSEMBLY T
/A1  FUELCELL —
g L7 EVAP
: HEAT EXCHANGER [ 7, L1l L L OouTT
RAD PNL CNTLR
DBODY INT OUTT ouTT
COLD PLATES
. |
—_——— e | ———— g
: PUMP A 7'y 7'y PUMP B :
| CONCO |
| AcCUM QTY l
COLD PLATE
| rcLrump | NETWORK
I INETP | FLOW RATE
| [
| | ACCUMULATOR I
AFT AVIONICS/R6A <
) COLD PLATES
V4
||
/—1  H20/FREON —7 PAYLOAD
INTERCHANGER HX
/ e
PAYLOAD HX \_/ d

FLOW RATE —P|

f

INTERCHANGER
FLOW RATE

X

02 RESTRICTOR

FLOW PROP

VALVE

) /

FREON FLOW

A
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10/CL/10

2e-9

| NIO/TIV/IVIN

ACCUMULATOR

ACCUM QTY @

ACCUM QTY —p»f

PUMP

<+ <+
I— ~— IMU —
HEAT IMU/CABIN
—1 EXCHANGER |~
LOOP 1 LOOP 2
[ I H
|
| | PUMPA  PUMPB | PUMP : ~| CABIN |—
I I f HEAT CABINAIR
| | —1 EXCHANGER [~
\4 I \ I CABIN HX
I | < T
l——41L __1 AVBAY1 AV BAY 1
HXOUTT  C/POUTT
AV BAY 1 A~ 20 POTABLE
)AIR( CHILLER H20
'\¢— PUMP OUT P
HEAT coLD H20
EXCHANGER PLATES
BYPA /]
—> VALVSES LCG HEAT [~ LCG
J L _“—|EXCHANGER 7 COOLANT
AVBAY2 AVBAY2  AVBAY2
)AIR( AV INTEI'?:E(H)CVNGER —p — INTEF({)CUI-_:_ATNGER
,ﬁ H20/FREON 7 LOOF 1
HEAT COLD WINDOW INTERCHANGER
EXCHANGER PLATES THERMAL ? / 7" Loop2
_>
AV BAY 3 AV BAY 2 AV BAY 2
)AIR( HXOUTT C/POUTT <—— INTERCHANGER
INT
MDM HEAT 3A
CoLD EXCHANGER CoLD
PLATES > PLATES —>
3B
CoLD
PLATES

H20 LOOPS
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ECLS

®

From ORB PKT,

1

EVAP OUT T
HIGH

Nominal Config:

(L4:M,N)

ch AC1,2,3

®A,0B,»C FREON

LOOP 1,2 PUMP

A,B (twelve) —cl

cb AC2,3 ®B FREON

SIG CONDR

(two) —cl

cb AC2,3 ®A FREON
FLOW PROP 1,2
(two) —cl

(L4:N)

cb AC2 ®C RAD
ISOLA —cl

cb AC3 ®C RAD
ISOLB —cl

(L4:P)

cb AC1 ®A RAD
CNTLR 1B —cl

cb AC1 ®B RAD
CNTLR 2B —cl

cb AC2 ®B RAD
CNTLR 1A —cl

cb AC3 ®B RAD
CNTLR 2A —cl

(014:C)

cb MNA RAD ISOL
CONTR —cl

(014:D)

cb MNA FREON
RAD CNTL 1,2
(two) —cl

(015:D)

cb MNB FREON
RAD CNTL 1,2
(two) —cl

(017:C)

SIG CONDR
FREON A — AC2

B—-AC3

(L1)

FREON PUMP
LOOP 1,2 (two) —
B(A)

RAD CNTLR
OUT TEMP —

NORM
LOOP 1,2 (two) —
AUTO A(B)

BYP VLV
MAN SEL 1,2
(two) — ctr

MODE 1,2 (two) —
AUTO

NH3 CNTLR AB -
OFF

FLASH EVAP
CNTLR
PRI A(B) — ON

B(A) — OFF
SEC — A(B) SPLY
OFF

(Cont in notes
column)

\

SM 88 APU/
ENVIRON THERM

Average FREON
LOOP RAD OUT T
> 65 degF ?

YES

| 2 |

«VFREON
LOOP1,2 RAD
BYP VLV tb
status

6.4a EVAPOUTTT

NO

One or both BYP

e

One or both bp

3 | FREON

LOOP 1(2) RAD

#1SOL

4

y
7 IFES inuse ?

NO

Both RAD BYP VLV FAILED
IN INTERMEDIATE
y (@ [PosiTion
| 4 ]

SM 88 APU/

ENVIRON

THERM

FREON ISOL 1(2) 5 | (crT)

- 1sot " | FrREON LOOP 1(2)

FREON ISOL 1,2 ACCUM QTY:

<-50r>12%

6 | INADVERTENT

>-5and <12%

ES
\

™I'RAD ISOL DUE TO

INSTRUMENTATION
OR LOGIC FAILURE

8 | FREON
LOOP 1(2) LEAK

]
9 | Reestablish

radiator flow

v
6.4f

e Goto
RADIATOR ISOL
RECOVERY,
ECLS SSR-9

() 1fops 2 not
available, use EVAP
ouTT

@ If OPS 2 not
available, continue

with block

Nominal Config:

(Cont):

(LY

HI LOAD
EVAP — OFF
DUCT HTR - OFF

TOP EVAP HTR
DUCT - A(B)
NOZ L,R — A(B)

AUTO

FLOW PROP VLV

LOOP 1,2 - ICH

If payloads in use or

crew comfort:
FLOW PROP VLV

LOOP 1,2 -PL

(L2)

FLASH EVAP FDLN
HTR A,B SPLY —
1(2)

FREON ISOL
MODE - AUTO
LOOP 1 —ctr
LOOP 2 —ctr

If RAD not in use:

(L1)

HI LOAD EVAP —
ENA

HI LOAD EVA —
DUCT HTR - A(B)

06/25/06

6-33

MAL/ALL/GEN I




ECLS 6.4a (Cont)
10 | SM OPS 2 YE% 11 | Both FREON
available ? “|LOOPS RAD OUT
NO T>65?
NO
A A
12 | Switch to 13 | Switch to

alternate RAD
CNTLR in LOOP 1

(L1)

e RAD BYP VLV
MODE 1 — MAN

e RAD CNTLR
LOOP 1 -
AUTO B(AUTO
A)

o After 10 sec,
RAD BYP VLV
MODE 1 -
AUTO

FREON LOOP
EVAP OUT Ts 1,2
decr to < 60 degF

alternate RAD
CNTLR in warmest
loop

(L1)

e RAD BYP VLV
MODE 1(2) -
MAN

¢ RAD CNTLR
LOOP 1(2) -
AUTO B (AUTO
A)

o After 10 sec,
RAD BYP VLV
MODE 1(2) -
AUTO

®

FREON RAD OUT

NO

14 | FREON

CNTLR AUTO A(B)
FAILURE

~2 min after T decr ?

MODE 1 — VES

AUTO ? v

NO | YES 15 | FREON
LOOP 1(2) RAD
v CNTLR AUTO A(B)

CONTROLLING

16 | FREON HIGH

LOOP 1 RAD

LOOP 1(2) RAD
FLOW CNTL VLV
FAILED IN MIN
FLOW POSITION

@ Loss of RFCA —
Next PLS depending
on H20 quantities

05/24/06
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ECLS

I ®

6.4a

@ Loss of RFCA —
Next PLS depending

17 | Deactivate 18 | Switch to 19 I YES | 20 | TRANSIENT on H20 quantities
pump in aff loop alternate RAD FES in use ? "JRADOUTT Loop will be
(L) CNTLR in LOOP 2 NO > 68 degF reactivated for entry
CAUSED FES
* PREON PUMP (L) . OVERTEMP (® Wccro
LOOP 1(2) - « RAD BYP VLV 21 | TRANSIENT SHUTDN determine failure
OFF MODE 2 - MAN RAD OUT T .
 Perform RAD e RAD CNTLR > 65 degF ! 'tCoFrglo\ng%:?P
STOW/DEPLOY LOOP 2 — CAUSED BY VLV tb posit
(ORB OPS, AUTO B ATTITUDE OR 22 ’ d[_)03| ion.
ECLS) (/?tUTO A) TEMPORARY e Goto FES e e P RAD
* After 10 sec, HEAT LOAD RESTART, ECLS :
(L2) RAD BYP VLV SSR-5 — BYP VLV may not
If FREON LOOP MODE 2 — return to BYP
1(2) deactivated: AUTO immediately. If
e 02SYS1(2) | RAD BYP VLV tb
SPLY - CL Es"ig'\(‘)bggp 10 YES ZSOFRZEON returns to BYP, go
th-CL si, LOOP 2 RAD to block [28
( ) decr < 60 degF CNTLR A(B) o bloc
¢ Inhibit FREON ~2 min after MODE EAILURE
FLOW C&W 2—-AUTO ?
PARAMETER NO
106(116) 11 3|32
(L1)
« FLOW PROP L ® )
VLV LOOP 24 | POOR HEAT |25 | YMCC before deploying radiators
2(1)-ICH REJECTION "|(ORB OPS)
(tb-ICH)
QZET;LUODéEZOR o If Evap Out T < 68 degF:
e Perform FES -
RESTART, ECLS FLOW CNTL VLV Perform FES RESTART, ECLS SSR-5 >>
SSR-5 FAILED IN MIN e If Evap Out T > 68 degF, activate FES
FLOW POSITION secondary controller
* Goto LOSS OF (L)
1 FREON LOOP o FLASH EVAP CNTLR SEC — ON
I(D(\)/\TIEDIT\IKT' After 30 sec:
«JEVAP OUT T ~62 degF
If on secondary FES controller:
«VFREON FLOW PROP VLV LOOP 1,2
(two) — ICH (tb-ICH)
26 | Switch t * H20 LOOP 1(2) BYP MAN — DECR (hold
alternate CNTLR in 35 sec)
bypassed loop
(L1)
«VRAD BYP VLV
MODE 1(2) —
AUTO
e RAD CNTLR
LOOP 1(2) —
AUTO B(A) (wait
90 sec, monitor
t) ®
RAD BYP VLV 1(2) | 27|raDBYP
th stays in BYP [ VLV FAILED IN
RAD BYP VLV 1(2) 28 | VBypass logic A in bypassed LOOP 1(2) BYP
goes to RAD then g )
returns to BYP «JRAD BYP VLV MODE 1(2) - AUTO
RAD BYP VLV 1(2) e RAD CNTLR LOOP 1(2) — OFF
goes to RAD then (L4:P)
remains in RAD e cb AC2(AC3) ®B RAD CNTLR 1A(2A) — op
O [
e RAD CNTLR LOOP 1(2) - AUTO B
29 [ FREON o Wait 90 sec
éﬁ?le(Az()B?AD RAD BYP VLV 1(2) tb go to RAD and remain _|ves [ 30| FroN
in RAD ? >
FAILURE LOOP 1(2) RAD
NO CNTLR A BYPASS
LOGIC FAILED
06/25/06 6-35 MAL/ALL/GEN I



ECLS 6.4a (Cont)

f
OFS gl
©) ™ ouUT T

| 31 | Average ves | 32 | HiGH TEMP | 33 | \Bypass logic (3) Loss of RFCA -
FREON RAD OUT " | CAUSED FES B in bypassed Next PLS depending
T > 68 degF ? SHUTDN LOOP 1(2) on H20 quantities
0 CAPABILITY OF
FES EXCEEDED (D) (@) rrapoUTT
y e RAD CNTLR > 65 degF not
34 | Restart FES LOOP 1(2) - explainable by
OFF attitude, troubleshoot
(L) radiators. Go to
o FLASH EVAP (L4:P) block
PRI A(B) — e cb AC2(AC3) ©B
OFF,ON @ RAD CNTLR Expect same
FREON LOOP es| 35 | TRANSIENT 1AQ2A) —cl transient on next
EVAP OUT T 1,2 *I'RAD OUT T e cb AC1 DA(DB) daylight pass if same
~39 degF after > 68 degF ?BAIgBCNTLR attitude
30sec? CAUSED FES (28) ~op SEC CNTLR
NO OVERTEMP (LD) controls at 62 degF.
SHUTDN ¢ RAD CNTLR If EVAP OUT T < 62
—Y LOOP 1(2) - degF, SEC CNTLR
36 | Switch to AUTO A operation cannot be
alternate FES e Wait 90 sec verified. Further
CNTLR RAD BYP VLV 1(2) [ves| 37 | FREON troubleshooting reqd
(L1) tb go_to'RAD and "I LOOP 1(2) RAD to detleI:[mlfn?I
ELASH EVAP remain in RAD ? CNTLR B BYPASS complete failure

CNTLR NO LOGIC FAILED
« PRI A(B) — OFF

e  B(A)-ON @

FREON LOOP YES | 38 | PRI A(B) FES E | 40| FLOW
EVAPOUTT 1,2 " CNTLR FAILURE (L4:P) "J CONTROL VLV
;ggsgs%': after « cb AC1 GA(®B) FAILED IN MAX
RAD CNTLR FLOW POSITION
NO 1B(2B) —cl CAUSING RADS
Y @ TO IMMEDIATELY
| 41 | Switch to FES BYPASS
SEC CNTLR
(L1)
FLASH EVAP
CNTLR
PRI B(A) - OFF
e SEC - ON
FREON LOOP E% 42 | PRI A AND | 43 | Deploy
EVAP OUT T 1,2 "IPRIBFESCNTLR |  |Radiators
< 62 degF after EAILURE
30 sec ? e Perform RAD
STOW/DEPLOY
NO (ORB OPS,
ECLS)
44| TOPPING If EVAP OUT
EVAP FAILURE T > 60 degF:
o FREON FLOW
v PROP VLV 1,2
(two) — ICH
45 | (tb-ICH)
(L1) ¢ H20 LOOP 1(2)
e FLASH EVAP CNTLR SEC — OFF BYP MAN —
If EVAP OUT T > 60 degF: gggei)(m'd
e FREON FLOW PROP VLV 1,2 (two) — ICH

(tb-ICH)
e Active H20 LOOP 1(2) BYP MAN —
DECR (hold 35 sec)

«\MCC

e Use (ORB PKT, PRIOR PWRDN) (lettered)
11-1 to maintain EVAP OUT TEMP
< 65 degF
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ECLS 6.4a (Cont)

From ORB PKT,

EVAP OUT T LOW

'

46 [ NH3 Leak on
FREON LOOPs

o Wait 3 min (for
cold Freon slug to
pass through
Freon-to-Water
Interchanger)

(L1) If any FREON

LOOP off:

¢ FREON PUMP
LOOP 1,2 (two) —
B

!

48 | Return to initial config

¢ Maintain high heat load (RADS HIGH
or RADS BYP) until NH3 depleted
(NH3 depletion indicated by EVAP
OUT T > 55 degF for 2 min)

(L1)

e NH3 CNTLR A,B — OFF

¢ IfRAD BYP VLV 1,2 tb — BYP
RAD BYP VLV MODE (aff loop) —
AUTO
RAD CNTLR (aff loop) — OFF,
AUTO A
Wait until EVAP OUT T ~57 and
stable (approx 3 min), then:

e H20 PUMP LOOP 1 - GPC

¢ RAD CNTLR OUT TEMP — NORM

Yy

47 [ FREON LOOP Leaking

o Maintain high heat load (RADS HIGH or
RADS BYP) until ‘S88 FREON FLOW 1(2)
msg

(L1)

e Leaking FREON PUMP LOOP 1(2) — OFF

«VGood FREON PUMP LOOP 2(1) - B

e FLOW PROP VLV LOOP 2(1) — ICH

(tb-ICH)

e If RAD BYP VLV 2(1) tb — BYP

RAD BYP VLV MODE 2(1) - AUTO
CNTLR LOOP 2(1) — OFF, AUTO A

Wait until EVAP OUT T ~57 and stable,
then:

¢ H20 PUMP LOOP 1 - GPC

e RAD CNTLR OUT TEMP — NORM

(L2)
«J02 SYS 1(2) SPLY — CL (tb-CL)
e 02 SYS 2(1) SPLY — OP (tb-OP)

e Stow radiator in leaking loop (RAD
STOW/DEPLOY (ORB OPS, ECLS))

(R13U)

¢ Inhibit FREON LOOP 1(2) FREON FLOW
parameter 106(116) and EVAP OUT T 1(2)
parameter 107(117)

e If FES reqd, go to FES RESTART, ECLSS,
SSR-5

o If reqd, perform LOSS OF 1 FREON LOOP
(ORB PKT, PWRDN)

(L2)
e 02 SYS 1,2 SPLY (two) — OP
PL H20O Loop present ? NO

YES

i y
49 [ PL cooling NO | 50 | _| 51 | Return to initial
reqd ? | e Deactivate PL " |Flow Prop Viv config

YES Loop (L1)

e FLOW PROP VLV
LOOP 1,2 (two) —

ICH (tb-ICH)
\ l
52 | Return to initial | 53]
Flow Prop Viv o If FES reqd,
config go to FES
RESTART, ECLS
1) SSR-5
« FLOW PROP
VLV LOOP 1/2 —
PL HX (tb-PL)
04/13/07 6-37 MAL/ALL/GEN I,1



ECLS

©)

From ORB PKT,
FREON FLOW
LOW

il

SM 88

APU/ENVIRON

THERM

¢ Note aff loop
Freon flow rate

Aff loop FREON
FLOW {’ or ‘L’ ?

YES

\

6.4b FREON FLOW LOW

2 0 ves

3 | Is aff FREON

Is aff loop FLOW
PROP VLV tb — PL ?

NO
(2]

y /

4

«\SIG CONDR B

FLOW > 1300 ?

YES

©)

@ FREON FLOW
meter on pnl O1 may
be used as alternate

Do not operate
FREON SIG CONDR
sw(s) on pnl O17
before YMCC

(CRT) FREON VES| 5 | (L4:N)cb AC3 |YES | 6 | SIG CONDR
IE(LDOOVF\’/ jLFRIE(jON " |®B FREON SIG "] OR SW SHORT
an NDR - op ?
ACCUM QTY ‘L' ? co op
NO
NO A
7 ]
(017)
« SIG CONDR
FREON B —
AC2
Any indications NO | 8 | SIG CONDR
remain ? "1 AC3 PWR
YES FAILURE
\J
| 9 |'sic conpr
FAILURE
\
[ 10]
«VSIG CONDR A @
(CRT) FREON VES| 11 | (L4:N) cb AC2 |YES | 12| SIG CONDR
II;(LDé)DVF\’/2LFREdON ®B FREON SIG " OR SW SHORT
‘L’ an _ 2
ACCUM QTY ‘L’ ? CONDR —op
NO
NO
\ A Y
13 |OPS 2 14
available ? (017)
VES o o SIG CONDR
FREON A —
Any indications NO | 15 SIG CONDR
remain ? "] AC2 PWR FAILURE
YES
\
16 | SIG CONDR
FAILURE
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ECLS 6.4b (Cont)
17 | (CRT) Aff No [ 18 |affFREON  [NO | 19]
FREON LOOP ~|LOOP ACCUM o Note RAD IN
ACCUM QTY QTY > 70% ? TEMP in good
<3%? YES loop
YES i @@ RA% IIN TEMPin  |NO | 20 | FREON
good loop "I FLow xpcRr
21| N2 LEAK increasing in FAILURE
RESULTING 5 min ?
IN PUMP lYES
CAVITATION AND
LOOP LOSS
19 | 54
22 | Aff loop VES [ 23]
Radiator in bypass ? - (L1)
o) « Aff RAD BYP
i VLV MODE
” 1(2) - AUTO
e Cycle RAD
(L1 CNTLR LOOP
o Aff RAD BYP VLV 1(2) - OFF,
MODE 1(2) — AUTO A (wait
MAN 90 sec)
e RAD BYP VLV «VRAD BYP VLV
MAN SEL 1(2) — tb (two) — RAD
BY E;g"BYP’ (CRT)FREON  |ves| 25| BLocKAGE

(CRT) FREON

NO

26 |

FLOW return to
normal ?

YES

V@@

29 | BLOCKAGE
IN RADIATOR

0]

(L1)

o Aff RAD BYP
VLV MODE
1(2) - AUTO

e Cycle RAD
CNTLR LOOP
1(2) - OFF,
AUTO A (wait
90 sec)

«VRAD BYP VLV
tb (two) — RAD

(L1

o Aff RAD BYP
VLV MODE
1(2) - AUTO

e Cycle RAD
CNTLR LOOP
1(2) — OFF,
AUTO A (wait
90 sec)

«VRAD BYP VLV
tb (two) — RAD

MO.0/0

31[BOTH

PUMPS
DEGRADED OR

LOOP BLOCKAGE

FLOW return to
normal ?

NO

A/

IN BYPASS LEG

©.00,

7]

28 | BOTH

(L1

o Aff RAD BYP VLV
MODE 1(2) -
MAN

e RAD BYP VLV
MAN SEL 1(2) —
BYP (tb-BYP,
~3 sec)

e RAD CNTLR
LOOP 1(2) -

OFF

32 | (CRT) Aff YES | 33 [ N2 LEAK IN
FREON LOOP 1(2) ["TACCcuM
ACCUM QTY RESULTING IN
>70% ? OCCASIONAL

NO PUMP

y CAVITATION
34 | C/W FAILURE '
OR TRANSIENT
FAILURE 35 |
«WMCC

PUMPS
DEGRADED OR
LOOP BLOCKAGE

Pwrdn of some
equipment may be
reqd depending on
heat load

Loss of Freon
Loop next PLS entry

@ YMCC to
determine failure

With blockage in
radiator, RADS may
be manually
bypassed to incr
loop’s flow in the
event of loss of other
FCL

@ If blockage in
radiator deactivates
Freon Loop, RADS
may be manually

bypassed and
reactivated for entry

If cavitation

occurs frequently,
loop is lost

02/21/07
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ECLS

6.4b

(Cont)

0]

e\Correct Freon Flow 1(2) SM ALERT limit
set selection by SM preconditioning

[SM 60 SM TABLE MAINT |

[fLOOP 1
e ITEM1+0631100EXEC

If LOOP 2:
¢ ITEM1+0631300EXEC

Limit set 1 (low: 1950; high: - -)

37| SELECTED

Limit set 2 (low: 1300; high: - -)

\ 4

38 | C/W FAILURE
OR TRANSIENT
FAILURE

21

30

31

52

53

Q0

| 40 | (CRT) If aff
FREON LOOP
FLOW < 750 lb/hr
(OSL) or MCC call

(L1)

Deactivate pump in
aff loop:

« FREON PUMP
LOOP 1(2) —
OFF

loop:

Stow radiator in aff

e Perform
PORT(STBD)
RAD OPS,
MECH SSR-1

(L2)

e 02SYS 1(2)
SPLY - CL
(to-CL)

(L1)

« FLOW PROP
VLV LOOP
2(1) - ICH
(tb-ICH)

(R13U)

o Inhibit FREON
LOOP 1(2)
FREON FLOW
parameter 106
(116)

e Goto LOSS OF 1
FREON LOOP
(ORB PKT,
PWRDN)

\ i

SM ALERT LIMIT
SET IS NOT
CONSISTENT
WITH VALVE
STATUS. SM
ALERT IN LIMIT
SET 1 WHEN
FLOW PROP VLV
IS INPL

B8

o Reset SM ALERT limits on aff loop

[SM 60 SM TABLE MAINT |

LOOP 1

LOOP 2

FREON FLOW

o ITEM1
+0631100

e ITEM 2
+1300EXEC

PL HX FLOW

o ITEM1
+0631103

FREON FLOW

e ITEM1
+0631300

e ITEM 2
+1300EXEC

PL HX FLOW

o ITEM1
+0631303

If cavitation

occurs frequently,
loop is lost

(9) FCL1 - PORT
FCL2 - STBD

Crew may opt to
have MCC manage
software limits via
TMBU

03/06/07
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6.4b

(CRT)

e Note PL HX
FLOW rate in aff
loop

YES

Aff loop Radiator in
bypass ?

(Cont)

42 | (CRT) PL HX

NO

\ A

"[FLOW 1(2) < 220

Ib/hr if (L1) aff loop
FLOW PROP VLV
LOOP 1(2) — ICH or
PL HX FLOW 1(2)
<950 Ib/hr if (L1) aff
loop FLOW PROP
VLV LOOP 1(2) — PL
HX ?

NO
Y

43 | (CRT) PL HX

| 44 | XDCR SHIFT

FLOW 1(2) > 350
Ib/hr if (L1) aff loop
FLOW PROP VLV
LOOP 1(2) — ICH or
PL HX FLOW 1(2)

> 1300 (OSH) Ib/hr
if (L1) aff loop FLOW
PROP VLV LOOP
1(2) - PL HX ?

®®

\i

(ARS ICH LEG)

| 45 | (CRT) PL HX
FLOW 1(2) < 200
Ib/hr if (L1) aff loop
FLOW PROP VLV
LOOP 1(2) - ICH or
PL HX FLOW 1(2)

< 900 Ib/hr if (L1) aff
loop FLOW PROP

46 | (CRT) PL HX

Y

FLOW 1(2) > 300
Ib/hr if (L1) aff loop
FLOW PROP VLV
LOOP 1(2) — ICH or
PL HX FLOW 1(2)

> 1300 (OSH) Ib/hr
if (L1) aff loop FLOW

VES

47 | BLOCKAGE

48

INLOOP (ARS
ICH LEG)

(8]

o Aff loop FLOW
PROP VLV LOOP
1(2) - PL HX

Pwrdn of some
equipment may be
reqd depending on
heat load

Loss of Freon
Loop next PLS entry

VLV LOOP 1(2) — PROP VLV LOOP
PL HX ? 1(2)—PLHX?
YES NO
\i
49 | XDCR SHIFT
(ARS ICH LEG)
RN ! ©.0,
50 | (CRT) Aff loop |[NO | 51 |(CRT) Aff ES| 52 | FREON
AFT CP FLOW " |FREON LOOP “J LOOP LEAK
> 450 Ib/hr ? ACCUM QTY = 3%
YES orless ?
NO
y @@ Y
53 | LOOP 54 | (CRT) Aff YES | 55 [ N2 LEAK
BLOCKAGE (IN PL FREON LOOP " RESULTING IN
AND/OR ARS ICH ACCUM QTY PUMP
LEG) >70% ? CAVITATION AND
LOOP LOSS
NO
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ECLS 6.4d FRN FLOW PROP VLV
PL HX FLOW {
@ N2 leak across
SM FCL accum bellows
ALERT can cause cavitations
of pump. Frequent
S88 FRN PL HX 1 cavitation = loop loss
12 " [[smsg apur (@ “mcc. with
ENVIRON THERM Sig Condr or sw
If: Note: short, do not operate
(LY FREON FLOW ___ FREON SIG CONDR
FLOW PROP VLV PL HX FLOW sw(s) on pnl 017
LOOP 1(2) — PL —
HX @ PL HX FLOW ' or NO | 2 |(CRT) FREON NO‘ 3 | CcLASS 3
PL HX FLOW L2 “[Loor Accum ALARM S/W
< 500 Ib/hr YES QTY >70% ? FAULT OR
y TRANSIENT
YES
With FLOW PROP 4 | (L1) FLOW FAILURE
VLV - ICH PROP VLV v @
PL HX FLOW is tb—ICH 2
TMBU — OSL S 5 5 | N2 LEAK 6 |
vE N RESULTING IN "emce
OCCASIONAL
PUMP
y CAVITATION
=
«VSIG CONDR A @
(CRT) FREON ves | 8 |(anycbac2 [ves| o | sic conpr
LOOP 1 PL HX ®B FREON SIG "| OR SW SHORT
FLOW ‘L' FREON CONDR - op ?
LOOP 2 FREON
FLOW ‘L, and i NO
FREON LOOP 2
ACCUM QTY ‘L' ? 10
NO (017)
e SIG CONDR
FREON A —
AC3
Any indications NO | 11 | SIG CONDR
remain ? "TAC2 PWR
YES FAILURE
\/
12 | SIG CONDR
) FAILURE
13 |
«VSIG CONDR B @
(CRT) FREON YES | 14 | (L4:N) cb AC3 |YES | 15| SIG CONDR
LOOP 2 PL HX " |®B FREON SIG “ | OR sw SHORT
FLOW ‘L', FREON CONDR - op ?
LOOP 1 FREON
FLOW 'L’, and N
FREON LOOP 1
ACCUM QTY ‘L' ? 16
(017)
Y e SIG CONDR
17 | (CRT) FREON ;E'ZEON B-
FLOW < 1300 —
lb/hr ? Any mdl’;:atlons NO | 18| SIG CONDR
remain 7 o AC3 PWR
NO VES YES FAILURE
19 | SIG CONDR
FAILURE
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ECLS 6.4d (Cont)
Pwrdn of some
equipment may be
l reqd depending on
heat load and amount
20 | Radiator in ES| 21 | (CRT) FREON |NO 24 of blockage
bypass ? ~|FLOW > 2000 -
Ib/hr 2 Crew may opt to
NO : have MCC manage
YES @ software limits via
\/ \ A TMBU
22 | (crT) FREON |YES | 23| BLOCKAGE
FLOW > 1900 “[INLOOP (PL HX
Ib/hr 2 LEG)
NO
21
A
24 | XDCR SHIFT _ 25
OR SMALL | evMCC
BLOCKAGE IN
LOOP (PL HX
LEG)
26 |
eVCorrect PL HX 1(2) FLOW SM ALERT limit
set selection by SM preconditioning
[sM 60 SM TABLE MAINT |
If LOOP 1:
e« ITEM1+0631103EXEC
If LOOP 2:
e« ITEM1+0631303EXEC
Limit set 1 (low: OSL; high: - -) »] 27| FAILURE OF
C/W SYSTEM
Limit set 2 (low: 500; high: - -)
, O
28 | INCORRECT |29 |
SM ALERT LIMIT « Reset SM ALERT limits on aff loop
SET SELECTION [SM 60 SM TABLE MAINT]|
BY SM
PRECONDITIONING LOOP 1 LOOP 2
DUE TO FAILURES FREON FLOW FREON FLOW
AT VALVE SWITCH e ITEM1 e ITEM 1
OR SOFTWARE +0631100 +0631300
EXEC EXEC
e ITEM4+1950 e ITEM4+1950
EXEC EXEC
PL HX FLOW PL HX FLOW
e ITEM1 e ITEM1
+0631103 +0631303
EXEC EXEC
e INH-ITEM 10 e INH-ITEM 10
EXEC EXEC
06/25/06 6-43 MAL/ALL/GEN I




ECLS 6.4e
SM
ALERT
S88 FRN AFT 1
cP1@ SM 88 APU/
ENVIRON THERM
AFT CP FLOW ¢ Note AFT CP
< 200 Ib/hr FLOW

AFT COLDPLATE FLOW {

FREON LOOP AFT |NO | 2 |Either FREON [NO | 3 | CLASS 3
CP FLOW ' or " |LOOP ACCUM “[ALARM S/W
‘L QTY > 70% ? FAULT OR
YES YES TRANSIENT
i @ FAILURE
ﬂ N2 LEAK
RESULTING IN
OCCASIONAL
PUMP
il (CRT) Either CAVITATION
FREON FLOW
<1950 Ib/hr if (L1)
FLOW PROP VLV
LoorP12)-icH [|ES o
or FREON FLOW
<1300 Ib/hr if (L1)
FLOW PROP VLV
LP 1(2) - PL HX ?
NO
\ 4
| 6 |Radiatorsin ~ |ves[ 7 [(crm Either eS| 8 | BLOCKAGE
bypass ? "IFREON FLOW "] IN LOOP (AFT CP
o > 2600 Ib/hr if (L1) LEG)
FLOW PROP VLV
LOOP 1(2) — ICH
or FREON FLOW
> 1800 Ib/hr if (L1)
FLOW PROP VLV
LP 1(2) - PL HX ?
NO
\ \
| 9 [crnEither  [No | 10| xDCR SHIFT,

FREON FLOW
> 2300 Ib/hr if (L1)
FLOW PROP VLV
LOOP 1(2) - ICH

or FREON FLOW
> 1700 Ib/hr if (L1)
FLOW PROP VLV
LP 1(2) — PL HX ?

YES
O,

11 | BLOCKAGE
IN LOOP (AFT CP
LEG)

"I SMALL

BLOCKAGE IN
LOOP (AFT CP
LEG), OR
INSTRUMENTA-
TION FAILURE

N2 leak across
FCL ACCUM
bellows. Frequent
cavitation = loop lost

@ Loss of FCL

definition next PLS
entry

05/25/06
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ECLS 6.4f
SM
ALERT
S88 FREON 1
QTY 1(2) SM 88 APU/
ENVIRON THERM
FREON ISOL 1(2)
=1SOL
FREON ISOL 1,2
BFS #ISOL
SM 0 THRM
FRN

ACCUM QTY < 12%

2 |

ACCUM QTY {

FREON LOOP =
next PLS Entry

NO

\

(CRT)
FREON LOOP 1(2)
ACCUM QTY:
<-50r>212% »] 3 |CLASS 3
> 5 and <12% ALARM S/W
FAULT,
! TRANSIENT
FAILURE, OR
4 | FREON LEAK INSTRUMENTA-
WITH ISOL S/W TION OR LOGIC
FAILURE OR ISOL FAILURE
MODE SWITCH IN
MANUAL
, O)
5 |FREON LoOP VES| 6 |FREON
1(2) FLOW =L’ ? LOOP 1(2)
DEPLETED

7 I Manually

isolate Aff Radiator

L2)

o FREON ISOL
MODE - MAN

o Aff FREON ISOL
LOOP -
ISOLATE

Loss of one

10/11/06
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ECLS 6.4f (Cont)

(CRT) FREON
LOOP 1(2) ACCUM
QTY:

Loss of one
FREON LOOP =
next PLS Entry

Leak isolated
= Next PLS Entry,
depending on Supply
H20 quantities and

- management. Loss
<-50r212% ol o 10 | Reestablish of RAD cooling in
" | 'NADVERTENT Radiator Flow Aff FREON LOOP
>-5and <12% RAD ISOL DUE TO
INSTRUMENTA- « Go to RADIATOR (3) FcL1 = PORT
TION OR LOGIC ISOL FCL2 = STBD
7 6.4a RECOVERY,
l—_—| FAILURE ECLS SSR-9
A Y l
11 | Evaluate
Freon Loop Leak
(CRT)
FREON LOOP 1(2) @
ACCUM QTY:
> ~0% and stable ol 12 | FREON LEAK
ISOLATED TO
decr or ~0% RADIATOR
13 | UNISOLATED
FREON LEAK OR
LOOP DEPLETED |_|6
\ A y Y @
14 | 15 [ Deactivate
« Monitor Aff pump in leaking/
FREON LOOP isolated loop:
FLOW o
* When FLOW =L « FREON PUMP
g P LOOP 1(2) —
OFF
(L2)
e 02SYS 1(2)
SPLY - CL
(tb-CL)
Stow radiator in
affected loop:
e Perform RAD
STOW (ORB
OPS, ECLS)
(L1)
o FLOW PROP VLV
LOOP 2(1) -
ICH (tb-ICH)
(R13U)
e Inhibit FREON
LOOP 1(2)
FREON FLOW
param 106(116)
e Goto LOSS OF 1
FREON LOOP
(ORB PKT,
PWRDN)
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ECLS

6.49 EVAP TEMP HI LOAD INBD

(OUTBD) DUCT(NOZ) ™

@ Upon initial

SM activation of heaters,
ALERT FDA limits are not
@ enabled until
following time has
S88 EVAP 1 elapsed?
HI'LD TEMP SM 88 APU/ INBDT 25 min
ENVIRON THERM OUTBD T 16 m@n
EFo EVAPTEMPHI N0 | 2 [(cRT) 3 | cLASS 3 NOZT 40 min
SMEOV'TA';RM LOAD INBD "[EVAP TEMP HI "IACARM s/W If noz htr failed,
(OUTBD) DUCT LOAD INBD FAULT OR HI LOAD EVAP still
(NOZ) =1 or 'H’ (OUTBD) DUCT TRANSIENT operational. If
If: (400 degF) ? (NOZ) =\ or 'L FAILURE inbd/outbd duct htr
HI LOAD YES 0 deaF) 2 failed, HI LOAD
_— (0 degF) EVAP lost
degF YES o
INBD > 375 y Loss of insight
4 | switch htrs requires dual htr ops
INBD <150 when htrs are
(L1) activated
OUTBD | > 330 « HI LOAD DUCT ®
OUTBD | <150 HTR - B(A,C)
NOZ > 350 Temp(s) incr ? 5 | HTR A(B,C)
THERMOSTAT OR
NOZz <100 NO TEMP CNTL
6 | Switch to dual FAILED OFF (OP)
htrs
(L1)
e HI LOAD DUCT
HTR - A/B
Temp(s) incr ? 7 | COLD
v o) ENVIRONMENT.
8 | Switch htrs DUAL HTR
OPERATION
(L1) REQD
e HI LOAD DUCT
HTR - B(A,C) A
Temp(s) decr ? NOJ 9 |SNSR
FAILURE
YES
] y @
10 | HTR A(B,C) 11
THERMOSTAT OR ()
TEMP CNTL  HI LOAD DUCT
FAILED ON HTR - A/B
(CLOSED)  Monitor remaining
duct temps to
htr ops
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ECLS 6.4h EVAP TOPPING DUCT T
FWD(AFT), L(R) TN
@ Topping FES
SM still operational if left,
ALERT right htrs failed. Loss
of fwd or aft htr could
result in duct freezing
fgg E\éﬁ; > 1 and eventual loss of
SM 88 APU/ topping FES
ENVIRON THERM , ,
BFS @ Ifinstr loss is on
SM O THRM EVAP TEMP DUCT [NO | 2 | (CRT) NO | 3 |CLASS 3 either fwd or aft duct,
EVAP TOPPING "|EVAP TEMP DUCT | | ALARM S/W then dual htr ops is
FWD(AFT) TOPPING FAULT OR reqd as these htrs
L(R) =1 or ‘H’ FWD(AFT) TRANSIENT are considered
If: (400/250 degF) ? LR) ="V or 'L FAILURE mandatory
S88/BFS SM 0
- YES (0 degF) ? @ If instr loss is on
degF YES either left or right
FWD > 330 v ﬂ;}ct, th_en onlé/ single
. r ops is req
FWD <100 4 | Switch htrs
AFT | >330 (L1)
e TOP EVAP HTR @
AFT <100 DUCT - B(C,A)
Temp(s) incr ? YES | 5 [HTR FAILURE
S88 ONLY >
_— NO
degF \
L > 245 6 | Switch to dual
L < 50 htrs
R > 245 e TOP EVAP HTR
DUCT - A/B
R < 50 Temp(s) incr ? YES| 7 |CO|—D
y ENVIRONMENT.
8 | Switch htrs NO DUAL HTR OPS
REQD
(L1)
e TOP EVAP HTR
DUCT - B(C,A) Y
Temp(s) decr ? NO | © | SNSR
FAILURE
YES
A Y @
10 [HTR A 11 | Fwd or Aft VES | 12 | Dual htr ops
THERMOSTAT Sensor failed ? L)
FAILURE NO e TOP EVAP HTR
Y @ DUCT - A/B
13 * Monitor remaining
duct temps to
(L) htr ops
e TOP EVAP HTR
DUCT - A(B,C)
o Monitor remaining
duct temps to
htr ops
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ECLS 6.4i EVAP TOPPING L(R) NOZ TV
q.P Topping FES
still operational with
SM Noz Htr failed off as
ALERT long as fwd and aft
duct htrs are
operational
S88 EVAP e
TOP TEMP " [[sm 8s apU/
ENVIRON THERM
BFS
EVAPTEMPNOZ |no | 2 [(crT)EvAP [NO | 3 [cLass3
SMEOV'TA';RM TOPPING L(R) = ‘T [™[TEMP NOZ " ACARM sW
or ‘H' (250 degF) ? TOPPING L(R) = ‘1’ FAULT OR
YES or ‘L’ (0 degF) ? TRANSIENT
L(R) NOZ FAILURE
> 245 degF YES
<40 degF
4 | Switch htrs
(L1)
o TOP EVAP HTR
NOZ L(R) - B
AUTO (AAUTO)
Temp(s) incr ? NOJ 5 | SNSR
v FAILURE
\ \ @
6 | Switch htrs 7 |HTR A(B)
L) TEMP CNTL
« TOP EVAP HTR FAILED OFF
NOZ L(R) - B
AUTO (A AUTO) y
Temp(s) decr ? NO; 8 | SNSR > 9 |
FAILURE L)
VES « TOP EVAP HTR
NOZ L(R) - A
10 | HTR A(B) AUTO(B AUTO)
TEMP CNTLR
FAILED ON
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ECLS 6.4) EVAP FDLN TEMP FWD
(MID,AFT,TOP,HI LOAD,ACCUM) ™
SM
ALERT
S88 EVAP e
FDLNTA(B) " [[sm 8s apU/
ENVIRON THERM
BFS EVAP FOLN T FwWD|No | 2 [(crT EVvAP [N | 3 [cLass 3
SMEOV'TA';RM || | A®B). MID 1A(B), "IFDLN TFWD AB), | " [ ALARM S/wW
MID 2 A(B),AFT MID 1 A(B), MID 2 FAULT OR
A(B), TOPPING A(B), AFT A(B), TRANSIENT
It A(B)., HI LOAD TOPPING A(B), HI FAILURE
S88/BFS SM 0 A(B), ACCUM '
A(B)= T or LOAD A(B),
degF ‘H'(160 degF) ? ACCUM A(B) =’
FWD A(B) | > 140 VES or ‘L’ (0 degF) ?
FWD A(B) | < 50 |
MID 1 AB) | > 140 4 | switch htrs
MID 1A®B) | < 50 2
MID 2 AB) | > 140 e FLASH EVAP
FDLN HTR A(B)
MID 2AB) | < 50 | SPLY - 2(1)
AFT A(B) | > 140 5 | Switch htrs Temp(s) incr ? YES= 6 | HTR
AFT A(B) |< 50 ) 1(2)THERMOSTAT
(L2) FAILURE
<88 ol o FLASH EVAP
only FDLN HTR A(B) !
degF SPLY - 2(1)
NO ] 7 |SNSR 8 |
TOPPING | >140 Temp(s) decr ? "I FAILURE o (L2)
AB) < 50 YES o FLASH EVAP
HILOAD |OSH A FDLN HTR A(B)
A(B) < 50 9 |HTR SPLY - 1(2)
accum |» 0 | [E@ THERVOSTAT
A(B) < 50
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ECLS 6.4 H20 PUMP P 1(2) ™V
H20 LOOP 1]
SM 88 APU/
(F7) ENVIRON THERM
Light on if: H20 LOOP 1(2)
H20 LOOP 1(2) PUMP OUT P:
PUMP OUT P 2 |C/W OR SM 3 |
< 19.5(45) psia FAILURE OR "
> 79.5(81) psia Normal TRANSIENT mice
BACKUP C/W
ALARM oy | 4 [pump outp
XDCR SHIFT
©) ®
S88 H20 L 5 [H2oLoop  |es| 6 |H2o Loop
PUMPP1(2) [T > >
1(2) PUMP OUT T 1(2) BYP CNTLR
‘v FAILED OR
Pﬁmg Ezlo2 n 4 ord and CNTLR PWR
) PUMP AP ‘L’ LOST
Light on if: and
: .
H20 LOOP 1(2) ACLUMQIY A 50
PUMP OUT P NO -

< 19.5(45) psia
> 79.5(81) psia

\

@ Meter on pnl O1
is alternate readout
source

@ YMCC about

reset cb

Normal accum
quantities are about
45, 55 for H20 LOOP
1, H20 LOOP 2,
respectively

QP Preconditioning
will select this limit
set if (L1) H20
PUMP LOOP 1(2) —
ON, or H20 PUMP
LOOP 1(2) - GPC
and GPC — ON
signal present

Possible next
PLS. YMCC

@ Preconditioning
will select this limit

set if (L1) H20

- 7 [H2otoor o | s [insT PUMP LOOP 1(2) —
ALERT 1(2) ACCUM QTY FAILURE OFF, or H20 PUMP
42 LOOP 1(2) — GPC
<88 1120 ] YES without presence of
i 9 I H20 LOOP GPC — ON signal
PUMP P 1(2)
1(2) ACCUM QTY: ® | @ Forenzieak
Light on if: 10 | from accum, PUMP
H20 LOOP 1(2) Dor > OUT P will reach
PUMP OUT P @ eVStatus of alt loop cabin press in the
<50 psia H20 LOOP 2(1) inactive loop and
> 75 psia X o 11 | FREON/H20 ACCUM QTY cabin press plus
or LEAKAGE AT > 70% ? PUMP AP for active
<20 psia INTERCHANGER loop
(inactive loop) YES NO
or, light on if: Normal r ted
' : repeate
HIESN%I(B?PP 1) occurrence (same
. loop), YMCC for
< 33 psid \ MR
> 46 psid possibilities of
or 12 | Aff LOOP ruptured bellows
>5 ps|d PUMP sw pOSitiOn: Causing GN2
(inactive loop) precharge and H20
GPC to mix, or stuck
Nominal Config: bellows
(L4:F) OFF
H20 LOOP PUMP
cb AC1 ®A,®B,®C
1A/2 - op ON
cb AC2 ®A,®B,®C
1B -cl 22
Cg AC|3 DA, 0B,0C Nominal Config:
—-C ! (Cont)
(L4:L) y (La:Ly
cb AC3 @A H20 13 | H20 LOOP cb AC2 DA CAB T
(L4NKT)LR 1-c 1(2) PUMP AP: (M) | cNTR1-d
: cb ACL®ACABT
cb AC1 ®A H20 Normal o] 14 | PUMP OUT P CNTLR 2 —cl
(oci\g-lé)R 2-d XDCR SHIFT OR (L1)
\ ACCUM GN2 H20 PUMP LOOP
cb MNA Ol H20 BYP VoL LEAK. NO 2(1) - ON
tloop 1 SNSR - ACTION REQD 1(2) - GPC
(015:B) “a 1-B(A)
cb MNB OI H20 BYP H’\Z/IgID_g(EPMJAEYP
'-IOOP 2 SNSR - H20 LOOP 2 BYP
¢ MODE — AUTO
(Cont in notes
column)
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ECLS 6.4 (Cont)

4| 8 @ Possible next
PLS. YMCC
! ®
— If repeated
15 | Inhibit PUMP OUT P alarms of aff loop: . 16 | If aff LOOP occurrence (same
LOOP 1 LOOP 2 PUMP sw — ON, loop), YMCC for
(R13U) (R13UV) P& DEORB PREP possibilities of
o Inhibit LOOP 1 PUMP |e Inhibit LOOP 2 PUMP to add steps to ruptured bellows
OUT P (param 105) | OUT P (param 115) configure to causing GN2
C/W limits C/W limits alternate loop for prec_harge and H20
to mix, or stuck
SM 60 SM TABLE SM 60 SM TABLE entry bellows
MAINT MAINT a.
* Aé;l(%PS.SfO, (9) only PuMP
* ITEM1+0612600|e ITEM1+0612700 adc. cerorm OUT P is available
MAL, ECLS o
EX!E(_Z EXEQ SSR-4 blocks on board while in
¢ Inhibit B/U C/W ¢ Inhibit B/U C/W dI7 BES
ITEM 15 EXEC ITEM 15 EXEC an
e Inhibit SM ALERT e Inhibit SM ALERT If both loops are
ITEM 10 EXEC ITEM 10 EXEC failed:
(L1)
6.4m| 7 | 17 | H20 PUMP LOOP
13| 6.40| 6 1,2 — OFF, then go
to LOSS OF 2 H20
6.4ml 7 [13]14] I LOOPS (ORB PKT,
6.40| 6 PWRDN
13 17 | PUMP
l DEGRADATION @ As pumps utilize
OR FAILURE H20 flow for active
cooling, extreme or
181420 LOOP oor2 {20 total blockage wil
@) LOOP 1 result in overheating
OR FLOW and failure of the
RESTRICTION 1 pump within min
LOOP 1 »| 19 | VAlternate
LOOP 2 pump
(L4:F)
» cb AC1 H20
LOOP PUMP
v @@@ 1A/2 (three) —cl
20 | Aff LOOP (L1)
PUMP sw — ON e H20 PUMP
when fault was LOOP 1-A(B) @ @
annunciated ? H20 LOOP 1 NO | 21 | PROBLEM IN
NO YES PUMP OUT P "I BOTH PUMPS OR
normal ? DOWNSTREAM IN
YES LOOP
y y y
22 23| PROBLEM 24 | Aff LOOP NO 25
. Goto ONLY IN PUMP PUMP sw — ON "Te Goto
RECONFIGTO| |B(A) when fault was RECONFIG TO
ALT H20 LOOP annunciated ? ALT H20 LOOP
(H20 LOOP 1), lYES (Reconfig to H20
ECLS SSR-4 LOOP 2), ECLS
v 26 I Deactivate SSR-4
ﬂ Deactivate H20LO0P 1
H20 LOOP 2 (L1)
H20 PUMP
(L) ' N
e H20 PUMP LOOP 1 - OFF
LOOP 2 — OFF y
28 | Aff LOOP NO | 29 | Reconfig
PUMP sw — ON " [Loop 1
T
i e H20 PUMP
y YES LOOP 1-GPC

30 | No action reqd
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ECLS 6.41  (Cont)
10 7 |10
IO, v
31| H20 LOOP 32 | LOOP LEAK
TO H20 LOOP HAS DEPLETED
LEAK ACCUM; H20
LOOP 1(2) LOST
san[] on[5]
y @ v
33 | Activate 34 | Leaking LOOP [NO [ 35 | Deactivate
inactive H20 LOOP PUMP sw — ON ? " |leaking loop
(L1) YES (L1)
« H20 PUMP « H20 PUMP LOOP
LOOP 2(1) - ON % 1(2) - OFF

e Go to RECONFIG

Possible next
PLS. YMCC

@ For GN2 leak
from accum, PUMP
OUT P will reach
cabin press in the
inactive loop and
cabin press plus
PUMP AP for active
loop

If both loops are
failed

(LY

H20 PUMP LOOP
1,2 — OFF, then go
to LOSS OF 2 H20
LOOPS (ORB PKT,
PWRDN

Operation of

TO ALT H20 LOOP,
ECLS SSR-4 both H20 loops  will
— prevent loss of H20
to alt loop
Y ¢ Crew may opt to
37 | Newly activated loop: 28 | INCORREGT have MCC manage
software limits via
LOOP 1 LOOP 2 SM ALERT LIMIT TMBU
(R13U) (R13V) SET SELECTION
e Change LOOP 1 e Change LOOP 2 BY SM
PUMP OUT P PUMP OUT P
PRECONDITION-
(param 105) lower (param 115) lower ING DUE TO
C/W limit to 1.50 vdc C/W limit to 1.50 vdc FAILURES AT
(45 psia) (45 psia)
e - PUMP SW
* Reconfig B/lU C/W [e Reconfig B/U C/W CONTACT OR
SM 60 SM TABLE SM 60 SM TABLE SOFTWARE
MAINT MAINT 6.4m 9
¢ ITEM1+0612600|* ITEM1+0612700 4
EXEC EXEC 6.40 4
o ITEM 11 +4 5 EXEC |o ITEM 11 +4 5 EXEC ! ¢ ®
|
e Reset SM ALERT lower limits on aff loop:
[SM 60 SM TABLE MAINT]|
o] Corea 2o Lo0P 12
oction by S i me PUMP OUT P PUMP OUT P
selection by preconditioning: « TEM1+0612600|s MEM1+0612700
[SM 60 SM TABLE MAINT | EXEC EXEC
¢ ITEM1+0612600EXEC PUMP AP PUMP AP
If LOOP 2: ¢ ITEM1+0612605|e ITEM1+0612705
o ITEM 140 6 12 70 0 EXEC EXEC EXEC
e ITEM2+0 0 EXEC |e ITEM 2 +0 0 EXEC
Limit set 1 (Low: 50; High: 75) | —] 38 | ICH FLOW ICH FLOW
P .50 Hinh- ¢ ITEM1+0612742|e [TEM1+0612722
Limit set 2 (Low: 20; High: ---) EXEC EXEC
o ITEM 2 +0 0 EXEC |e ITEM 2 +0 0 EXEC
} @
41 | ACCUM GN2 LEAK OR
PUMP OUT P XDCR SHIFT
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ECLS

6.4

42 [ Activate pump
of aff loop

(L1)
« H20 PUMP
LOOP 1(2) — ON

Y

44 |H20
LOOP1(2) PUMP
AP ‘NORMAL’ ?

YES

Y

(Cont)
54

ﬂ
(R13U)

e Inhibit LOOP 1 PUMP OUT P
(param 105) C/W limits

|SM 60 SM TABLE MAINT |
Inhibit PUMP OUT P B/U C/W

« ITEM1+06 12600 EXEC

« ITEM 15 EXEC

Inhibit PUMP OUT P SM ALERT
« ITEM 10 EXEC

Inhibit ACCUM QTY SM ALERT
« ITEM1+06126 10 EXEC

—~[19]

e ITEM 10 EXEC

CNTLR problem:

e ITEM 10 EXEC

e ITEM 10 EXEC

Continue only if failure is BYP

Inhibit PUMP OUT T SM ALERT
o ITEM1+06 1264 0 EXEC
Inhibit PUMP AP SM ALERT

e ITEM1+06 12605 EXEC

)

| 45 | s88 H20
LOOP 1(2) FLOW
msg also received
when fault was
annunciated ?

ES

46 | SELECTED

| 47 | Deactivate

NO

Yy @

SM ALERT LIMIT
SET ISNOT
CONSISTENT
WITH PUMP
STATUS. SM
ALERT IN LIMIT
SET 1 WHEN
PUMP INACTIVE

48 | ACCUM GN2
LEAK OR PUMP

49 | Deactivate

pump of aff loop

OUT P XDCR
SHIFT
6.4m| 5
6.4n| 11

(L1)

« H20 PUMP
LOOP 1(2) -
OFF

|6 11| 6.4p| 17

r

50 | Aff H20 LOOP
PUMP sw — ON ?

NO

YES

y

B

e Goto
RECONFIG TO
ALT H20 LOOP,
ECLS SSR-4

pump of aff loop

(L1)
o H20 PUMP
LOOP 1(2) — OFF

!

51 | Deactivate aff 52 |
loop (R13U)
) « Inhibit LOOP 2 PUMP OUT P
e H20 PUMP (param 115) C/W limits
LOOP 1(2) - [SM 60 SM TABLE MAINT |
OFF Inhibit PUMP OUT P B/U C/W
e ITEM1+06 12700 EXEC
35 6'4” « ITEM 15 EXEC
l Inhibit PUMP OUT P SM ALERT
v @ o ITEM 10 EXEC
54 Inhibit ACCUM QTY SM ALERT
N e ITEM1+06 127 10 EXEC
e |nhibit alarms of e ITEM 10 EXEC
aff loop: Continue only if failure is BYP
43 CNTLR problem:
LOOP 1 _’I—l Inhibit PUMP OUT T SM ALERT
LOOP 2 o ITEM1+0 6127 4 0 EXEC

e ITEM 10 EXEC
Inhibit PUMP AP SM ALERT
¢ ITEM1+0612705EXEC

e ITEM 10 EXEC

(7) For GN2 leak
from accum, PUMP
OUT P will reach
cabin press in the
inactive loop and
cabin press plus
PUMP AP for active
loop

Crew may opt to
have MCC manage
software limits via
TMBU

Possible

causes:

PL-MDM failure or
pump switch GPC
position failure
resulting in pump not
receiving GPC
PUMP — ON cmd;

or SM
preconditioning
failure (pump switch
contact or software)
causing selection of
incorrect SM ALERT
limits

Pump function
sw ON position still
available with full
cooling capability

01/12/07
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®

5 | H20 LOOP
1(2) BYP CNTLR

ECLS 6.4m H20 PUMP AP 1(2) NN
SM
ALERT
S88 H20 |1 |
PUMP P 1(2) SM 88 APU/
Light on if: ENVIRON THERM
Hlfa\:lfg'f 1 H20 LOOP 1(2)
PUMP AP:
< 33 psid @
> 46 psid | 2 swraiure
or @ Normal OR TRANSIENT
> 5 psid
(inactive loop) 3 |
or, light on if: H > PUMP AP
H20 LOOP 1(2) XDCR SHIFT
PUMP OUT P
< 50 psia o
> 75 psia @ L | 4 [H20
or LOOP 1(2) PUMP
< 20 psia @ OUT P
(inactive loop) Mord and
PUMP OUT T ‘L’
and
ACCUM QTY ‘L' ?
Nominal Config: )

Refer to 6.4l

Y
6 | Aff LOOP

PUMP sw position:

GPC

OFF

ON

y

7 |H20 LOOP
1(2) PUMP OUT P:

> 60 psia and
< 67 psia

< 60 psia

2> 67 psia

6.4l

q.P Preconditioning
will select this limit

set if (L1) H20
PUMP LOOP 1(2) —
ON, or H20 PUMP
LOOP 1(2) - GPC
and GPC — ON
signal present

@ Preconditioning
will select this limit
setif (L1) H20
PUMP LOOP 1(2) —
OFF, or H20 PUMP
LOOP 1(2) - GPC
without presence of
GPC — ON signal

@ YMCC about

reset ch

06/25/06
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ECLS

6.4m (Cont)

B

«Correct H20 LOOP 1(2) PUMP
AP SM ALERT limit selection by
SM preconditioning

[sM 60 SM TABLE MAINT |

If LOOP 1:

If LOOP 2:

e ITEM1+0612605EXEC

e ITEM1+0612705EXEC

Limit set 1 (low:33; high:46)

9 | INCORRECT
SM ALERT LIMIT

Limit set 2 (low:---; high:5)

SET SELECTION
BY SM

Yy

PRECONDITION-
ING DUE TO

10 | PUMP AP
XDCR SHIFT
HIGH

FAILURES AT
PUMP SW
CONTACT OR

7]

SOFTWARE

y
6.4l

]

o H20 LOOP 1(2)

Y

2]

6.4l

]

* Note status of aff

loop (T, 4, L):

PUMP OUT P:
ICH FLOW:

\

17 | Activate pump
of aff loop

(L1)
o H20 PUMP
LOOP 1(2) — ON

PUMP AP:
I AND ICH FLOW [ 12 | Activate pump | | 13| H20 LOOP

< 100 Ibs/hr " | of aff loop “11(2) PUMP OUT P
‘" AND ICH FLOW | | 14 |H20 LOOP (L1) > 67 psia ?

> 100 Ibs/hr “1(2) PuMP OUT P e H20 PUMP ‘YES NO

ia 2 LOOP 1(2) — ON
Torl > 67 psia ? 2) 6.41
YES NO

15| PUMP AP
XDCR SHIFT
HIGH

H20 LOOP 1(2)
PUMP OUT P <60
psia ?

NO_[ 18 | Aff loop status |YES | 19| SELECTED

| 20 | Deactivate aff

" [in block [16] both " [ SM ALERT LIMIT

PUMP OUT Py SET IS NOT

YES

6.4l

and ICH FLOW ' ? CONSISTENT
NO WITH PUMP
STATUS. SM
ALERT IN LIMIT
SET 1 WHEN
PUMP INACTIVE

\

21 [ PUMP AP
XDCR SHIFT LOW

" [loop

(L1)

« H20 PUMP
LOOP 1(2) -
OFF

Possible causes:
PL-MDM failure or
pump switch GPC
position failure
resulting in pump not
receiving GPC
PUMP — ON CMD;
or SM
preconditioning
failure (pump switch
contact or software)
causing selection of
incorrect SM ALERT
limits

Pump function
sw ON position still
available with full
cooling capability
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ECLS 6.4m (Cont)
Pump function
sw ON position still
| 22| 23 | Inhibit SM ALERT limits on | | Svajiabie with ful
cooling capability
«\Correct selection of H20 H20 LOOP PUMP AP of aff loop Possibl
ossible
k(I?I(EDIIQDTPI'UMP AP 1(2) SM [SM 60 SM TABLE MAINT] causes: PL-MDM
imits by SM - : )
Preconditioning If LOOP 1: failure causing pump
e ITEM1+0612605EXEC failed on at GPC
[sM 60 SM TABLE MAINT | If LOOP 2: PUMP — ON cmd
If LOOP 1: e ITEM1+0612705EXEC termination; or SM
. + preconditioning
g)I(EEMCl 06126805 * ITEM 10 EXEC failure (pump switch
If LOOP 2: contact or software)
e ITEM140612705 causing selection of
EXec incorrect SM ALERT
limits
Limit set 1 (low:33; high:46) |, 24| PUMP AP
XDCR SHIFT Crew may opt to
Limit set 2 (low:- - -; high:5) HIGH have MCC manage
software limit via
@@ TMBU
‘
25| SELECTED SM ALERT | 26 | Deactivate aff loop
LIMIT SET IS NOT g (L)
CONSISTENT WITH PUMP
STATUS. SM ALERT IN e H20 PUMP LOOP 1(2) — OFF
LIMIT SET 2 WHEN PUMP
=
27 | Inhibit SM ALERT limits on
ﬂ H20 LOOP PUMP AP of aff loop
eCorrect H20 LOOP 1(2) [SM 60 SM TABLE MAINT |
PUMP AP SM ALERT limit If LOOP 1:
selection by SM e ITEM1+0612605EXEC
preconditioning If LOOP 2:
e« ITEM1+0612705EXEC
[SM 60 SM TABLE MAINT
If LOOP 1: e ITEM 10 EXEC
¢ ITEM1+0612605
EXEC
If LOOP 2:
¢ ITEM1+0612705
EXEC
imi - 33 high: 29 | PUMP AP
Limit set 1 (low: 33; high: 46) >1NST FAILURE
Limit set 2 (low: - -; high: 5)
y @
30 [ INCORRECT SM - 31 |
ALERT LIMIT SET e Reset SM ALERT lower limits on aff loop
SELECTION BY SM [SM 60 SM TABLE MAINT]
PRECONDITIONING DUE
TO FAILURES AT PUMP LOOP 1 LOOP 2
SW CONTACT OR PUMP OUT P PUMP OUT P
SOFTWARE e ITEM1 o ITEM1
+0612600EXEC +0612700EXEC
o ITEM 4 +5 0 EXEC e ITEM 4 +5 0 EXEC
o ITEM 5 +7 5 EXEC e ITEM 5 +7 5 EXEC
PUMP AP PUMP AP
e ITEM1 e ITEM1
*+0612605EXEC +0612705EXEC
e ITEM4 +3 3 EXEC o ITEM 4 +3 3 EXEC
e ITEM5 +4 6 EXEC e ITEM5 +4 6 EXEC
ICH FLOW ICH FLOW
*ITEM1+0612742 [+ ITEM1+0612722
EXEC EXEC
e ITEM4+550EXEC |o ITEM4+550EXEC
08/17/06 6-57 MAL/ALL/GEN I



LOOP 1(2) QTY

ECLS 6.4n
SM
ALERT
S88 H20 1|

H20 ACCUM QTY 1(2) NN

Possible next
PLS. YMCC

For normal
water loop charge,
~ one psia change
in PUMP OUT P is
observed for every

SM 88 APU/ 10 % change in
ENVIRON THERM ACCUM QTY
H20 LOOP 1(2) H20 LOOP 1(2) If both loops
ACCOUM QTY ACCUM QTY: failed:
§§8§Z | 2 |smFaiLURE (L1)
Normal " OR TRANSIENT H20 PUMP
LOOP1,2 — OFF,
' . oW then go to LOSS OF
Nominal Config: 2 H20 LOOPS
Refer to 6.4|
elerto oy 3 | Accum QTY (ORB KT,
“[INST FAILURE
@ @ YMCC about
4 | reset cb
[ crm) LOOP 1:
J \Status of alt loop (L4) cb AC3 DA
H20 CNTLR 1
H20 LOOP 2(1) NO LOOP 2-
y ACCUM QTY (L4) cb AC1 DA
5 < 25% ?
_| H20 CNTLR 2
(CRT) YES
+\Status of alt loop y @
H20 LOOP 2(1) 6 | H20 LoOP
ACCUM QTY TO H20 LOOP —> 6.4l
>70% ? LEAK
©®
7 | (crRT) Affloop |NO | 8 [ accum QTY 20
PUMP OUT P and XDCR SHIFT LOW
ACCUM QTY both
decreasing ?
7
y OB @
9 | EXTERNAL ﬂ (CRT) VES | 11 | H20 LOOP
LOOP LEAK H20 LOOP 1(2) 1(2) BYP CNTLR
PUMP OUT P ‘L’ FAILURE OR
l and CNTL PWR LOST
PUMP OUT T 'L’
6.4l
and l
PUMP AP ‘L’ ? 6.4l
NO
\
12 | ACCUM QTY
INST FAILURE
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ECLS 6.4n (Cont)

13 | Deactivate aff
loop if LOOP PUMP
sw is not OFF

(L1)
o H20 PUMP
LOOP 1(2) —

OFF
L @

| 14| Aff LOOP

NO | 15 | ACCUM QTY

PUMP OUT P

" XDCR SHIFT

LEAKAGE AT
INTERCHANGER

PUMP sw position
ON when fault was

\

annunciated ?

increasing or > 30 HIGH
psia ?
YES
y @ y
16 | FREON/H20 17 | Aff LOOP Es | 18 | Restore

NO

19 | Aff LOOP
PUMP sw position
ON when fault was
annunciated ?

NG, 6.4I

" [original config

(L1)
e H20 PUMP
LOOP 1(2) - ON

EE

Yy

Y

Possible next
PLS. YMCC

For normal
water loop charge,
PUMP OUT P if
inactive loop
approaches 30 psia
as ACCUM QTY
approaches 100 pct
in FCL/H20
interloop leakage
failure. This PUMP
OUT P will
eventually reach
equilibrium with
FCL pressure at
interchanger, which
is greater than 60
psi normally

N 20 | Inhibit aff
YES *Loor Accum
! QTY SM ALERT
21
SM 60 SM
’ SE::%NHG TO TABLE MAINT
ALT H20 LOOP, If LOOP 1:
ECLS SSR-4 e ITEM 1
+0612610
EXEC
If LOOP 2:
e ITEM 1
+0612710
EXEC
e INH—ITEM 10
EXEC
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ECLS 6.40
SM
ALERT
$88 H20 |1 |
LOOP 1(2) >
L OW SM 88 APU/
ENVIRON THERM

H20 LOOP 1(2)

H20 LOOP 1(2)

H20 ICH FLOW 1(2) {

q.P Preconditioning
will select this limit
set if H20 PUMP
LOOP 1(2) — ON; or
H20 PUMP LOOP
1(2) - GPC and
GPC — ON signal
present

@ Off-scale
values are selected

for FDA limits by SM

LC:SS%E;;:Y ICH FLOW: preconditioning if
Normal 2 | SMFAILURE H20 PUMP LOOP
OR TRANSIENT 1(2) - OFF; or H20
PUMP LOOP 1(2) —
Nominal Config: dor GPC without
Refer to 6.4l presence of GPC —
ON signal
\i
I Possible
3 | Aff LOOP @
I causes: PL-MDM
PUMP sw position: @ failure or pump
OFF 4 | INCORRECT switch GPC failure
| SM ALERT LIMIT resulting in pump not
ON SELECTION receiving GPC
BY SM PUMP — ON cmd;
GPC PRECONDITION- or SM precondition
ING DUE TO ing farlllure (pump
it tact
Y PAILURE AT coftware) causin
| . PUMP SW : using
5 | Activate pump CONTACT OR selection of incorrect
of aff loop SOFTWARE SM ALERT limits
ump function
(L1) P functi
e H20 PUMP sw ON position still
LOOP 1(2) -~ ON ¥ 6.4l available
(CRT)H20 LOOP [NO [ 6 |(cRrT)
1(2) ICH FLOW "[H20 LoOP 1(2)
NORMAL" ? PUMP OUT P:
YES
v @ < 60 psia > 6.41
7 | SELECTED > 67 psia L 6.41
SM ALERT IS NOT -
> 60 psia and
CONSISTENT <67 psia
WITH PUMP
STATUS. SM l
ALERT IN LIMIT -
SET 1 (LOW:550) 8 . 9 | Adjust to max
WHEN PUMP « Record temp of H20 LOOP ICH
INACTIVE aff H20 LOOP FLOW in aff loop
@ H20 LOOP 1(2) (L1)
Y PUMP OUT T: e H20 LOOP 1(2)
10 | Deactivate degF BYP MODE —
pump of aff loop MAN
e H20 LOOP 1(2)
(L1) BYP MAN —
e H20 PUMP DECR (hold 1
LOOP 1(2) - min)
OFF
H20 LOOP ICH
FLOW incr ?
NO YES
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ECLS

(o]

6.40

11
e Wait 5 min,
compare with

value in block

(Cont)

(CRT) H20 LOOP
1(2) PUMP OUT T
decr ?

YES

14 | If aff LOOP

NO@

17 | Adjust to decr
H20 LOOP ICH

“[PUMP sw ON at

time of fault
annunciation, LOOP
BYP VLV MODE —
AUTO

(o]
'

| 12 | (CRT) H20

LOOP 1(2) ICH
FLOW > 1000
Ib/hr 2

YES

If problem
recurs, reconfig to
alternate H20 LOOP,
ECLS SSR-4

13| ICH FLOW

NO

\i

15 | H20 LOOP
1(2) ICH FLOW
XDCR SHIFT LOW

annunciation,

BYP VLV
MISPOSITIONED
OR NOT
HOLDING SET
POSITION

y @

16 | Adjust H20
LOOP ICH FLOW

failed, activate both

oo

(L1) (LY
II;I;)OW of affected « H20 LOOP 1(2) l\j8d Return to Auto «VH20 LOOP 1(2)
P BYP MODE — ode BYP MODE —
(L1) AUTO (L1) MAN
» H20 LOOP 1(2) o H20 LOOP 1(2) g E'\ZKS b&gp 1(2)
BYP MODE - BYP MODE — SR
DECR/INCR [until
MAN 21 AUTO
H20 LOOP 1(2)
e H20 LOOP 1(2)
ICH FLOW
BYP MAN — ~950 Ib/h
INCR (hold 1
10 sec)
(CRT) H20 LOOP  |NO [ 19] .
ICH FLOW decr ? " Wait 5 min 20 | If aff Loop
’- Pump sw GPC at
YES compare with .
value in block @ time of fault
: crnraotooe fesfaTiao oor | - [2cein
22 | H20 LOOP 12)PUMPOUTT [TT1(2) ICH FLOW g
1(2) ICH FLOW incr ? INST FAILURE (L1)
XDCR SHIFT NO e H20 PUMP
LOOP 1(2) —
! I GPC
23 | Return to Auto 24 | BYP CNTLR
Mode MTR DRIVE
) FAILURE. H20
e H20 LOOP 1(2) LOOP 1(2) ICH
BYP MODE - FLOW
AUTO INSUFFICIENT
BN ,, O®
25 | Aff LOOP ES| 26 | 27 | Inhibit SM
v PUMP sw position “|e Goto ALERT limits on
28 | If aff Loop ON when faul; was RECONFIG TO H20 LOOP ICH
Pump sw GPC at annunciated 7 ALT H20 LOOP, FLOW of aff loop
i ECLS SSR-4
time of fault

SM 60 SM TABLE
MAINT

@ ICH FLOW BYP
VLV may be at full
ICH flow position
when fault
annunciated

@

H20 LOOP 1:
ECLSS SC11,
MDM OF1

H20 LOOP 2:
ECLSS SC12,
MDM OF2

Manual override
adjustment may still
be available. YMCC
for possible IFM

Possible next
PL. \MCC

If BYP vlv drive
control on both loops

H20 LOOPS

restore config 29 | Deactivate aff If II_'(I')EONT 11:
L]
(L1) loop
e H20 PUMP +0612742
LOOP 1(2) — (L1) EXEC
GPC e H20 PUMP If LOOP 2:
LOOP 1(2) — e ITEM1
OFF +0612722
EXEC
e INH—ITEM 10
EXEC
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06/25/06

ECLS 6.4p H20ICHOUTT1(2) 4
CABHXINT1(2) ¥
PUMP OUT T 1(2) N
SM
ALERT
S88 H20 1|
LOOP 1(2) SM 88 APU/
ENVIRON THERM
H20 LOOP 1(2) ICH H20 LOOP 1¢(2) VES| 2 |(CRT) VES | 3 | Low FREON
OUT T < 35 degF ICHOUT T or Average FREON LOOP TEMP
H20 LOOP 1(2) CAB L' LOOP EVAP OUT
HX IN T < 34 degF NO T1,2 <35 degF ?
H20 LOOP 1(2) )
PUMP OUT T {
< 45 degF o
>90deg F ﬂ H20 LOOP | 5 | Inhibit SM
1(2) ICHOUT T "TALERT limits on
SNSR INST H20 LOOP ICH
Nominal Config: S CRT" FAILURE OUT T of aff loop
Refer to 6.4 I (CRT) SV 60 SM TABLE
H20 LOOP 1(2) MAINT
CABHX INT: FLOOP L.
L 31 e ITEM 1
1 40612744
J —»| 37 EXEC
If LOOP 2:
Normal e ITEM 1
0612724
EXEC
Y
7 I(CRT) e INH—ITEM 10
H20 LOOP 1(2) EXEC
PUMP OUT T:
8 [cLAss 3
Normal " ALARM S/W
FAULT OR SNSR
TRANSIENT
‘v » 14
| 9 [H20LoOP
H 12 PumPoUT T —>
SNSR FAILURE
_| 10 | Aff LOOP NO | 11 | PUMP OUT T
¥ “[PUMP sw “| SNSR SHIFT LOW
position — ON ? OR TEMP
YES EXCURSION AT
¥ NONACTIVATED
T 16 LOOP
Y
12 | Aff LOOP NO | 13 | PUMP OUT T
PUMP sw "I SNSR SHIFT
position — ON ? HIGH OR TEMP
YES EXCURSION AT
NONACTIVATED
LOOP
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ECLS 6.4p (Cont)
@ VMCC to reset
b (pnl L4)
l LOOP 1:
ch AC3 ®A H20
14 | (CRT) H20 NO | 15 | H20 LOOP 16 |\/H20 flow CNTLR 1
LOOP 1(2) PUMP |12 pumP OUT T L) LOOP 2:
OUTP 'L INST FAILURE « H20 LOOP 1(2) (étf\m:é c;A H20
and BYP MODE —
ACCUM QTY ‘L’ MAN
and e H20 LOOP 1(2)
PUMP AP ‘L' ? BYP MAN —
YES INCR (until H20
@ 9 LOOP 1(2) ICH
17 | H20 LOOP [22] 29 FLOW ~550 Ib/hr)
1(2) BYP CNTLR (CRT) H20 LOOP  [YES] 18 | H20
FAILED OR Y 1(2) PUMP OUT T LOOP1(2) BYP
o > 50 degF after CNTLR FAILED
CNTLR PWR 19 | Inhibit SM 10min 2
LOST ALERT limits on
T H20 LOOP PUMP NO 191 22
OUT T of aff loop
64 v ,
SM 60 SM TABLE ,
MAINT 20 | H20 LooP 21 | Switch to alt
« TEM 1 SNSR SHIFT (L4:F)
0612640 e cb AC1 H20
6.lb EXEC L LOOP PUMP
l If LOOP 2: 22 | Adjust ICH 1A/2 (three) — cl
o ITEM1 = —
23 | H20 flow *06127490 h
EXEC e H20 LOOP 1(2) o H20 PUMP
(L1) o INH — [TEM 10 BYP MAN — LOOP 1(2) -
e H20 LOOP 1(2) EXEC DECR [until H20 ON
BYP MODE — LOOP 1(2) ICH e H20 PUMP
MAN flow ~950 Ib/hr] LOOP 2(1) -
GPC
e H20 LOOP 1(2
BYP MAN — @ o H20 LOOP 1(2)
DECR (hold 1 %%AODE -
min)
(crn 20 LooP  ves [2a] hao Loop * H20 L00P o)
1) PUMPOUT T [ 1(2) BYP CNTLR —> MAN
<90 degF after EAILED
5 min ?
NO 25
y e Goto
26 | H20 LOOP ES | 27 | Average NO | 28 | Reconfig to alt RECONFIG TO
ICHOUT T > 65 "|[FREON LOOP "H20 loop ALT H20 LOOP,
degF ? EVAP OUT T w ECLS SSR-4
NO > 60 degF 2 « H20 PUMP
Y YES LOOP 2(1) - ON
29 | H20 LOOP Y e H20 PUMP
1(2) PUMP OUT T ﬂ If current value LOOP 1(2) -
SNSR SHIFT of FREON LOOP OFF
EVAP OUT T " HZovooR 2(1)
cannot be attributed AUTO -
to FCL config « H20 LOOP 1(2)
o Goto EVAP OUT BYP MODE —
T HIGH (ORB MAN
PKT, ECLS)
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ECLS

(5]
!

6.4p

(Cont)

'

@ VMCC to reset
LOOP 1:

(L4L) cb AC2 ®A
CAB T CNTLR 1

31 | Aff loop: 32 |H20 LOOP 33| ICH LOOP 2:
LOOP 2 2(1) PUMP OUT T PERFORMANCE (L4:L) cb AC1 ®A
< 90 degF after DEGRADATION CAB T CNTLR 2
LOOP 1 10 min 2 WITH ONE H20
LOOP (2) mcc for
NO further pwrdn
y v v reqd and H20
34 loop flowrate
SM 66 6 35|ICH 36 | Complete management
PERFORMANCE reconfi
ENVIRONMENT Ly @ DEGRADATION 9
CABINHXOUTT |INO | 37| H20 LOOP e Goto
and CABINT 'L’ ? > 1(2) CAB HXIN T RECONFIG TO
VES SNSR OR INST ALT H20 LOOP,
FAILURE ECLS SSR-4
y @ Y Y @
38 | CABIN | 39 | nhibit SM 40
TEMP CNTL 1SIG [ [ALERT limits on « Go to Priority
CONDITIONER H20 LOOP CAB Pwrdn Groups
FAILURE HX IN T of aff loop A and B, and
CABIN EQUIP
SM 60 SM TABLE PWRDN, ECLS
MAINT SSR-6
If LOOP 1:
e ITEM1
061266