


 

 



 
JSC-48502-ULF4 

APPLICABLE FOR ISS-ULF4 

  

International Space Station 
Assembly Operations Book 

ISS-ULF4 

Mission Operations Directorate 
Operations Division 

29 APR 10 
 
 
 
 
  
 

National Aeronautics and 
Space Administration 

Lyndon B. Johnson Space Center 
Houston, Texas 

PST CODE:  ASSY OPS ULF4 FIN 3 



 
 



 
∗ - Omit from flight book 
 
29 APR 10 iii ULF4 ASSY OPS 

INTERNATIONAL SPACE STATION 
ASSEMBLY OPERATIONS 

ISS-ULF4 
LIST OF EFFECTIVE PAGES

 
21 APR 10 29 APR 10 

  
 
Sign Off ........................... ∗ 21 APR 10 
ii....................................... ∗ 21 APR 10 
iii ...................................... ∗ 29 APR 10 
iv...................................... ∗ 29 APR 10 
v ...................................... ∗ 29 APR 10 
vi...................................... ∗ 29 APR 10 
vii .....................................  21 APR 10 
viii ....................................  21 APR 10 
ix......................................  21 APR 10 
x ......................................  21 APR 10 
1 ......................................  21 APR 10 
2 ......................................  21 APR 10 
3 ......................................  19 APR 10 
4 ......................................  19 APR 10 
5 ......................................  19 APR 10 
6 ......................................  TPIB 
7 ......................................  14 APR 10 
8 ......................................  14 APR 10 
9 ......................................  14 APR 10 
10 ....................................  TPIB 
11 ....................................  16 APR 10 
12 ....................................  16 APR 10 
13 ....................................  16 APR 10 
14 ....................................  TPIB 
15 ....................................  19 APR 10 
16 ....................................  19 APR 10 
17 ....................................  19 APR 10 
18 ....................................  TPIB 
19 ....................................  16 APR 10 
20 ....................................  16 APR 10 
21 ....................................  16 APR 10 
22 ....................................  TPIB 
23 ....................................  16 APR 10 
24 ....................................  TPIB 
25 ....................................  21 APR 10 
26 ....................................  21 APR 10 
27 ....................................  08 APR 10 
28 ....................................  08 APR 10 
29 ....................................  08 APR 10 
30 ....................................  08 APR 10 
31 ....................................  08 APR 10 

32 .....................................  08 APR 10 
33 .....................................  21 APR 10 
34 .....................................  21 APR 10 
35 .....................................  16 APR 10 
36 .....................................  16 APR 10 
37 .....................................  16 APR 10 
38 .....................................  16 APR 10 
39 .....................................  16 APR 10 
40 .....................................  TPIB 
41 .....................................  08 APR 10 
42 .....................................  08 APR 10 
43 .....................................  08 APR 10 
44 .....................................  08 APR 10 
45 .....................................  08 APR 10 
46 .....................................  TPIB 
47 .....................................  13 APR 10 
48 .....................................  13 APR 10 
49 .....................................  13 APR 10 
50 .....................................  13 APR 10 
51 .....................................  13 APR 10 
52 .....................................  TPIB 
53 .....................................  08 APR 10 
54 .....................................  TPIB 
55 .....................................  24 FEB 10 
56 .....................................  24 FEB 10 
57 .....................................  24 FEB 10 
58 .....................................  24 FEB 10 
59 .....................................  24 FEB 10 
60 .....................................  24 FEB 10 
61 .....................................  24 FEB 10 
62 .....................................  24 FEB 10 
63 .....................................  18 FEB 10 
64 .....................................  18 FEB 10 
65 .....................................  12 FEB 10 
66 .....................................  12 FEB 10 
67 .....................................  12 FEB 10 
68 .....................................  12 FEB 10 
69 .....................................  12 FEB 10 
70 .....................................  12 FEB 10 
71 .....................................  12 FEB 10 
72 .....................................  12 FEB 10 



 
∗ - Omit from flight book 
 
29 APR 10 iv ULF4 ASSY OPS 

73 ....................................  12 FEB 10 
74 ....................................  12 FEB 10 
75 ....................................  12 FEB 10 
76 ....................................  12 FEB 10 
77 ....................................  12 FEB 10 
78 ....................................  12 FEB 10 
79 ....................................  12 FEB 10 
80 ....................................  TPIB 
81 ....................................  08 APR 10 
82 ....................................  08 APR 10 
83 ....................................  08 APR 10 
84 ....................................  08 APR 10 
85 ....................................  19 APR 10 
86 ....................................  19 APR 10 
87 ....................................  19 APR 10 
88 ....................................  19 APR 10 
89 ....................................  19 APR 10 
90 ....................................  19 APR 10 
91 ....................................  12 FEB 10 
92 ....................................  12 FEB 10 
93 ....................................  19 APR 10 
94 ....................................  19 APR 10 
95 ....................................  08 APR 10 
96 ....................................  TPIB 
97 ....................................  12 FEB 10 
98 ....................................  12 FEB 10 
99 ....................................  12 FEB 10 
100 ..................................  12 FEB 10 
101 ..................................  12 FEB 10 
102 ..................................  12 FEB 10 
103 ..................................  12 FEB 10 
104 ..................................  12 FEB 10 
105 ..................................  12 FEB 10 
106 ..................................  12 FEB 10 
107 ..................................  12 FEB 10 
108 ..................................  12 FEB 10 
109 ..................................  12 FEB 10 
110 ..................................  12 FEB 10 
111 ..................................  12 FEB 10 
112 ..................................  12 FEB 10 
113 ..................................  12 FEB 10 
114 ..................................  12 FEB 10 
115 ..................................  12 FEB 10 
116 ..................................  12 FEB 10 
117 ..................................  12 FEB 10 
118 ..................................  12 FEB 10 
119 ..................................  12 FEB 10 
120 ..................................  12 FEB 10 
121 ..................................  12 FEB 10 
122 ..................................  12 FEB 10 

123 ...................................  12 FEB 10 
124 ...................................  12 FEB 10 
125 ...................................  12 FEB 10 
126 ...................................  TPIB 
127 ...................................  24 FEB 10 
128 ...................................  24 FEB 10 
129 ...................................  24 FEB 10 
130 ...................................  24 FEB 10 
131 ...................................  24 FEB 10 
132 ...................................  24 FEB 10 
133 ...................................  24 FEB 10 
134 ...................................  24 FEB 10 
135 ...................................  24 FEB 10 
136 ...................................  24 FEB 10 
137 ...................................  24 FEB 10 
138 ...................................  24 FEB 10 
139 ...................................  24 FEB 10 
140 ...................................  24 FEB 10 
141 ...................................  24 FEB 10 
142 ...................................  24 FEB 10 
143 ...................................  24 FEB 10 
144 ...................................  TPIB 
145 ...................................  24 FEB 10 
146 ...................................  24 FEB 10 
147 ...................................  24 FEB 10 
148 ...................................  24 FEB 10 
149 ...................................  24 FEB 10 
150 ...................................  24 FEB 10 
151 ...................................  24 FEB 10 
152 ...................................  24 FEB 10 
153 ...................................  24 FEB 10 
154 ...................................  TPIB 
155 ...................................  17 FEB 10 
156 ...................................  17 FEB 10 
157 ...................................  17 FEB 10 
158 ...................................  TPIB 
159 ...................................  08 APR 10 
160 ...................................  08 APR 10 
161 ...................................  08 APR 10 
162 ...................................  08 APR 10 
163 ...................................  08 APR 10 
164 ...................................  08 APR 10 
165 ...................................  12 FEB 10 
166 ...................................  12 FEB 10 
167 ...................................  12 FEB 10 
168 ...................................  12 FEB 10 
169 ...................................  12 FEB 10 
170 ...................................  12 FEB 10 
171 ...................................  12 FEB 10 
172 ...................................  12 FEB 10 



 
∗ - Omit from flight book 
 
29 APR 10 v ULF4 ASSY OPS 

173 ..................................  12 FEB 10 
174 ..................................  12 FEB 10 
175 ..................................  12 FEB 10 
176 ..................................  TPIB 
177 ..................................  12 FEB 10 
178 ..................................  12 FEB 10 
179 ..................................  12 FEB 10 
180 ..................................  12 FEB 10 
181 ..................................  12 FEB 10 
182 ..................................  TPIB 
183 ..................................  12 FEB 10 
184 ..................................  12 FEB 10 
185 ..................................  12 FEB 10 
186 ..................................  TPIB 
187 ..................................  12 FEB 10 
188 ..................................  12 FEB 10 
189 ..................................  08 APR 10 
190 ..................................  08 APR 10 
191 ..................................  08 APR 10 
192 ..................................  TPIB 
193 ..................................  21 APR 10 
194 ..................................  21 APR 10 
195 ..................................  19 APR 10 
196 ..................................  19 APR 10 
197 ..................................  08 APR 10 
198 ..................................  08 APR 10 
199 ..................................  21 APR 10 
200 ..................................  21 APR 10 
201 ..................................  12 FEB 10 
202 ..................................  TPIB 
203 ..................................  12 FEB 10 
204 ..................................  TPIB 
205 ..................................  21 APR 10 
206 ..................................  21 APR 10 
207 ..................................  12 FEB 10 
208 ..................................  TPIB 
209 ..................................  12 FEB 10 
210 ..................................  12 FEB 10 
211 ..................................  12 FEB 10 
212 ..................................  TPIB 
213 ..................................  24 FEB 10 
214 ..................................  TPIB 
215 ..................................  17 FEB 10 
216 ..................................  17 FEB 10 
217 ..................................  17 FEB 10 
218 ..................................  TPIB 
219 ..................................  24 FEB 10 
220 ..................................  24 FEB 10 
221 ..................................  24 FEB 10 
222 ..................................  TPIB 

223 ...................................  17 FEB 10 
224 ...................................  17 FEB 10 
225 ...................................  12 APR 10 
226 ...................................  12 APR 10 
227 ...................................  16 APR 10 
228 ...................................  16 APR 10 
229 ...................................  21 APR 10 
230 ...................................  21 APR 10 
231 ...................................  12 FEB 10 
232 ...................................  TPIB 
233 ...................................  12 FEB 10 
234 ...................................  TPIB 
235 ...................................  20 APR 10 
236 ...................................  20 APR 10 
237 ...................................  21 APR 10 
238 ...................................  21 APR 10 
239 ...................................  20 APR 10 
240 ...................................  TPIB 
241 ...................................  20 APR 10 
242 ...................................  TPIB 
243 ...................................  24 FEB 10 
244 ...................................  TPIB 
245 ...................................  08 APR 10 
246 ...................................  TPIB 
247 ...................................  27 APR 10 
248 ...................................  27 APR 10 
249 ...................................  27 APR 10 
250 ...................................  TPIB 
251 ...................................  24 FEB 10 
252 ...................................  24 FEB 10 
253 ...................................  24 FEB 10 
254 ...................................  TPIB 
255 ...................................  16 FEB 10 
256 ...................................  16 FEB 10 
257 ...................................  16 FEB 10 
258 ...................................  TPIB 
259 ...................................  21 APR 10 
260 ...................................  21 APR 10 
261 ...................................  12 FEB 10 
262 ...................................  12 FEB 10 
263 ...................................  12 FEB 10 
264 ...................................  TPIB 
265 ...................................  20 APR 10 
266 ...................................  20 APR 10 
267 ...................................  20 APR 10 
268 ...................................  20 APR 10 
269 ...................................  20 APR 10 
270 ...................................  TPIB 
 



29 APR 10 vi ULF4 ASSY OPS 

INTERNATIONAL SPACE STATION 
ASSEMBLY OPERATIONS 

ISS-ULF4 
CUE CARD LIST OF 
EFFECTIVE PAGES 

 
21 APR 10 29 APR 10 

 
Title Page Card Number Date Fab Notes

SPINAL ELONGATION STANDING 
HEIGHT LOG 
(Front) ...........................................   81 ASSY OPS-3a/ULF4/B 08 APR 10  

 (Back) ...........................................   82 ASSY OPS-3b/ULF4/B 08 APR 10  
 (Front - Bottom) ............................   83 ASSY OPS-3aa/ULF4/B 08 APR 10  
 (Back - Bottom) .............................   84 ASSY OPS-3bb/ULF4/B 08 APR 10  
GLACIER STATUS CHECK 

(Front) ...........................................  195 ASSY OPS-2a/ULF4/B 19 APR 10  
 (Back) ...........................................  196 ASSY OPS-2b/ULF4/B 19 APR 10  
CGBA STATUS CHECK     
 (Front) ...........................................  197 ASSY OPS-1a/ULF4/C 08 APR 10  
 (Back) ...........................................  198 ASSY OPS-1b/ULF4/C 08 APR 10  
     
     
     
     

 



 APCU APCU TRIP      
(ASSY OPS/ULF4/FIN 2)       Page 1 of 3 pages 

27 APR 10 
22196.doc 

 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 

 

 
 1 
MCC will determine 
cause of interruption 
of power or signal to 
the APCUs. 
 
 2 
MCC will coordinate 
recovery of the PRI 
PL bus and 
equipment. 
 
 3 
LCS/IDC receives 
power through 
APCU 2.  
 

APCU TEMP ↓↑, block 2 (SODF: ASSY OPS: APCU) 
APCU VOLTS ↑↓, block 2 (SODF: ASSY OPS: APCU) 
APCU AMPS ↑, block 2 (SODF: ASSY OPS: APCU) 

SM  
ALERT 

S200 APCU 1(2) 
TRIP 

Nominal Config: 
R1 
PRI PL MNC − ON 
(tb-ON) 

PL CAB  
− MNA(MNB) 

PL AUX − ON 
L12 (SSP 1) 
cb SW PWR 1 − cl 
 
Nominal APCU 
Activated Config: 

L12 (SSP 1) 
 
APCU 2 CONV 
− ON (tb-gray) 

 
APCU 2 OUTPUT  
RLY − CL 

  (tb-gray) 
 

If APCU TRIP  
> -4.4 
√APCU TRIP 
STATUS TABLE 

 1  
•√APCU Status 
• Determine the following: 
 
(L12/SSP 1) 
tb APCU 1,2 CONV (two) - 
bp  

and 
tb APCU 1,2 OUTPUT RLY 
(two) - bp  

and 
SM 200 APCU STATUS 

both 
APCU 1 TRIP and APCU 2 
TRIP approx = 0 
  
APCU 1(2) TRIP > -4.40  
 
None of the above. 

 2  
(ORB R1) 
•√PRI PL tbs 

 All tbs OFF?  3 Possible PRI PL 
short. 

 5  
•√MCC 

No

Yes

1 
 4 PRI PL Bus 
disconnection. 

 7 Transient trip 
indication. 

 8  
• Continue nominal 

operations. 

 9  
•√Affected APCU CONV 

amps 

 Both A and B amps = 0.3L? 

 10  
•√Affected APCU CONV 

amps 

 CONV A amps = 0.3L or 
CONV B amps = 0.3L? 

 11 False trip indicator. 

 12 Both A and B 
converters tripped. 

No

Yes

 14  
• Continue nominal 
operations. 

No

Yes 

 15  
• Deactivate affected 

APCU. 
 
(L12/SSP 1) 
• APCU 1(2)  

CONV − OFF (tb-bp) 
• APCU 1(2) OUTPUT 

RLY - OP (tb-bp) 

1 

9 

 17 Possible short, or 
APCU circuit failure. 

 18  
•√MCC 

 6 Powerdown PRI PL 
BUS Equipment 

• Go to PWRDN B  
(PL PWRDN ORB). 

  2

 13 Single converter 
tripped. 

 16  
SM 200 APCU STATUS 

 
• Record Trip Status: ____
•√APCU TRIP STATUS 

TABLE 
• Remaining converter will 

trip if CONV amps ≥ 8.5. 

3

247
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        APCU AMPS ↑, block 4 (SODF: ASSY OPS: APCU) 

 
 
 
 
 
 
 
 

 

  
 4 
Loss of APCU 2 
results in loss of 120 
V  power to 
LCS/IDC.  
 
 

 24  
•√MCC 

4

 21 Unisolatable short in 
affected APCU or trip 
circuitry failure. 

 20  
(L12/SSP 1) 
• Affected APCU CONV  
− ON (tb-gray) 

 
•√Affected APCU CONV 

amps and TRIP STATUS 
 
Affected APCU TRIP  
> -4.40 or affected APCU 
CONV A amps + CONV B 
amps > 14.7 

or 
Single CONV amps > 8.5? 

No 

 23 Inadvertent trip or 
possible short downstream 
of affected APCU. 

Yes

 19  

SM 200 APCU STATUS 
 
• Record TRIP Status: 

____ 
•√APCU TRIP STATUS 

TABLE 
 
(L12/SSP 1) 
•√Affected APCU 1(2) 

CONV − OFF (tb-bp) 
•√APCU 1(2) OUTPUT 

RLY − OP (tb-bp) 

On MCC GO Only: Recovery Attempt with APCU Power Cycle  

 22  
• Deactivate affected 

APCU. 
 
(L12/SSP 1) 
• APCU 1(2)  

CONV − OFF (tb-bp) 
• APCU 1(2) OUTPUT 

RLY - OP (tb-bp) 

248
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  Table 1.  APCU Trip Status 

 

 

TRIP TRIP CAUSE(S) 
(STATUS VOLTAGE) OV OUV OC IUV 

+4.88 X X X X 
+4.23 X X X  
+3.59 X X  X 
+2.95 X X   
+2.27 X  X X 
+1.62 X  X  
+0.98 X   X 
+0.34 X    
-0.30  X X X 
-0.95  X X  
-1.59  X  X 
-2.23  X   
-2.91   X X 
-3.56   X  
-4.20    X 

-4.86 (no trip)      
  NOTE 
OV: Output Overvoltage 
OUV: Output Undervoltage 
OC: Output Overcurrent 
IUV: Input Undervoltage 
Tolerance for all reported voltages is ± 0.20V 
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