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NOT MERELY IDLE VOYEURISM 

ÅLongMarch5 was greatest Chinese space setback in decades

ÅExtended accident investigation process results still unclear

ÅValue of accidental eyewitness descriptions/images unappreciated

ÅFuture Philippines observations of Hainan launches inevitable

ÅFar better communications with Philippines groups needed

ÅSignificant value to calming local public anxiety

ÅSignificant value to enhancing Philippine public interest in spaceflight

ÅMajor improvementsneededin levelof detail in witnessreports



Approach
ÅPre-launch alerts, timeline, significance of mission

ÅSerendipitous opportunity for downrange observations

ÅSequence of launch and detection of failure

ÅOnboard rocketcamobservations

ÅMission Control Center opportunistic data acquisition

ÅAccidental downrange illumination conditions

Å/ƻƭƭŜŎǘƛƻƴ ƻŦ ƻōǎŜǊǾŀǘƛƻƴǎ ŦǊƻƳ [ǳȊƻƴ ŀǎ Ψ¦ChΩ

ÅCharacteristics of plume observations

ÅTotally inadequate communication with Philippines groups

ÅAnalogous previous downrange launch failure observations

ÅEyewitness description features that could be helpful



Past occurrences of potentially helpful insights 
from  eyewitness views of missile/space mishaps 

ÅMeridian launch failure third stage explosion  [2011]

ÅRussian ICBM launch failure [stage 3] seen from Norway [2009]

Å{ƻǾƛŜǘ ΨMolniya-ƻǊōƛǘΩ ƛƴǎŜǊǘƛƻƴ ŀƴƻƳŀƭȅ ǎŜŜƴ ŦǊƻƳ {ƻǳǘƘ !ƳŜǊƛŎŀ

ÅSpace clouds

ÅRussian satellite launch failure seen from Iceland

ÅJan 9, 2018  Zuma launch mystery



Timeline

ÅWenchang launch site ςliftoff July 2, 2017 11:23 UTC

ÅLocal time = UTC + 8 hrs [7:23 PM]

ÅLocal sunset = 7:19 PM    az295, alt -002

ÅNominal ascent profile - TBS

ÅTBS

ÅTBS

ÅObservations from Luzon [Philippines]   ~ 7:30 PM   [11:30 UTC] 

ÅLocal sunset TBS                                            



Topics
ÅOnly second launch of new heavy booster that had posed 

major engineering challenges

ÅImplication ςHigh potential for lurking design flaws

ÅEntirely new fabrication, transportation, and launch 
facilities had been developed in parallel

ÅImplication ςHigh potential for inexperienced assembly 
and checkout teams to miss something or do something 
wrong

ÅCivilianized launch site saw significantly more open 
disclosure of operational data [plus rocketcam] during 
launch

ÅELABORATE



Second most powerful 
launch vehicle on Earth 
(after Delta IV Heavy).

Previous vehicles 
including LM-3 used 
for Shenzhouhuman 
orbital missions



Random factors favored opportunistic observations

ÅLaunching eastwards near local sunset

ÅAscent track passed near populated regions downrange

ÅWide availability of pocketcams, mobile phones, cameras

ÅEasy access to internet

ÅWhile sky was dark for ground observers, over-the-horizon sun still 
illuminated space above approx. 200 km at that time in those places

ÅClear weather

ÅModern culture encouraged rapid reporting of weird lights in the skies

ÅNo indication that any locals were aware of accidental opportunity



¦ǘƛƭƛǘȅ ƻŦ ΨƻǇǇƻǊǘǳƴƛǎǘƛŎ ƻōǎŜǊǾŀǘƛƻƴǎΩ ςstill unclear

ÅUsually handheld videos with rapidly varying zoom and orientation, 
rarely with stable reference points in field-of-view

ÅOnly occasionally mentioned location, time of sighting

ÅSometimes posting was of a video from another source

ÅNever any descriptions of direction of view, direction of object 
motion, except rare description relative to local landmarks [egάƛǘ 
ŘƛǎŀǇǇŜŀǊŜŘ ƛƴǘƻ ǘƘŜ ŎƭƻǳŘǎέ ƻǊ ΨǇŀǎǎŜŘ ƻǾŜǊ ǘƘŜ ǊŀƛƭǊƻŀŘΩϐ

Å¦ǎǳŀƭƭȅ ǊŜǇƻǊǘŜŘ ƛƴ ǘŜǊƳǎ ƻŦ Ψ¦Ch ǎƛƎƘǘƛƴƎǎΩΣ ǿƛǘƘ ǿƛǘƴŜǎǎŜǎ ŜȄŎƛǘŜŘ ǘƻ 
imagine they witnessed alien visitors, and vocally contemptuous of  
ΨŎƻǾŜǊǳǇǎΩ ōȅ ΨƻŦŦƛŎƛŀƭ ŜȄǇƭŀƴŀǘƛƻƴǎΩ



Official advance 
warning of 
impact zones

NAVAREA‚“ὕ NO.17-0427
ЄЗᵤ ẉό ʺкϾАЕ κ Ϋτ ΞḾᾑỸӽ

NO.17-0427 Ⱳʿ2017 06Ὦ30 20Ⱳ
SOUTH CHINA SEA, NORTHERN PART AND NORTH PACIFIC, WESTERN PART.
ROCKET LAUNCHING. 021000Z TO 021300Z JUL. FOLLOWING RANGE CLEARANCE 
AREAS ESTABLISHED. AREAS BOUNDED BY
A. 19-07.2N 119-06.1E      19-10.5N 118-03.3E
19-37.4N 118-04.8E           19-34.1N 119-07.7E.
B. 18-45.3N 124-00.2E      18-52.2N 122-35.0E
19-19.0N 122-37.3E           19-12.2N 124-02.7E.
C. 15-22.9N 144-36.9E       15-48.7N 142-25.2E
16-41.6N 142-36.1E             16-15.7N 144-48.4E.
CANCEL THIS MSG 021400Z JUL.

Northern Luzon 
[Philippines]



Final notice of keep-out air routes

NOTAM for CZ-5 resp. boosters and fairing debris
B2279/17- DUE TO SPACEFLIGHT ACT OF ATM BUREAU OF CAAC, THE 
FLW RNAV RTE SEGMENTS CLSD: 
1. N892 BET KABAM AND MUMOT ALTN RTE: POTIB M646 ABVAR 
DIRECT MAVRA -FL RESTRICTION : N892 LTD TO FL320, FL360 AND 
FL400 L625 LTD TO FL310, FL350 AND FL390 
2. M501 BET MIKIN AND ALDIS ALTN RTE: NOMAN A461 AVMUP 
DIRECT LAO AND VISE-VERSA 
3. N884 BET DADNU AND LEBIX ALTN RTE: CAB B462 LAO DIRECT LEBIX.
02 JUL 11:222017 UNTIL 02 JUL 16:26 2017. CREATED: 30 JUN 03:04 
2017





T+0s Liftoff
T+17s Pitch program initiated
T+174sBoosters separation
T+285sFairing separation
T+465sMECO/1st stage separation/2nd stage ignition
T+753sSECO-1
T+1355s SEI-2
T+1714s SECO-2
T+1810s Spacecraft separation

Lissov: liftoff 19:23:23.425 Beijing Time.

BOOSTER ASCENT SEQUENCE OF EVENTS



LAUNCH
Following discussions were made possible by 
unprecedented Chinese openness [to show off 
their vaunted new booster and launch site] with 
live television showing readable data screens in 
the mission control center. 

The unhappy results of the next ten minutes may 
mean it will be a long time before comparable 
openness is displayed in real time again.

If the discussion is too jargony, skip ahead to the 
actual failure event. 



Actual real-time comments from space 
ŜƴǘƘǳǎƛŀǎǘ ǿŜōǎƛǘŜ ΨƴŀǎŀǎǇŀŎŜŦƭƛƎƘǘΦŎƻƳΩ
+850 sec == Jarnis: Anyone happen to have any timeline for this? The 
first stage sure burned for a loooooongtime. Wikipedia claims 480 secs 
burn time for the first stage, but I'm fairly sure I saw on screen count 
(of seconds?) of well over 550 before separation.

Bart H: Spaceflight 101 says first stage sepwas at T+570 s (planned 
time was T+465 s) and second stage shutdown at T+788 s (planned 
time was T+753s). Is there a problem? 

ÅFrensel[+42 min] =  It seems that the second stage is malfunctioned. 



hŦŦƛŎƛŀƭƭȅ ŀ ΨǎǳŎŎŜǎǎΩŦƻǊalmost an hour.

Å+46 min

Å ɺ

Å
"Xinhua News Agency: "CZ-р ¸нΣ ƭŀǳƴŎƘ Ƴƛǎǎƛƻƴ ŦŀƛƭǳǊŜά

ÅOfficial announcement of failure:
http://news.xinhuanet.com/politics/2017-07/02/c_1121250175.htm

http://news.xinhuanet.com/politics/2017-07/02/c_1121250175.htm


Discussion [continued]

Å+52m  Mighty-¢Υ ά/D¢b ǊŜǇƻǊǘǎ ǘƘŀǘ ǘƘŜ ƛǎǎǳŜ ŀǇǇŜŀǊŜŘ ŀǘ ŀǊƻǳƴŘ нлƳƛƴ 
ƛƴǘƻ ǘƘŜ ŦƭƛƎƘǘέ

ÅSteven PietrobonΥ ά{ŜŎƻƴŘ ƛƎƴƛǘƛƻƴ ǿŀǎ ǘƻ ƻŎŎǳǊ ŀǘ ¢Ҍморр ǎŜŎƻƴŘǎ 
(T+22:45 minutes). My last screen shot of the control room was at T+1020 
(T+17 minutes). Going back to the YouTube recording, the last shot was at 
T+1091 seconds (T+18:11 minutes), 264 seconds (4:24 minutes) before 
ǎŜŎƻƴŘ ƛƎƴƛǘƛƻƴΦέ

ÅDŀƭŀŎǘƛŎ tŜƴƎǳƛƴΥ ά!Ŏǘǳŀƭƭȅ L ǘƘƛƴƪ ǘƘŜ ŎƻǊŜ ǎǘŀƎŜ ƛǎ ǇǊƻōŀōƭȅ ǿƘŜǊŜ ŀƭƭ ǘƘŜ 
things started. The velocity curve seems to be droppingquickly by the time 
the 2nd stage was flying free. SEI-1 was almost 2 minutes late and then 
there was some strange outgassing from the 1st stage that started from 
¢Ҍр ƳƛƴǳǘŜǎ ƻǊ ǎƻΦέ



Screengrabs from 
live broadcast

Åw[!Υ ά²ƘŜǊŜ ƴƻǊƳŀƭƭȅ 
you seeing the exhaust of 
the rocket engine there is 
suddenly a notable plume 
out of nothing. So far I 
know there was no MECO 
at that time so it's 
ǎƻƳŜǘƘƛƴƎ ƻŘŘΣ ŀǘ ƭŜŀǎǘΦέ

Å[starting about 300 sec]

https://forum.nasaspaceflight.com/index.php?action=dlattach;topic=42798.0;attach=1436847;image


Long March 5 suffers failure with Shijian-18 launch
July 2, 2017 by Rui C. Barbosa

ÅChina launched its second Long March-5 (Chang Zhen-5) rocket on 
Sunday carrying a super-heavy experimental communications 
satellite. The launch took place at 11:23 UTC from the Wenchang 
{ǇŀŎŜ [ŀǳƴŎƘ /ŜƴǘǊŜΩǎ [/млм ŘŜŘƛŎŀǘŜŘ [ŀǳƴŎƘ /ƻƳǇƭŜȄΦ

Åά¢ƘŜ ŎƻǊǊŜŎǘ ŀƭǘƛǘǳŘŜ ŘǳǊƛƴƎ ǎǘŀƎŜ н ōǳǊƴƛƴƎ ŀƴŘcoasting = GTO 
ǇŜǊƛƎŜŜ Ґ мурϤнллƪƳέ

Åhttps://www.nasaspaceflight.com/2017/07/long-march-5-lofts-
shijian-18/



Long March 5 Anomaly / Failure | Payload: Shijian18 | July 2nd 2017

Åhttps://www.youtube.com/watch?v=vagI48edwNA





BASED ON NOMINAL TIME OF SECOND STAGE 
IGNITION, WHICH APPARENTLY WAS SIGNIFICANTLY 
DELAYED DUE TO FIRST STAGE ENGINE PROBLEM. 



Discussion [continued]

ÅRe: FAILURE: Shijian-18 - CZ-5 (Y2) - WSLC, LC101 - July 2, 2017 (11:23 UTC)
Å« Reply #178 on: 07/02/2017 02:46 PM »
ÅUnlike

ÅI did a little analysis on the velocity curve from the now-infamous graph 
from that screenshot. Looks like the velocity curve starts to fall short 
around 360 seconds into flight, about 2 minutes before scheduled stage 1 
cutoff and about 3.5 minutes before actual cutoff.

Edit - this seems basically consistent with the rumor SmallKingposted. If 1 
of 2 YF77s failed, the remaining fuel should logically take about twice as 
long to consume, turning ~2 minutes burn remaining into ~4.
Å

https://forum.nasaspaceflight.com/index.php?topic=42798.msg1697887#msg1697887
https://forum.nasaspaceflight.com/index.php?action=like;topic=42798;msg=1697887;unlike


¸ŜƭƭƻǿǎǘƻƴŜ млΥ ά¢ƘŜ ǾŜǊǘƛŎŀƭ ƭƛƴŜǎ ƻƴ ǘƘŜ ƎǊŀǇƘ ƛƴ ǘƘŀǘ ǎŎǊŜŜƴǎƘƻǘ ŀǊŜ ŀǘ нрл-second intervals, so it 
looks like the deviation began somewhere around the 400-second mark. That would put it before 
ǎǘŀƎƛƴƎΦέ



άDŀƭŀŎǘƛŎ tŜƴƎǳƛƴέ ώƪƴƻǿƭŜŘƎŜŀōƭŜ ƻōǎŜǊǾŜǊϐ

ÅLiftoff at 5:05
Booster separation at 7:59 (T+2:54) (normal)

Starting from 9:19 (T+4:14) the exhaust plume on the right side suddenly 
got much brighter 
<speculation>I wonder if its just the sunset exhaust plume light show 
(liftoff was about 4 minutes after local sunset) or if it indicates a leak on a 
propellant feed line? </speculation>

Fairing separation is at 9:48 (T+4:43) (normal)

What is sure is that all went wrong at 10:49 (T+5:44) when the left engine 
plume catastrophically turned into gas venting - that fits in with the 
rumored time that the 1st stage engine #1's turbopump went down.



ά.Ŝƴ the Space .Ǌƛǘέ
ÅFurther to Phil's point, most expendable LVs run entirely on their on-board logic and have 

no facility to respond to ground commands. If the IU wasn't programmed to compensate 
for this contingency, then no mitigating action was possible.

One hardware-based possibility is that the turbopump failure also took out the upstream 
valves between the prop tanks and the engines so there was no way to stop the vent-to-
vacuum of the prop through the remains of the engine. So, the IU was not only trying to 
compensate for huge cosine losses with the remaining engine but was alsotrying to 
compensate from off-axis thrust from the venting that also meant propellentwas being 
wasted at quite a high rate. It looks like the combination left the vehicle both low and 
slow at stage separation.

ÅάZhangmdevέ = 
The velocity did not deviate the projection much, but the altitude was way off. If that 
altitude curve was accurate, the 2nd stage was dipping towards 100 km. It could be 
reentering before the 2nd burn. That was quite unexpected. One of the core engine lost 
thrust fairly late into the 1st stage burn, and the remaining engine burned additional 
100+ seconds to make up the shortfall. The payload mass was about half of the projected 
GTO capacity, there should be quite a large margin. So why wouldn't the 2nd stage burn 
for extra longer time and ended up in the LEO at least? 



https://forum.nasaspaceflight.com/index.php
?topic=42798.220
ÅAlso any information about the 2nd burn of the 2nd stage? 

The velocity did not deviate the projection much, but the altitude was 
way off. If that altitude curve was accurate, the 2nd stage was dipping 
towards 100 km. It could be reentering before the 2nd burn. That was 
quite unexpected. One of the core engine lost thrust fairly late into 
the 1st stage burn, and the remaining engine burned additional 100+ 
seconds to make up the shortfall. The payload mass was about half of 
the projected GTO capacity, there should be quite a large margin. So 
why wouldn't the 2nd stage burn for extra longer time and ended up 
in the LEO at least? 










