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A. ACCIDENT

Operator: United Parcel Service (UPS) Airlines
Location: Louisville, Kentucky

Date: November 4, 2025

Time: 1714 EST' (2214 UTC)

Airplane: MD-11F2, N259UP

B. OPERATIONAL FACTORS/HUMAN PERFORMANCE GROUP

OPS3 Group Chairman Rocky Stone
National Transportation Safety Board
Washington, DC

HP4 Group Chairwoman Katherine Wilson, PhD
National Transportation Safety Board
Washington, DC

OPS Group Member Cynthia Berwyn
Federal Aviation Administration (FAA)
Washington, DC

OPS Group Member Jack Donnelly
UPS Airlines
Louisville, KY

OPS Group Member Athan Katsandres
The Boeing Company
Seattle, WA

OPS Group Member Russell Leighton
Teamsters Local 2727
Louisville, KY

OPS Group Member Erich Novak
Independent Pilots Association (IPA)
Louisville, KY

' Eastern standard time, all times in this report are EST unless otherwise noted. At the time of the
accident, local time was coordinated universal time (UTC) minus 5 hours.

2McDonnell Douglas - 11 Freighter. McDonnell Douglas merged with Boeing in 1997.

3 Operational Factors

4Human Performance
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HP Group Member Russell Bane
Independent Pilots Association
Louisville, KY

C. SUMMARY

On November 4, 2025, about 1714 eastern standard time (EST), United Parcel
Service (UPS) flight 2976, a Boeing (McDonnell Douglas) MD-11F airplane, N259UP,
was destroyed after it impacted buildings and the ground shortly after takeoff from
runway 17R at Louisville Muhammad Ali International Airport (SDF), Louisville,
Kentucky. The 3 crewmembers aboard the airplane and 11 people on the ground
were fatally injured, 2 people on the ground were seriously injured, and 21 people on
the ground sustained minor injuries. Flight 2976 was a domestic cargo flight
operating under the provisions of Title 14 Code of Federal Regulations (CFR) Part 121
from SDF to Daniel K. Inouye International Airport (HNL), Honolulu, Hawaii.

D. DETAILS OF THE INVESTIGATION

1.0 History of Flight

UPS Flight 2976 was planned and dispatched to be flown on November 4,
2025, with a release time of 213025, from SDF to HNL. Hilo International Airport (ITO),
Hilo, Hawaii was the destination alternate and the originally assigned aircraft was
N260UP. The flight was to be flown with a crew of three (captain, first officer, and
relief officer) due to the scheduled block time of over eight hoursé. The planned block
time for the flight was 9 hours 11 minutes.

After departing the UPS Air Service Center (ASCY)’, the flightcrew arrived at the
airplane and began their preflight duties. During the captain’s walk-around, which
was delegated to the relief officer, a fuel leak was discovered and reported to
maintenance. Maintenance began the required inspections for the identified fuel
leak. The captain subsequently called the flight's dispatcher and advised him of the
situation. They discussed the possibility that N260UP would be unable to fly and
would require an airplane change.

The relief officer additionally had a discussion with the load supervisor? and
informed him of the fuel leak and the probability of having to change aircraft. The
relief officer asked how long an airplane change would take and the load supervisor
estimated approximately two hours; one hour to offload the current aircraft and one
hour to upload the cargo on the new aircraft when assigned.

52130Zis 2130 UTC

¢ CFR Part 117.11

"The ASC is the flight crew meeting point for UPS pilots beginning trips.

8 During his interview, the load supervisor referred to his job title as “ramp supervisor.”
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Maintenance determined N260UP was not airworthy to conduct the flight and
the flightcrew returned to the ASC. The flightcrew remained in the ASC for
approximately two hours reviewing the new briefing package, operational flight plan
(OFP) 27/0/1°.

The new aircraft assigned was N259UP (the accident airplane) with a planned
fuel load of 192,800 lbs., required takeoff fuel of 190,000 lbs., arrival fuel at
destination HNL of 31,100 Ibs., which included 10,600 Ibs. for the destination
alternate, taxi fuel, and fuel required for contingencies. The captain approved and
electronically signed the new OFP in the Lido flight planning system and then the
flightcrew proceeded to the airplane.

The flightcrew arrived at the aircraft and began the preflight. There were no
Minimum Equipment List (MEL) or Configuration Deviation List (CDL) deferred items
documented on the airplane. The captain initialized the Aircraft Communications
Addressing and Reporting System (ACARS) with the required information to include
fuel onboard and all flightcrew information.

The relief officer conducted the walk-around and encountered the same load
supervisor, joking how they were “meeting again™.” The preflight proceeded but
loading the accident airplane took longer than planned due to clearing of cargo from
the loading dock destined for another location. Once cleared from the loading dock,
the UPS 2976 cargo was loaded without incident. The face-to-face maintenance brief
between the flightcrew and maintenance was uneventful, with good natured banter
which “prompted laughter from the crew'.” The load supervisor went to the cockpit
and informed the flightcrew of the on-board HAZMAT 2, which was 5Ibs. of dry ice,
and to co-sign the Notification to Captain (NOTOC) document™.

The load supervisor then exited the airplane to initiate the Load Manifest
Accuracy Check (LMAC) process. The LMAC compared the planned load versus how
the cargo was actually loaded on the aircraft. The LMAC triggered the Load
Complete message which was sent to the accident aircraft via ACARS.

At 1642:06 the flight received an ACARS message with SDF Automatic
Terminal Information Service (ATIS)™ “M™", updated at 1556, temperature of 17°
Celsius (C), and wind 150° at 6 kts™. At 1642:11, the crew requested and received an

7127/0/1" is the flight plan designator assigned within the UPS Lido flight planning system

% Attachment 2 - Interview Summaries and Witness Statements, page 4

" Attachment 2 - Interview Summaries and Witness Statements, page 7

2 Hazardous Material

13 Attachment 2 - Interview Summaries and Witness Statements, page 4

4 ATIS is a continuous, automated, 24-hour broadcast of essential, non-control information at busy
airports, including weather, active runways, and NOTAMs (Notice to Airmen).

> The ATIS code was “M” or mike (phonetic code)

6 Attachment 6 - ACARS Message Traffic Excerpts, page 5
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updated weather message with HNL's Meteorological Aerodrome Report (METAR)"
and Terminal Aerodrome Forecast (TAF)® information.

The Electronic Load Message (ELM) process and the load complete messages
were received at 1654:20 and 1654:59" respectively. UPS 2976 blocked out? at
1702. The mechanic reported that the pushback and engine start were accomplished
using the “standard UPS departure procedure?.”

At 1707:27 the crew received the updated ATIS information “A??”, issued at
1656. ATIS information “A” indicated the wind 120° at 6 kts, temperature 17°C and
altimeter setting of 30.22 inches of mercury. The flightcrew configured the aircraft for
takeoff after engine start.

The flightcrew received clearance and taxied to runway 17R at taxiway B8.

UPS 2976 received takeoff clearance at 1711:35. From taxiway B8, they
entered runway 17R and lined up on the runway at 1712:20. According to FDR data
UPS 2976 throttles achieved 60° on the Thrust Resolver Angle (TRA) at 1712:30 on
the movement forward to Takeoff Thrust of 105.9% N12.

2.0 Crew

The flightcrew consisted of a captain, first officer, and relief officer. The relief
officer was a qualified MD-1124 captain. FDR data indicated that the captain was the
Pilot Monitoring (PM) and the first officer was the Pilot Flying (PF).

7 METAR - Aviation Routine Weather Report - The METAR has been adopted by the United States to
provide surface observations of current weather conditions in support of aviation for the terminal. It is
issued at fixed times hourly.

'8 TAF - Terminal Aerodrome Forecast - According to NWS Instruction 10-813: “A NWS TAF consists of
the expected meteorological conditions significant to aviation at an airport for a specified time period.
For the U.S., this is the area within five (5) statute miles (SM) of the center of an airport's runway
complex.” www.nws.noaa.gov/directives/sym/pd01008013curr.pdf.

'Y Attachment 6 - ACARS Message Traffic Excerpts, page 7

20 Block out time is the time when the doors are closed and the parking brake is released for flight.

21 Attachment 2 - Interview Summaries and Witness Statements, page 7

22 The ATIS code was "A” or alpha (phonetic code)

B This is the planned engine rotation speed (N1) for a reduced thrust takeoff, with assumed
temperature of 42°C

24 The Boeing Company includes MD-10-10F, MD-10-30F, MD-11, and MD-11F. Source: FAA Order
8900.1, Volume 5, Chapter 2, Section 19, Figure 5-88 dated June 9, 2025.
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2.1 Captain

The captain was 57 years old and held an Airline Transport Pilot (ATP)
certificate with a rating for airplane multiengine land, and type ratings on the A-310%,
L-300%, and MD-11 which included limitations of A-310 and MD-11 Circ. Apch -
VMC? only. He held a FAA first-class medical certificate dated October 30, 2025, with
limitations “Must use corrective lens(es) to meet vision standards at all required
distances”. At the time of the accident, he was based at SDF.

2.1.1 Captain'’s Pilot Certification Records
FAA records of the captain indicated the following:

Commercial Pilot - Airplane Multiengine Land, Instrument Airplane, L-300
certificate was issued on December 29, 1997. The certificate was issued based
on military competence obtained in the USAF% and USAFR?.

Airline Transport Pilot - Airplane Multiengine Land, L-300 certificate was issued
on May 8, 1998.

Airline Transport Pilot - Airplane Multiengine Land, L-300, MD-11, Limitations:
MD-11 Circ. Apch - VMC only, certificate was issued on December 30, 2005.

Airline Transport Pilot - Airplane Multiengine Land, A-310, L-300, MD-11,
Limitations: A-310 & MD-11 Circ. Apch - VMC only, certificate was issued on
May 8, 2018.

2.1.2 Captain’s Flight Hours

Table 1. Captain's flight hours.

Total Flying Time? 8,612.9
Total Pilot in Command (PIC) Time 4,161.4
Total Time in Aircraft Type 4,918.2
Total PIC Time in Aircraft Type 1,281.4

25 Airbus SAS includes A300 Model B4-601, A300 Model B4-603, A300 Model B4-620, A300 Model
B4-605R, A300 Model B4-622R, A300 Model F4-605R, A300 Model F4-622R, A300 Model C4-605R
Variant F, A300 Model B4-622, A310 Model 204, A310 Model 221, A310 Model 222, A310 Model 203,
A310 Model 322, A310 Model 324, A310 Model 304, A310 Model 325, Source: FAA Order 8900.1,
Volume 5, Chapter 2, Section 19, Figure 5-88 dated June 9, 2025

2 Lockheed Aircraft Corp., USA and includes the military series of C-141 aircraft. Source: FAA Order
8900.1, Volume 5, Chapter 2, Section 19, Figure 5-88 dated June 9, 2025

27 Circling approach - visual metrological conditions

28 United States Air Force

29 United States Air Force Reserves

30 Source for all pilots Total Flying Time and Total PIC time was from their FAA Form 8710 initial ATP

application plus flight time at UPS Airlines.
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Total Flying Time Last 7 Days 0
Last 30 Days 0

Last 90 Days 74

Last 12 Months 394.8

2.1.3 Captain’s Training

The captain’s training records were provided by UPS and FAA records. The
captain’s most recent documented training events are provided in table 2 below:

Table 2. Captain's most recent documented training.

Date of Initial Type Rating on the MD-11 12/30/2005
Date of Upgrade to Captain on the MD-11 5/03/2023
Date of Most Recent Recurrent Ground Training 5/02/2025
Date of Most Recent Proficiency Check 5/02/2025
Date of Most Recent PIC Line Check 4/15/2025
Date of Most Recent Simulator Training?' 9/10/2025
2.1.4 Captain’s Recent Flight Schedule
Table 3. Captain's recent flight schedule.
Time Actual Duty Time | Block Time Notes
4 Oct 2025 1429 -1733 1.57 UPS 5191 PHL3-SDF
4 Oct 2025 1019-1312 1.62 UPS 205 SDF-PHL
24 Sep 2025 | 0055 -0433 2.13 UPS 1083 EWR#-SDF
23 Sep 2025 | 1720-0027 4.8 UPS 2084 ONT*-EWR
23 Sep 2025 | 0320-0537 1.27 UPS 961  OAK®-ONT
21 Sep 2025 | 1752 -2358 4.57 UPS 5944 SDF-OAK
16 Sep 2025 2348 - 0236 1.4 UPS 1193 PHL-SDF
14 Sep 2025 | 1908 - 2238 2.0 UPS 5194 SDF-PHL
14 Sep 2025 | 1045-1416 1.65 UPS 5227 BWI*-SDF
13 Sep 2025 | 1957 - 2301 1.57 UPS 5218 SDF-BWI
13 Sep 2025 1210-1518 1.62 UPS 2191 PHL-SDF
12 Sep 2025 | 1652 - 2253 4.52 UPS 2190 ONT-PHL
12 Sep 2025 | 1215 - 1455 1.48 UPS 2859 PHX-ONT

31 Included training for takeoff profiles with engine failure after V1, (Decision Speed): The maximum
speed to safely abort a takeoff.

32 Philadelphia International Airport

3 Newark Liberty International Airport

3 Ontario International Airport

% Oakland San Francisco Bay Airport

3 Baltimore/Washington International Thurgood Marshall Airport

OPERATIONAL FACTORS/HUMAN PERFORMANCE
GROUP CHAIRMEN'S FACTUAL REPORT

DCA26MAQ24
PG 9 OF 45



| 11 Sep 2025 | 1935-0023 13.38 | UPS 2862  SDF-PHX¥

2.1.5 Captain’s Recent Activities

The captain’s recent activities were documented from information available at
the time of this report’s writing, namely cellular telephone and company records, and
information provided via email by next of kin.

On November 1, 2025, cellular telephone activity®® began at 0823 and ended
at 2239. There was an extended break in cellular activity® from 0824 until 1035, and
1208 until 1854. Company records did not show any activity. No other information
about the captain’s activities on that day was known.

On November 2, cellular telephone activity began at 1437 and ended at 1800.
There was an extended break in cellular activity from 1438 until 1756. Company
records did not show any activity. No other information about the captain’s activities
on that day was known.

On November 3, cellular telephone activity began at 0721 and ended at 1616.
There was an extended break in cellular activity from 0811 until 1020, 1159 until
1449, and 1450 until 1612. Company records showed that the captain logged into
UPS crew systems at 1923 and 2027. No other information about the captain’s
activities on that day was known.

On November 4, cellular telephone activity 0905 and ended at 1728. There
was an extended break in cellular activity from 0910 until 1356, 1407 until 1533, and
1536 until 1728. The captain’s wife reported that he left home at 1009 and drove to
SDF. Company records showed he logged into a UPS crew system at 1330. No sleep
room or company issued hotel room was secured by the captain.

2.2 First Officer

The first officer was 45 years old and held an ATP certificate with a rating for
airplane multiengine land, and type ratings on the B-757%, B767, CL-65*, EMB-120%,

3 Phoenix Sky Harbor International Airport

38 Cellular telephone activity includes timestamped data for incoming and outgoing voice calls and
outgoing SMS and MMS messages.

37 An extended break in activity is one hour or greater of no cellular telephone activity.

40 The Boeing Company, 757-200 Series, 757-200PF Series, 757-200CB Series, 757-300 Series, 767-
200 Series, 767-300 Series, 767-300F Series, and 767-400ER Series. Source: FAA Order 8900.1,
Volume 5, Chapter 2, Section 19, Figure 5-88 dated June 9, 2025.

41 MHI RJ Aviation ULC,: CL-600-2B19, CL-600-2C10, CL-600-2C11, CL-600-2D24, and CL-600-2D15.
Source: FAA Order 8900.1, Volume 5, Chapter 2, Section 19, Figure 5-88 dated June 9, 2025.

“2 Embraer S.A., EMB-120, EMB-120RT, EMB-120ER, EMB-120FC, EMB-120QC. Source: FAA Order
8900.1, Volume 5, Chapter 2, Section 19, Figure 5-88 dated June 9, 2025.
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ERJ-170%4, ERJ-190, and MD-11, Commercial Privileges: Airplane Single-Engine Land,
which included limitations of B-757, B767, CL-65, EMB-120, ERJ-170, ERJ-190, and
MD-11 Circ. Apch - VMC only. He held a Flight Instructor, Instrument Airplane,
Airplane Single-Engine and Multiengine certificate. He held an FAA first-class medical
certificate dated June 5, 2025, with no limitations. At the time of the accident, he was
based at SDF.

2.2.1 First Officer’'s Pilot Certification Records
FAA records of the first officer indicated the following:

Private Pilot - Airplane Single-Engine Land certificate was issued on December
12,1999.

Private Pilot - Airplane Single and Multiengine Land certificate was issued on
June 27, 2007.

Private Pilot - Airplane Single and Multiengine Land, Instrument Airplane
certificate was issued on July 24, 2007.

Commercial Pilot - Airplane Multiengine Land, Instrument Airplane, Private
Pilot privileges: Airplane Single-Engine Land, certificate was issued on August
31, 2007.

Flight Instructor, Airplane Multiengine, certificate was issued on September 10,
2007.

Flight Instructor, Instrument Airplane, Airplane Multiengine certificate was
issued on September 13, 2007

Commercial Pilot - Airplane Single-Engine Land, Airplane Multiengine Land,
Instrument Airplane, certificate was issued on September 18, 2007.

Flight Instructor, Instrument Airplane, Airplane Single-Engine and Multiengine
certificate was issued on September 9, 2009. Reissued: September 27, 2011,
September 24, 2013, September 23, 2015, September 22, 2017, September
26,2019, September 27, 2021, September 22, 2023, and September 20, 2025.

Airline Transport Pilot - Airplane Multiengine Land, EMB-120, Commercial
Privileges: Airplane Single-Engine Land, Limitations: English Proficient, EMB-
120 Circ. Apch. VMC only, certificate was issued on July 12, 2012.

43 Embraer S.A., ERJ 170-100 STD ERJ 170-100 LR ERJ 170-100 SU ERJ 170-100 SE ERJ 170-200 STD
ERJ 170-200 LR ERJ 170-200 SU ERJ 190-100 STD ERJ 190-100 LR ERJ 190-100 IGW ERJ 190-100 ECJ
ERJ 190-200 STD ERJ 190-200 LR ERJ 190-200 IGW ERJ 190-300 ERJ 190-400, Source: FAA Order
8900.1, Volume 5, Chapter 2, Section 19, Figure 5-88 dated June 9, 2025.
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Airline Transport Pilot - Airplane Multiengine Land, CL-65, EMB-120,
Commercial Privileges: Airplane Single-Engine Land, Limitations: English
Proficient, ATP - Circ. Apch - VMC Only, CL-65, EMB-120 Circ. Apch. VMC only,
certificate was issued on June 6, 2014.

Airline Transport Pilot - Airplane Multiengine Land, CL-65, EMB-120, ERJ-170,
ERJ-190, Commercial Privileges: Airplane Single-Engine Land Limitations:
English Proficient, ATP - Circ. Apch - VMC Only, CL-65, EMB-120, ERJ-170,
ERJ-190 Circ. Apch. VMC only, certificate was issued on May 14, 2018.

Airline Transport Pilot - Airplane Multiengine Land, B-757, B767, CL-65, EMB-
120, ERJ-170, ERJ-190, Commercial Privileges: Airplane Single-Engine Land
Limitations: , English Proficient, CL-65, EMB-120, ERJ-170, ERJ-190 B-757,
B767 Circ. Apch. VMC only, certificate was issued on July 15, 2021.

Airline Transport Pilot - Airplane Multiengine Land, B-757, B767, CL-65, EMB-
120, ERJ-170, ERJ-190, MD-11, Commercial Privileges: Airplane Single-Engine
Land Limitations: English Proficient, B-757, B767, CL-65, EMB-120, ERJ-170,
ERJ-190, MD-11 Circ. Apch. VMC only, certificate was issued on May 13, 2023.

2.2.2 First Officer's Flight Hours

Table 4. First Officer's flight hours.

Total Flying Time* 9,200
Total PIC Time 2,897
Total Time in Aircraft Type 994.1
Total SIC* Time in Aircraft Type 994.1
Total Flying Time Last 7 Days 0
Last 30 Days 27.5

Last 90 Days 107.3

Last 12 Months 424.3

2.2.3 First Officer’s Training

The first officer’s training records were provided by UPS and FAA records. The
FO’s most recent documented training events are provided in table 5 below:

Table 5. First Officer's most recent documented training.
Date of Initial Type Rating on the MD-11 5/13/2023
Date of First Officer Qualification on the MD-11 5/13/2023

44 Source for all pilots Total Flying Time and Total PIC time was from their FAA Form 8710 initial ATP
application plus flight time at UPS Airlines.
4 Second In Command
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Date of Most Recent Recurrent Ground Training 10/29/2025
Date of Most Recent Proficiency Check 5/05/2025
Date of Most Recent Line Check#* 6/22/2023
Date of Most Recent Simulator Training®’ 10/29/2025

2.2.4 First Officer's Recent Flight Schedule

Table 6. First Officer's recent flight schedule.

Time Actual Duty Time | Block Time Notes

25 Oct 2025 1253 - 1744 3.35 UPS 5861 (PHX - SDF)
24 Oct 2025 | 1918-0029 3.68 UPS 5862 (SDF - PHX)

? Oct 2025 1143 - 1648 3.58 UPS 5909 (ONT - SDF)
8 Oct 2025 1818 - 0008 4.33 UPS 2902 (SDF - ONT)
8 Oct 2025 1330-1652 1.87 UPS 2785 (DFW* - SDF)
7 Oct 2025 1843 - 2230 2.28 UPS 2762 (SDF - DFW)
7 Oct 2025 1243 - 1759 3.77 UPS 5909 (ONT - SDF)
5 Oct 2025 1932-0139 4.62 UPS 5928 (SDF - ONT)

1 Oct 2025 2308 - 0414 3.6 UPS 901 (ONT - SDF)
30 Sep 2025 | 0330-0719 2.32 UPS 975 (PDX* - ONT)
30Sep 2025 | 0135-0336 0.52 UPS 975 (PDX - PDX)
28 Sep 2025 | 1823 -0016 4.38 UPS 976 (SDF - PDX)

28 Sep 2025 | 1245-1539 1.4 UPS 5605 (ORD* - SDF)
27 Sep 2025 | 2023 - 2321 1.47 UPS 5608 (SDF - ORD)

2.2.5 First Officer's Recent Activities

The first officer’s recent activities were documented from information available
at the time of this report’s writing, namely cellular telephone and company records,

and interviews with next of kin and a roommate.

On Saturday, November 1, it was unknown when the first officer awoke.
Cellular telephone activity began at 0659 mountain standard time (MST) and ended
at 1736 MST. There was an extended break in cellular activity from 0700 until 0856,
0943 until 1212, 1238 until 1533, and 1539 until 1735 MST. He did routine family
activities throughout the day and evening and watched TV before bed. His wife did
not think he napped during the day. His exact time asleep that night was unknown,
but his wife thought they went to bed about 2300 MST. According to his spouse, he

did not have any problems falling asleep or staying asleep.

4 First officers are not required by regulation/policy to have a line check like the captains however;
they do get them whenever a captain receives a line check and they are a member of the crew.

47 Included training for takeoff profiles with engine failure after V1
8 Dallas Fort Worth International Airport

47 Portland International Airport

%0 Chicago O'Hare International Airport
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On Sunday, November 2, the first officer woke up between 0730-0800 MST.
He did routine family activities throughout the day and evening and watched TV
before bed. Cellular telephone activity began at 1414 and ended at 1937 MST. There
was an extended break in cellular activity from 1418 until 1936 MST. Company
records showed he logged into a UPS crew system at 1950 MST. His wife thought he
went to sleep about 2200 MST. She stated he had no problems falling asleep or
staying asleep.

On Monday, November 3, his wife thought his alarm was set for 0600 or 0615
and she thought he got out of bed about 0630 MST. He did routine family activities
throughout the day and evening and watched TV before bed. Cellular telephone
activity began at 1225 and ended at 1926 MST. There was an extended break in
cellular activity from 1238 until 1533 and 1657 until 1925 MST. Company records did
not show any UPS crew system logins that day. He went to bed about 2115 and was
asleep by 2200 MST. He had no problems falling asleep or staying asleep.

On Tuesday, November 4, according to his wife he woke up before she did but
did not recall what time. He checked in for his jumpseat flight to SDF at 0538 MST. He
jumpseateds' on UPS flight 2873 from Albuquerque, New Mexico to SDF which
departed at 0615 MST and arrived at 1042 EST. They sent a couple of iMessages
about 1106 EST and again about 1400 EST. Cellular telephone activity began at 1154
and ended at 1455 EST. There was an extended break in cellular activity from 1155
until 1356 EST. Company records did not indicate that a sleep room or company
issued hotel room was secured by the first officer. He shared a house with other UPS
pilots and had messaged to say he would be there around 1100 EST. One roommate
arrived at the house about 1230. The first officer was finishing a meal, and they talked
before the first officer took a shower, after which they talked for about another hour.
The roommate thought the first officer may have rested before he arrived at the
house. Company records showed he accessed various UPS crew systems at 1151,
1324, 1326, 1349, 1424 and 1512 EST. He called his wife at 1444 EST and said he was
on the airplane, and it had a fuel leak. He iMessageds? her at 1551 EST to let her know
they had a new airplane and were still going to Hawaii, just late. Her last iMessage
from him was at 1708 EST. There was nothing out of the ordinary with their
conversations.

He drank 1 cup of coffee in the mornings. He did not have regular daytime
sleepiness. He had never talked to a doctor about nor been diagnosed with a sleep
disorder. He needed 6-8 hours of sleep a night to feel rested. He had not had any
major changes in his health, personal life or financial situation in the previous 12
months. He was healthy and had no recent injuries or illnesses. He intermittently
exercised. He did not have any issues with his vision or hearing, did not take any

" Flew on the flight as an Observer Member of the Crew, commuting to get to work.
52 Instant Message, a text messaging function available on the iPhone.
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prescription or nonprescription medications or supplements. He did not smoke, drink
or use illicit drugs. He did not take any medications, prescription or nonprescription
in the 72 hours before the accident that might have affected his performance.

2.3 Relief Officer

The relief officer was 62 years old and held an ATP certificate with a rating for
airplane multiengine land, and type ratings on the B-727% and MD-11, Commercial
Privileges: Airplane Single-Engine Land, which included limitations of MD-11 Circ.
Apch - VMC only. He held a Flight Engineer Turbojet Powered certificate. He held a
FAA first-class medical certificate dated July 15, 2025, with limitations “Must use
corrective lens(es) to meet vision standards at all required distances”. At the time of
the accident, he was based at SDF.

2.3.1 Relief Officer’s Pilot Certification Records
FAA records of the relief officer indicated the following:

Private Pilot - Airplane Single-Engine Land certificate was issued on August 6,
1980.

Private Pilot - Airplane Single-Engine Land, Instrument Airplane certificate was
issued on June 18, 1981.

Commercial Pilot - Airplane Single-Engine Land, Instrument Airplane,
certificate was issued on August 14, 1981.

Notice Of Disapproval of Application, Flight Instructor Single-Engine, Airplane
was issued on November 30, 1981.

Flight Instructor, Airplane Single-Engine certificate was issued on December 5,
1981.

Flight Instructor, Airplane Single-Engine, Instrument - Airplane certificate was
issued on January 9, 1982.

Commercial Pilot - Airplane Single and Multiengine Land, Instrument Airplane,
certificate was issued on April 7, 1982.

Flight Instructor, Airplane Single and Multiengine, Instrument Airplane
certificate was issued on October 11, 1982. Reissued: April 25, 1985.

% The Boeing Company, B-727, B-727-100, and B-727-200. Source: FAA Order 8900.1, Volume 5,
Chapter 2, Section 19, Figure 5-88 dated June 9, 2025
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Airline Transport Pilot - Airplane Multiengine Land, Commercial Privileges
Airplane Single-Engine Land certificate was issued on May 29, 1986.

Flight Engineer, Turbojet Powered certificate was issued on October 1, 1987.

Airline Transport Pilot - B-727 Airplane Multiengine Land, Commercial

Privileges: Airplane Single-Engine Land certificate was issued on June 24,
1994.

Airline Transport Pilot - Airplane Multiengine Land, B-727, MD-11, Commercial
Privileges Airplane Single-Engine Land, Limitations - MD-11 Circ. Apch - VMC
only certificate was issued on June 28, 2002.

2.3.2 Relief Officer's Flight Hours

Table 7. Relief Officer's flight hours.

Total Flying Time> 15,250
Total PIC Time 10,039.2
Total Time in Aircraft Type 8,775
Total SIC Time in Aircraft Type 1,209.8
Total Flying Time Last 7 Days 0
Last 30 Days 0

Last 920 Days 73.9

Last 12 Months 337.8

2.3.3 Relief Officer’s Training
The relief officer’s training records were provided by UPS and FAA records.
The relief officer's most recent documented training events are provided in table 8

below:

Table 8. Relief officer's most recent documented training.

Date of Initial Type Rating on this Aircraft 6/28/2002
Date of Captain Qualification on this Aircraft 10/16/2002
Date of Most Recent Recurrent Ground Training 10/16/2025
Date of Most Recent Proficiency Check 6/12/2025
Date of Most Recent Line Check 6/2/2024
Date of Most Recent Simulator Training® 10/16/2025

% Source for all pilots Total Flying Time and Total PIC time was from their FAA Form 8710 initial ATP
application plus flight time at UPS Airlines.
% Included training for takeoff profiles with engine failure after V1

OPERATIONAL FACTORS/HUMAN PERFORMANCE DCA26MAQ24
GROUP CHAIRMEN'S FACTUAL REPORT PG 16 OF 45




2.3.4 Relief Officer's Recent Flight Schedule

Table 9. Relief Officer's recent flight schedule.

Time Actual Duty Time | Block Time Notes

2 Oct 2025 1723 - 0411 8.8 UPS 2976 (SDF-HNL)
27 Sep 2025 | 1740-0503 9.38 UPS 5966 (SDF-HNL)
18 Sep 2025 | 1731 - 0407 8.6 UPS 2976 (SDF-HNL)

2.3.5 Relief Officer's Recent Activities

The relief officer’s recent activities were documented from information
available at the time of this report’s writing, namely cellular telephone and company
records.

On November 1, 2025, cellular telephone activity began at 1336 and ended at
1909 central standard time (CST). There was an extended break in cellular activity
from 1339 until 1515, 1516 until 1647, and 1648 until 1856 CST. Company records
did not show any activity. No other information about the relief officer’s activities on
that day was known.

On November 2, cellular telephone activity started at 1824 and ended at 1827
CST. Company records showed the relief officer logged into a UPS crew system at
1924 CST. No other information about the relief officer’s activities on that day was
known.

On November 3, cellular telephone activity started at 1023 CST and ended at
0125 EST on November 4. There was an extended break in cellular activity from 1116
CST until 1356 CST, 1430 CST until 2029 CST, 2138 CST until 0010 CST (0110 EST).
Company records indicated that the relief officer checked in for his jumpseat flight at
2054 CST. He jumpseated on UPS flight 787 from AUS to SDF. It departed AUS at
2141 CST and arrived SDF at 0058 EST on November 4. No sleep room or company
issued hotel room was secured by the relief officer. No other information about the
relief officer’s activities on that day was known.

On November 4, cellular telephone activity began at 0803 and ended at 1658
EST. There was an extended break in cellular activity from 0819 until 1001 and 1012
until 1209 EST. Company records showed that the relief officer logged into UPS crew
systems at 1248, 1249, 1250 and 1530 EST. No sleep room or company issued hotel
room was secured by the relief officer.
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2.4 Trip Pairings

Trip id: 160
Lines: 55, 62
Report Date Zulu: Duty Summary[Trip Summary |
Duay Fagt Departre-ferval  Staet End Bod AC  Cm Nesd
(13)18:30 1h30 Duty 11h11|Crew: 111
1(Tu)Te 2878 SDF-HNL (15)20:00 (19)05:11 Sh11 MIF 21  |Block Sh11| Domicile: SDF
(19)05:41 0h30 Rest 24h02 |Duty Time:  27h45
Credit 9h11L|Block Time: 20h28
(19)05:43 1h30 Duty 7h15|Credit Time: 200380
3 (We)Th 5067 HNL-ONT (21)07:13 (04)12:28 5h15 MIF 11 |Block Shi5|TAFB: 72h09
(04)12:58 0h30 Rest  20h22 S1|Premiumn 79.36
Credt S5h15L | per Diem 271521
(01)09:20 1h00 Duty an19|LDGS 4
4 (FriFr 972 ONT-PDX (02)10:20 (04)12:33 2h13 MIF 2h02 11 |Block 6h02
4 (Friffr 5971 PDX-SDF (0B)14:35 (13)18:24 3049 MIF 111 |Rest .
(13)18:38 Oh15 Credit 6h12D

Figure 1. Planned trip pairing for the captain and first officer.

Trip Id: 253
Lines: 80, 81
Day Fght Dupartere-Arrval  Start End Bok AC Cmn  Newd
(13)18:30 1h30 Duty 11h11|Crew: 10
1(Tu)Tu 2076 SDF-HNL IRO (15)20:00 (19)05:11 Sh11 MIF 211 |Block Gh11|Domicie: SDF
(19)05:41 Oh30 Re=t 24h02 |Duty Time:  24h02
Credit 9h11L |Block Time: 9h11
(19)05:43 1h30 Duty 12n51|Credi Time: 18H00D
3 (We)Th DHUPS5067 HNL-ONT  (21)07:13 (04)12:28 5115 M1F 2h02 1/1 |Block 0h0O | TAFB: 48h04
3(Th)Th DHUPS2815 ONT-SDF (06)14:30 (13)18:04 3h34 MIF 1/1  |Rest « |Premium 93.79
(13)18:34 Oh30 Credit 8h40L | per Diem 192.12
LDGS 1

Figure 2: Planned trip pairing for the relief officer.

3.0 Crew personal belongings

The HP group chairwoman, UPS, and IPA group members documented the
contents of the accident crewmembers’ lockers located at the UPS ASC. All items
were photographed and returned to the lockers after being documented. The lockers
were relocked with locks provided by UPS. No items were retained, and items were
released to UPS.

Captain
e 2 suitcase wheels
e 1 covid test box
o« Water bottle

First Officer
e Non-alcoholic drink items and food condiments
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e Mesh case (empty)
o Refillable water bottle

Relief Officer
o 1 backpack (empty)
e 1 mesh zippered bag (empty)

4.0 Airplane Weight and Balance

The captain and FO were included in the Basic Operating Weight in
accordance with UPS Load Planning Manual (LPM) Revision 93, para 01.03.01.07.01.
The relief officer, though a member of the flightcrew, would be counted as an
Additional Crew Member (ACM) in the weight and balance as 255 lbs. per para
01.03.01.07.02. All weights are in lbs. and aircraft speeds are in kts. The airplane

manufacturing or performance limitations are in bold:

Table 10. Accident Aircraft Weight and Balance Information

Basic Operating Weight (BOW) 259,332
Additional Crew Member (ACM) Weight 255
Cargo Weight 116,385
Zero Fuel Weight (ZFW) 375,972
Maximum Zero Fuel Weight* 461,300
Fuel Weight 193,600
Ramp Weight 569,572
Maximum Ramp Weight* 633,000
Taxi Fuel Burn 1,600
Actual Takeoff Weight 567,972
Maximum Takeoff Weight 569,9005¢
Center of Gravity (CG) 18.7%
CG Limits 12.44 - 32.8*
Takeoff Stab Trim Setting 9.2
Takeoff Flap Setting 21
Takeoff Speeds (V157 VR V257) 152/166/173
Takeoff Flexible Derate (FLEX)¢° 42°C

*Manufacturer’s Airplane Flight Manual Limitations.

¢ Maximum Takeoff Weight for this flight includes performance limitations

>"V1: Critical engine failure speed or takeoff decision speed. It is the speed at which the pilot is to
continue the takeoff in the event of an engine failure or other serious emergency. Source: Airplane

Flying Handbook (3C) Glossary

%8 VR: The speed that the pilot begins rotating the aircraft prior to lift-off. Source: Airplane Flying

Handbook (3C) Glossary

57 V2: Takeoff safety speed, or a referenced airspeed obtained after lift-off at which the required one
engine-inoperative climb performance can be achieved. Source: Airplane Flying Handbook (3C)

Glossary

%0 A FLEX (Flexible/Assumed Temperature) derate is a technique where jet engines produce less than

maximum takeoff thrust to extend engine life and reduce fuel consumption.
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https://www.faa.gov/sites/faa.gov/files/regulations_policies/handbooks_manuals/aviation/airplane_handbook/20_afh_glossary.pdf
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The ELM transmitted to the aircraft via ACARS at 1642:04. Contents of the ELM
are included in page 4 of Attachment 6 - ACARS Message Traffic Excerpts.

The captain accepted the ELM message at 1654:20. The load complete
message was received at 1654:44¢1,

The Takeoff Data was loaded in the FMS¢2 via ACARS.

5.0 Airport Information
5.1 Mohammad Ali International Airport

The Louisville Regional Airport Authority (LRAA) operated SDF. LRAA was an
autonomous municipal corporation established by Kentucky State Statute. LRAA was
responsible for owning, operating and developing Louisville’s two major airports. The
forerunner of LRAA was established in 1928 by the Commonwealth of Kentucky's
General Assembly and was the first authority-type governed airport in the United
States.¢

SDF was also known by its former official names of Standiford Field and
Louisville International Airport. It was a civil-military airport in Louisville, Kentucky. In
2019, the airport was renamed after boxer and Louisville native Muhammad Ali, three
years after his death. The airport covered 1,500 acres and had three runways. The
SDF airport identifier was based on the airport's former name, Standiford Field.
Despite being called an international airport, SDF had no regularly scheduled
international passenger flights, but was a port of entry, handling many UPS Airlines
international cargo flights through UPS’s worldwide air hub, often referred to as UPS
Worldporté.

5.1.1 SDF Airport Diagram

Figure 3 below is the Jeppesen 10-9 chart depicting the airport layout
including taxiways, runways, and ramps.

¢! Attachment 6 - ACARS Message Traffic Excerpts, page 7

%2 Flight Management System

¢ Source: This paragraph is paraphrased from https://www.flylouisville.com/corporate/louisville-
regional-airport-authority/

%4 Source: This paragraph is paraphrased from https://www.lpm.org/news/2025-11-05/ups-
distribution-hub-in-louisville-has-300-flights-per-day-what-to-know
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CHANGES: Twy B changed to Twy B8 near Rwy 17R approach end.

Figure 3: Jeppesen diagram of the SDF airport.
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6.0 Meteorological Information

Below is the five-minute Automated Surface Observing System (ASOS)¢s
reports from around the accident time?.

METAR KSDF 042200Z AUTO 13006KT 10SM CLR 17/04 A3022
METAR KSDF 042205Z AUTO 13005KT 10SM CLR 16/05 A3022
METAR KSDF 042210Z AUTO 12005KT 10SM CLR 16/05 A3022
-Accident-

METAR KSDF 042215Z AUTO 13006KT 10SM CLR 17/04 A3022
METAR KSDF 042220Z AUTO 12005KT 10SM CLR 16/05 A3022
METAR KSDF 0422257 AUTO 13005KT 10SM FEW033 16/05 A3021

The TAF for the accident:

TAF KSDF 04172572 0418/0524 17007KT P65SM SCT250
FMO050000 16005KT P6SM FEW150
FMO050700 20010KT P6SM SCT250 WS020/24042KT
FMO051400 23015G23KT P6SM SCT250
FM051900 25015G25KT P6SM FEW250=

7.0 Operator/ FAA Oversight

FAA records were reviewed to evaluate regulatory oversight of UPS flight and
training operations. These records included a review of the Safety Performance
Analysis System (SPAS Ill) air operator profile generated by the assigned FAA
Certificate Management Office (CMO), Safety Assurance System (SAS) data collected
on enroute observations and training events by the CMO, as well as an analysis of the
Advanced Qualification Program (AQP) data and training curricula currently used by
UPS. In addition to specific records reviewed for the accident crew, the group
conducted a random review of other fleet training and operations records for
regulatory compliance and currency, with no adverse findings.

65 ASOS - Automated Surface Observing System - Automated sensor suites equipped with
meteorological instruments to observe and report wind, visibility, ceiling, temperature, dewpoint,
altimeter, and barometric pressure. These systems generally report at hourly intervals but also report
special observations if weather conditions change rapidly and cross aviation operation thresholds.

% Weather information was provided by the NTSB Meteorology Specialist
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8.0 Company Policies and Manual Excerpts
8.1 Commuter Policy

UPS did not have a stated ‘Commuter Policy’ in its company manuals however,
guidance for UPS crew use of UPS jumpseats for commuting was outlined in Article 5,
section S, paragraph 2 of the collective bargaining agreement (CBA) between UPS
and IPA with further clarification in chapter 2 (02.04.01.02) of UPS Flight Operations
Manual Volume 1.

The following is an excerpt from the CBA between UPS Airlines and IPA:

1. Crewmembers will be allowed the personal use of jumpseats on a subload
priority basis in accordance with applicable governmental regulations.

2. The Company will not issue a warning letter or letter of concern or
discipline to any crewmember who no-shows or is late for a trip or any
Company assignment as a result of getting bumped from a reserved
jumpseat, the cancellation or delay of a commercial flight, or otherwise
being prohibited from commuting to the assignment on a Company aircraft
(e.g. cancellation or delay of a Company flight).

From the UPS Flight Operations Manual Vol 1. 02.04.01.02 Reporting for Duty.

It is expected that all crew members will comply with Chapter 2 (02.04.01.02)
of UPS Flight Operations Manual Volume 1 when commuting to a flight
assignment which states the crewmember will report for duty well-rested and
prepared to remain on duty for the maximum FAA or contractual limits.
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8.2 UPS Aircraft Operating Manual - Checklist Use

MD11 AIRCRAFT OPERATING MANUAL
EMERGENCY/ABNORMAL 02.00-7
GENERAL

Alerts are displayed in the lower 1/3 of the EAD. Alert levels have unigue display characieristics
1o allow immediate crew recognition of the alert level and, therefore, whargin this chapter the
corresponding pracedura may be found,

ALERT INDICATION

Lavel 3 Boxed, red aler message and an aural warning
Lavel 2 Boxed, ambar alert message

Lieval 1 AMBET ST massage

Level 0 Cyan alert message

In the emergency/abnormal procedures. certain line items may be shown enclosed in a reclangular
box., These ora “Immediale Action Bema® (alse known aa memory or recall itema) and are to
be performed from memory.

Most emergency/abnormal procedures are written considerning single failures only. If more than ona
failure exisls with a system, the EAD alert will normally display only the most sencus problem. If
failures cccur simultanacusly in mere than one syetem, il is the Caplain's responeibility o establish
the priorty of aclions

The Quick Referenca Handbook (QORH) contains Emergancy and Abnormal procedures extractad
from the AOM but presentad in abbreviated format for quick reference. The line items in the ACK
and ORH ara idantical. hawavar, thea procaduras are abbraviatad by dalating explanatary matarial
that i contained in the amplified AOM procedures. The QRH does not include the consequences
portion of the checklists,

02.00.02.03 CHECKLIST USE

When an emergency/abnormal condition is identified, the PF calls for the appropriate checklist
when:

= Flight path is undar control,
 Alroraft s not in o critdool stage of fight (such as takeoll o landing )

Emergency/Abnormal checklists may have both Immediate Action and Reference [tems. Immediate
Action items refer o steps in @ non-normal checklist that must be accomplished by memory,
without undue delay. These ilems are boxed in all applicable checklists, Reference ilems are
chacklist steapa that are normally accomplished whils reading the chacklist, Theases {(immediate
action and referance ltams) are accomplished in a Challenge-Respense-Responsa format. Tha
PM fully recites each step’s challenge and response. The PM then accomplishes the action and
repeats the response after it is complete.

Immediate Action iteme and amargency/non-nermal chackliete ehould not be interrupled for itame
not assantial to safely-of-flight. Tha Caplain should clearly designate which pilol will be the PF
and which pilot will ba the PM. The overriding matter of importance at all times is that SOMEONE
MUST FLY THE AIRCRAFT. The PF must devole constant attention to control and navigation of
the aircrafl with regard o terrain, wealher, ATC and aircrafl configuration. The PF participales in
verficallon and completion of any checklist only after salety-ol-ilight is assured. Execubion of any
checklist should nol commence until the aircralt is ot a8 safe altiiude, airspeed and configuration
commansurala with the phase of fight. Unless a delay will jpopardize safaty (... stall warning,
GPWS pull-up or windshear warnings, rejected lakeolf, lwo engines inoperative, airspeed
unreliable), the minimum atitude after takeoff to initate a checklist is 1000 feat AFE. Time is
umiially suailable bo assess the siloatinn baloee corractive action is racpimd Al actions shoold
be coordinated with the Caplain and performad in a deliberate and systematic manner. Under no
circumstances s safety-of-flight to be compromised to accomplish any checklist or procedure.

By Mo: 43

ey Date: D6/2472022
Primed Copy is for Redarence Cinly
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MD11 AIRCRAFT OPERATING MANUAL
EMERGENCY/ABNORMAL 02.00-8
GENERAL

IMMEDIATE ACTION ITEMS

Aftar the appropriste chacklis! has been called for, the P ensures all Immeadiate Action ilems hava
been accomplished ullizing the Challenge-Response-Responsa formal, Once all immediale aclion
P P Daen seeomplishee, e PR ocompleies e checkis By reherence e QRF. Whan
referring to the QRH, the PM must verify that all lmmediate Action items have been properdy
accomplished by reading aloud before completing the remainder of the checklist.

REFERENCE ITEMS

The PM will recite each referance item in a Challenge-Response-Response format. Each stap must
be completed prior to initiating the next step. Both pilots should ensure that all procedural steps
have been properly accomplished, Reference items are normally accomplished by the PM while
reading the checklist. The Captain may direct Reference items to be accomplished from memary il
ne hagard s created by such actien er if the situation doess not allew eference o a chocklisl,

Applicable checklist wamings. cautions, informational items or notes are read aloud in their entirety
prior to accomplishing each step, Tha PF doas not have to repeat these itams but should raspaond
in a mannar indicating the infarmation was understood,

Following the completion of any non-normal checklist, the PM states ©  CHECKLIST
COMPLETE."

Following completion of appropriate smergency@bnormal checklist items, EAD Consaquences
messapes should be reviewed and normal checklists used as usual to verify the configuration
is correct lor each phase-ol-flight,

Checklists cannot be created for all concelvabla situations and are not intended to preclude good
judgement, In some cases, deviation fram checklists may, at the discretion of the Captain, be
NBCAsEAry.

02.00.02.04 CRITICAL CONTROLS

Critical controls have a significant adverse effect on safety if the wrong control was actuated, Inflight
mathodical varification of the following contrale by the PF is essential prior to actuation by the PM:

= Throtlles
«  Fual switches
= Fire handlas

= Fire botlle discharga
= |DG Dizconnect swilches
*  IRS mode selactor

Both pilats must confirm the coract crilical control is selectad before it is aciuatad. An example of
how to accomplish & chacklist step that calls for the actuation of a critical control follows:

FM states, “THROTTLE IDLE” and, while touching the number 1 throttle, states, *CONFIRM
HNUMBER ONE." PF confirms the correct throttle is selecled and states, *“NUMBER ONE
CONFIRMED.” PM than moves tha numbear 1 throltle to idie and replies, “1OLE."

02.00.02.05 ENGINE SHUTDOWN

Chaeckliste diractinn an engine shutdown must be evaluated by the Caplain to determine whether
an actual shutdown or oparation at reduced thrust is the safest course of action. Considaration

st be given to the probable affects of running the engine at reduced thrust.

Ry Moo 43
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8.3 UPS Aircraft Operating Manual - Engine Failure

MD11 AIRCRAFT OPERATING MANUAL
PERFORMANCE 05.00-3
PERFORMANCE GENERAL

05.00.02.03 ENGINE FAILURE PROCEDURES (EFF)

05.00.02.03.01 OVERVIEW

A ENgie Failure Procedure |EFF) WD De [SWEd 10F all availame fuméays. [hé EFF Will anow he
aircraft to safely attain a minimum enroute or approach altitude, or an altitude where radar vectors
can be provided, This path is an extension of the Captain's emergency authority and must be
slated as such o ATC as soon as practical,

Thenwe sy Unww lypes ol EFFs,

«  Standard
«  Special
- Camphes

Maintain extended runway centerline until reaching the EFF designated tum-point.
A Special or Complax EFPF is provided whan a Standard EFF cannot be used,

The Engine Out Accaleration Altitude (EO ACCEL), depictad as E/D, is 1000 feet AFE for all
takeoffs, unless a Special Procedure prescribes otherwise. When a turn is depicied, the expected
bank angle is 15 degrees for speeds of Vo+10 or less, and 25 degrees when above Vy+10,

NOTE: EFP= may require the crew (o furm lo a heading, Consider the effect of crosswind and
correct Tar wind drill il necessary,

NOTE: Complying with Engine Failure Procedures (EFF) may generate a GPWS alert. If an
alert occurs during an EFP requirad tum, ensure bank angle is correct for the existing
spead/EFP segment, and complate the twrn.

05.00.02.03.02 ENGINE FAILURE PROCEDURE (EFP) - STANDARD
Standard EFPs are displayed on FDF and TLR as:

- LT = Laft Turm
=  RT = Right Tum
= DT = Direct Turn to a heading or navaid in the direction of shorest distance

NOTE: Standard EFP turns will be commenced at 1000 feet AFE.

B Mee 81

Prited Gopy I for Refarence Only Ry Date: 10172025

OPERATIONAL FACTORS/HUMAN PERFORMANCE DCA26MAQ24
GROUP CHAIRMEN'S FACTUAL REPORT PG 26 OF 45



MD11 AIRCRAFT OPERATING MANUAL
PERFORMANCE 05.00-4
PERFORMANCE GENERAL

ENGINE FAILURE HEIGHT PROCEDURE

Adjust heading as necessary lo maintain
funway cantarina until reaching 1000' AFE,
Dembowe 1000° AT e conrmmene L b e lreading or navaind
as listed,

If @ haading is listed, fly that heading uniil a
minimum safe altitude is altained. 1T & navaid is
listed, hold an the inbound radial using a direct
antry and standard holding procedurea,

Radar vectors may be accepted upon reaching

100" AFE.
Turn to the heading or navaid as listad,
1000" or above AFE IT & haading i= listed, fly that haading unlil a

minimum sale altitude is allained. I a navaid is
listed, hold on the inbound radial using a direct
entry and standard holding procadures.

Radar vectors may be accepted.

05.00.02.03.03 ENGINE FAILURE PROCEDURE (EFP) - SPECIAL

A Special EFP may require a tur 1o a heading or NAVAID prior to reaching 1000 feet AFE.

The Engina Out Accaleration (E/0 ACCEL) altiude remains at 1000 feel AFE unloss otherwise
SpOCiiied, COmMply with INg Special EFF until JU00 feel AFE, unlass accepling radar veclon anove
1000 feet AFE.

When the EFF lists:

Yi&A: Cngine failure nitial heading or course — only listed if different than runway heading {( -15
degrees or lass). Adjust to the specifiad heading or course no aarier than runway end.

REACHIMNG: Engine failure turnpoint listed in feet MSL for an altitude tum point, DME, radial or
runway end for gaographic turnpoints,

Al the point isted and al or abova 100 feal AFE, Wurn to the specified heading or course.

* I engine failure ocours &t or after the point listed, and at or above 100 feet AFE, turn
immedialaly.

NOTE: If the SFECIAL EFF requines a "HOLD 3TANDARD." hold at the navaid, right turns, one
minute legs. Unless otherwise noted in the remarks, hold an the inbound radial using a
direct entry. This may not necessarily be a published holding pattern,

05.00.02.03.04 ENGINE FAILURE PROCEDURE (EFP) - COMPLEX

A Complex EFP i3 provided when the textual description will not fit in the TLR SPECIAL ENG FAIL
TAKEOQOFF PROCEDURES table [see Takeoff And Landing Report section, in this chapter]. or the
FOP [see Flight Deck Performance (FOP) section, in this chapter] andfor when other considerations
must be taken into sccount, The narrative and pictonal disgrams will be provided on the airport
10-7¥ pages for all Comples EFPs. These EFPs may be linked to & specific SID. The Engine Out
Accalaration Allitude remains ol 1000 feet AFE unless olherwise spacifiad in the proceduna.

NOTE: Complex Engine Failure procedures provide edditional guidance if the engine failure
oceurs after the aircraft is airborne, “All Engines Operating Takeoff Considarations,” if
provided, define requiremants for which these additional proceduras are valid.

R Mot 61
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8.4 UPS Aircraft Operating Manual - Takeoff Engine Failure Profile

- MD11 AIRCRAFT OPERATING MANUAL
EMERGENCY/ABNORMAL 02.02-2
L PROFILES

02.02.01 EMERGENCY/ABNORMAL FLIGHT PROFILES
02.02.01.01 TAKEOFF - ENGINE FAILURE/FIRE
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8.5 UPS Aircraft Operating Manual - Rejected Takeoff Procedure

MD11 AIRCRAFT OPERATING MANUAL
EMERGENCY/ABNORMAL 02.01-6
NON-NORMAL MANEUVERS

02.01.01.04 GPWS SYSTEM CONSTRAINTS

The EGPWS terrain display sarves anly as a sitlualional awaraness tool and nol as the sole means
o delarmineg lerrain/obstacls avoidance.

WARNING: GPWS MODES 1-5 DO NOT PROVIDE ALERTS FOR FLIGHT TOWARD
VERTICALLY SHEER TERRAIN OR SLOW DESCENT INTO TERRAIN WHILE
IN THE LANDING CONFIGURATION.

02.01.01.05 CONDITIONS REQUIRING GPWS TERR SWITCH TO BE
SELECTED OFF

The TERRAIN OVERRIDE switch can ba usad 10 disable the Enhanced GPWS terrain display
and alerting. Conventional GPWS alarts ara still availabla with the TERRAIN OVERRIDE switch
in OVRD,

The TERRAIN OVERRIDE switch must be selected to OWRD under the fallowing condifions:

«  When landing al an airport nol containad in the GPWS airpod terrain dalabasea.

= When the FMS NAY mode is IRS ONLY NAVIGATION (IRS NAY indicated on the ND) and the
aircrafl is over land, this will eliminate false terrain alarms.

02.01.02 REJECTED TAKEOFF

02.01.02.01 REJECTED TAKEQOFF PROCEDURE

The Caplain has the sole responsibility Tor the decision to reject the takeofl. The decision must
be mada in me 1o start the rejected takeoll manauver by Vy. During takeofl, the crawmambar

obswrving the non-normal siuation wil imemediately call oot as cleardy as possible (e.g.,  ENGINE
FAILURE™ or "ENGINE FIRE).

«  |If the decision is to reject the takeoff, the Captain must clearly announce "REJECT."
immediately star the rejected akeoll maneuver and assuma comntrol of the airplans

«  If the decision is made to continue the takeoff, the Captain must clearly announce
“CONTINUE®

If tha First Officar is making the takeoff, the first officer must maintain contral of the airplane unbl
the Captain makas a positive inpul to the controls

Prior to 80 knots, takeoff should be rejected for:

+  Activation of the Master Caution or Warning lights
*  System failures)

*  Unusual noise or vibration

= Tire failure

«  Abnormally slow acceleration

*  lakeolt conliguralion warning

«  Fire or fire warning

=  Engine failure

= Windshear

¢ If the aircraft s unsafe/unable to fy

Rav Mo 48

Foey Dabe: 031472024
Printed Copy is for Redarence Oniy

OPERATIONAL FACTORS/HUMAN PERFORMANCE DCA26MAQ24
GROUP CHAIRMEN'S FACTUAL REPORT PG 29 OF 45



- MD11 AIRCRAFT OPERATING MANUAL
EMERGENCY/ABNORMAL 02.01-7
» NON-NORMAL MANEUVERS

NOTE: From 80 knots through Y4 minus 20 knots, only the following alerts will iluminate the
MASTER CALUTION lights, After Wy minus 20 knols, the Mastar Caution lighls are
inhibitad.

L EMNG_ EGT HI

« ENG_ OIL PRES LO

«  ENG  RPM HI

= TANK PUMPS LO

=  REV_FPRESS FALULT (GE only)
= TIRE FAIL

= TIRE PRES LO (inhibited at 100 knots)
Above 80 knots, the takeoff should be rejected only:

= |If the aircrafi is unsafe or unable to fly

= For afire or fire warming
«  For an engine fallure
«  For a windshaar waming

(CONTINUED)
Rav Moo 48
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MD11 AIRCRAFT OPERATING MANUAL
EMERGENCY/ABNORMAL
NON-NORMAL MANEUVERS

02.01-8

REJECTED TAKEQFF {CONT'D)

CAPTAIN

FIO

Simultaneausly:
Retard throttles o idle (disangage
autothrotiles if reguired)

+ Apply maximum manual antl-gkid braking,

- Futend apasdhrakan if s groond spnilesr
extension does not ooour.

-

+  Raise reverse levers and apply maximum
revarss thrust consistent with conditions

Apphy shaht forward pressure on the control
colurmin,

+  Maintain braking, ground spoiler
deployment and reverse thrust until a sale
stop I3 assured,

YWerify proper ground spoiler and reverse thrust
deployment.

Maonitor engina inatrumenis

Call "SPOILERS DEPLOYED" ar “NO
SPOILERS.”

Werify all required actions have been
accomplished and call out any omissions or
failures.

Runway lenglh parmilling, nitiale movemeant
of reverse levers o reach reverse idle detent
by 60 knois.

Call oul "80 KNOTE" and "60 KNOTS.”

When time permits, notify ATC of aircraft
position, runway and any required assistance.

When the aircraft is stopped, accomplish
applionble emerganay’abnarmal procadurca.
When able, taxi clear of the runway and follow
the normal priorties prior to accomplishing the
Aftar Landing procedure,

IF another takeofl s planned, review Takeoll
Brake Temperalure charl in Chaplar 05 for
brake cooling time and precautions.

Consider the following:

+  The possibility of whael fuse plugs malting
«  The requirement for remote parking

Wind direction in case of fire

Alerting emergency equipment

Mot aathing parking brake unlass avacuation

-

-

+  Advising ground crew of hot brake hazard

if NACRRAARY

«  Advising supernumeraries of the need to remain seated or evacuate

CAUTION:

THE PROPER BRAKING TECHNIQUE FOR "MAXIMUM MANUAL

ANTI-SKID BRAKING" DURING A REJECTED TAKEOFF IS TO APPLY
FULL BRAKE PEDAL FORCE AND MAINTAIN FULL BRAKE PEDAL
FORCE UNTIL THE AIRCRAFT COMES TO A COMPLETE STOP OR
UNTIL A SAFE STOF IS ASSURED.

CAUTION:

SHOULD DIRECTIONAL CONTROL BECOME A PROBLEM WHILE

IN REVERSE THRUST, REDUCE THRUST TO REVERSE IDLE (OR
FORWARD IDLE THRUST, IF REQUIRED), REGAIN DIRECTIONAL
CONTROL AND REAPPLY REVERSE THRUST AS NECESSARY.

Rav Moo 48
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9.0 Boeing Manuals

9.1 Flight Crew Operations Manual (FCOM) - Engine Description

Z;_ FOEING
MD-11 Flight Crew Operations Manual

Engines Chapter Eng

Description and Operation Section 10

General

The aircraft is equipped with three GE CF6-80C2 engines or three P& W PW4460
or PW4462 engines.

Each engine has dual rotors, a Low Pressure Compressor (LPC) (N1)
mcorporating a high bypass ratio turbofan. and a High Pressure Compressor
(HPC) (N2).
A multiple stage (low and high pressure) turbine drives the compressors and fan.
The fan exhaust cowl contains a fan thrust reverser.
The accessory drve section exiracts energy from the core engine rotor to drive
accessories and sends core engine speed signals to the Full Authority Digital
Electronic Control (FADEC) system. The accessory gearbox 1s mnstalled in the
core engine compartment. Mounted on the gearbox are:

+ Starter.

* Electrical N2 sensor.

+ Fuel pump.

* Lube and scavenge pump.

+ Integrated Drive Generator (IDG).

* Hydraulic pumps.

+ Alternator (powers the FADEC computer).
Engine controls are on the forward and aft overhead panel and forward pedestal.

Primary engine indications are shown on the upper 2/3 of the Engine and Alert
Display (EAD). The lower 1/3 of the EAD 1s used for alert presentation.

Secondary engine indications are shown on the System Display (SD) secondary
engine page. The secondary engine page is a default page and 1s presented
automatically if any parameter on this page exceeds limits,

Full Authority Digital Electronic Control (FADEC)

FADEC is an engine control system that mcludes the following functions:
+ Engine acceleration to idle speed during start.
+ Acceleration and deceleration limiting.
+ Automatic control of available thrust.
+ Minimum/approach idle speeds during descents.
+ Compressor airflow control.
*+ Selection of alternate modes from cockpit.

Copyright & Boeing. ECCH: 9E991. See title page for detmils.
February 15, 2005 UPSs Eng.10.1

Figure 4. Engine Description and Operation, used with permission.
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Engines -
Description and Operation

MD-11 Flight Crew Operations Manual

{ :? ! I EINIZ

* Thrust control as a function of throttle position and thrust reverser lever.
* Protection from exceeding N1, N2, internal pressures, and maximum
thrust limats.
For GE, FADEC is controlled by an Engine Control Unit (ECU). For P&W,
FADEC 1s controlled by an Electronic Engine Control (EEC).

Looking aft, the ECU is mounted on the GE engine fan case at the four o’clock
position or the EEC 15 mounted on the P&W engine fan case at the eleven o’clock
position.

The two channels (A and B) of the ECU or EEC are housed in one assembly but
are physically separated.

The ECU or EEC has dual channel control (A and B). This allows normal engine
control and operation with the total failure of one channel. The failure of any
sensor results in cross-channel data exchange so that dual-channel capabality 1s
retained. For P&W., 1n the very unlikely event of the loss of both channels. all
required control functions revert to a fail-safe position resuliing 1n an
automatically controlled shutdown.

Primary power for each channel 1s obtained from a dual-output Permanent Magnet
Alternator (PMA) driven by the N2 gearbox. The PMA has two independent sets
of windings. Each set of windings supplies power to its respective ECU or EEC
channel. Aircraft 28-volt input power is required for ground starting, testing. For
GE. 28-volt mput power 1s also required for ECU back-up power.

For GE, back-up power (28 VDC aircraft power) to the ECU 1s standard and
available five minutes after the engine 1s shutdown.

For P&W. back-up power (28 VDC awrcraft power) to the EEC 1s an option. This
optional back-up power 1s provide to the EEC via the Supplemental Control Unit
(SCU). The SCU provides conditioned power to the EEC.

The ECU or EEC 1s the primary interface between the aircraft and the engines.
The ECU or EEC operates in response to pilot commanded thrust settings that are
transmuitted to the ECU or EEC by dual electrically 1solated position sensors. The
position sensors are mechanically linked to each throttle. Each position sensor 15
dedicated to one channel of the ECU or EEC and provides independent analog
signals to each ECU or EEC channel proportional to the throttle angle.

The ECU or EEC mterfaces with two Air Data Computers (ADC) through two
ARINC 429 data buses. Each ECU or EEC channel receives parameters from both
ADCs. These parameters mclude:

* Pressure altitude.

* Total pressure.

« Total air temperature.

Copyright © Boeing. ECCH: 9E991 . See fitle page for details.
Eng.10.2 UPs August 15, 2005

Figure 5. Engine Description and Operation (continued), used with permission.
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Engines -
g:g_ BOEING Description and Operation

MD-11 Flight Crew Operations Manual

FADEC MODE switches on the forward overhead panel allow the flight crew to
select the alternate control mode of the ECU or EEC. Selection of the alternate
mode 1s required when a primary air data parameter 1s not available to the ECU or
EEC. The alternate mode can also be selected by pushing the throttles past the
normal forward stop. This provides up to 5% N1 (approxmmately 10% thrust)
mcrease depending on SAT.

Feverting to the alternate mode will never result in a decrease in thrust. but may
result in an increase in thrust and exceedance of limits.

Reset switches are activated by the engine FUEL switches on the forward
pedestal. When the engine FUEL switches are moved to OFF, the ECU or EEC
will sense fuel shutoff and reset the system.

For engines 1 and 3. the ECU or EEC controls a thrst reverser interlock within
the Thrust Control Module (TCM) based on reverser position. The interlock
prevents the reverse throttle levers from moving past the reverse idle position. For
GE. the ECU releases the interlock when the reverser 1s 60 percent deployed and
relocks 1t when the reverser 1s within 20 percent of being stowed. For P&W. the
EEC releases the interlock when the reverser 1s 87 percent deploved and relocks
1t when the reverser i1s within 20 percent of being stowed.
The ECU or EEC interfaces with the two Flight Control Computers (FCC). Each
channel of the ECU or EEC mterfaces with both FCCs. FCC parameters
transmitted to the ECU or EEC are:

* N1 trim and autothrottle (GE) or EPR trim and autothrottle (P&W).

* Bleed configurations.

« GMT.

« DATE.

* Flap/slat position (for idle selection).

» Weight on nosewheel (for reverser 2 operation and idle selection).
The ECU or EEC transmuts maintenance data to the Central Fault Display
Interface Unit (CFDIU). The interface of the ECU or EEC with the CFDIU and

Multifunction Control Display Uit (MCDU) allows the maintenance crew to
access ECU or EEC memory for faults detected during a flight.

The ECU or EEC will transmit digital data to the atreraft systems. The transmatted
data 15 as follows:

» Engine rating parameter data.

» Parameters used for engine control.

» ECU or EEC status and fault data.

» ECU or EEC system maintenance.

» Engine condition monitoring parameters.

The engine has two idle modes as follows:

Copyright © Boaing. ECCH: 9E991. See tifle page for detils.
August 15, 2005 UPS Eng.10.3

Figure 6. Engine Description and Operation (continued), used with permission.
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Engines - p
Description and Operation IZ;— ESOEING

MD-11 Flight Crew Operations Manual

Mimmmum Idle - Minimum idle 15 the minimum operating speed of the engine and
1s intended to mimimize thrust, fuel use, noise, and jet blast. Minimum 1dle 1s
automatically provided in flight duning descent when the throttles are positioned
to idle.

Approach Idle - Approach idle provides an increased idle rpm which permits rapid

response to throttle advancement. All engines will revert to approach idle when
any one of the following occurs:

* Any engine cowl anti-ice on.
* Flaps and/or slats are extended
« Any awrfoil anti-ice system 1s on.
Both idle modes are controlled by the ECU or EEC.

Thrust Control Module (TCM)
General

The TCM is installed in the forward pedestal and contains all the mechanisms to
provide completely electronic signaling (fly-by-wire) between the throttles and
the engines. Pilot controls on the TCM include:

* Throttles.

* ENG START switches.

= Engine FUEL switches.

Throttles
Thrust 1s set by N1 for GE or EPR for P&W.

The three throttles are driven manually by the pilot or automatically by the
autothrottle system (ATS). The ATS operation can be overnidden by the pilot at
any time.
Forward travel of the throttles 1s limited by an overboost stop. This stop has a
detent that allows continued forward movement of the throttles when they are
pushed with a strong force. This extra forward travel causes the following:

* ATS disconnects.

« FMS thrust 1s overndden.

* ECU or EEC provides maximum emergency thrust (alternate mode).

* An ENG (1, 2, or 3) FADEC ALTN alert 15 displayed.

Each throttle has an attached piggyback lever to control reverse thrust.

Copyright © Bosing, ECCH: 9E991. See title page for details.
Eng.10.4 UPs November 15, 2015

Figure 7. Engine Description and Operation (continued), used with permission.
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Engines -
@_ BOEING Description and Operation

MD-11 Flight Crew Operations Manual

MMiscellaneous

Inside the TCM the following items are mnstalled:
» Three position sensors (resolvers) to electronically transmit throttle
position to one of the two ECU or EEC channels.

» Engine 1 and 3 thrust reverser interlocks to prevent application of reverse
thrust until the reverser 1s deployed (nosewheel ground sensing 1s used for
engine 2).

» Autothrottle servo to transmut ATS commands to the throttles.

Ignition System

Each engine ignition system consists of two independent 1gnitors (A and B). The
ignitors ignite the fuel/air mixture during starting and provide continuous ignition
duning takeoff, landing, and when using engine anti-ice. The ignitors use 115-volt,
400 Hz power.

Ounly one ignitor 15 required to start the engine. Duning a ground start, either
ignition (A or B) may be selected with the ENG IGN switches on the forward

overhead panel. When etther ENG IGN A or B switch has been pushed. moving
the respective FUEL switch to ON will tumn on the corresponding ignitor.

With A or B selected. continuous ignition is provided automatically during
takeoff, landing, and engine anti-ice on (60 seconds only). The selected engine
1gnitors automatically shut off when flaps/slats are retracted.

The ignition system indicating lights are integral with the ENG IGN switches and
the ENG START switches. The Miscellaneous Systems Controller (MSC)
provides automatic control of the 1gnition system.

An ENG IGN OFF light on the forward overhead panel will illuminate 1f nesther
system A or B or the OVED switch 1s selected. This mdicates that no power 15
being supplied to either ignition system.
Selecting 1ignition system A or B with the ENG IGN switch will:

* Arm the ENG START switches.

* Arm ignition system A or B.

+ Send a signal to the APU for 100 percent N1.

» Configure the air and fuel systems for engine start.
With an ignition system selected, the ENG START switch can then be pulled out.
This energizes a coil that holds the switch in that position. The ENG START

switch also energizes the start valve to open and supplies 28-volt dc power to the
ECU or EEC.

The Fuel System Controller (FSC) automatically turns on the aft fuel pumps
fuel tanks 1, 2, or 3 when the respective ENG START swaitch 1s pulled or engine
FUEL switch is moved to ON.

Copyright © Boeimg. ECCH: 9E991. See ttle page for details.
November 15, 2015 UPS Eng.10.5

Figure 8. Engine Description and Operation (continued), used with permission.
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9.2 Flight Crew Operations Manual - Engine Out Takeoff/Initial Climb
Procedure

FMS Guide -
Abnormal Operations @"ﬂf[ﬁ;

MD-11 Flight Crew Operations Manual

When TIME-OUT RESELECT is displayed for a fault or FMC
resynchronization, the MENU page will automatically be displayed with the
TIME-OUT RESELECT prompt displayed in the scratchpad. If the FMC
(SEL) prompt is displayed in data field 1L, push LSK 1L to reselect the
FMC. If FMC (SEL) or FMC (REQ) is not displayed in 1L and time permits,
wait up to 15 seconds for the message to be displayed. If time does not
permit, or the FMC (SEL) or FMC (REQ) message is not displayed, push
LSK 1R to select STAMDEY operation or select the other FMS on the
respective SISP.

Refer to DUAL FMC FAILURE for STANDBY operation or SINGLE FMC
FAILURE for single operation.

FCC Failure
In the event of an FCC failure, the FMS will be affected as follows:

1. FMS SPD, NAV, and PROF modes will disengage on the onside FMS
with a engaged FCC failure.

2. There should be no effect to the FMS if the not engaged FCC fails. All
FMS modes should remain engaged.

To correct the loss of FMS modes, the affected pilot should push the
AUTOFLIGHT button on the GCP and then reselect FMS modes.

MCDU Failure

If an MCDU failure is detected, the display is blanked and the fail
annunciator light on the MCDU keyboard (lower left) lights up.

Engine Out Takeoff/Initial Climb

The FMS ENGINE OUT (EO) mode predicts one-engine out performance
and incorporates EQSID routing (if available for departure runway). When
an Engine Out SID (EOSID) is available for a particular runway, it will be
indicated on the SID page line 2R after the runway and the appropriate SID
have been selected. It will be presented in the format: “EQXX", where “XX"
is the particular runway selected routing is automatically selected when the
runway is selected.

If an EOSID is available for departure runway, it will be available until the
aircraft has passed the common diversion point. Prior to the common
diversion point, if an engine out condition is sensed or the ENG OUT mode
key on the MCDU is pushed, the EQSID routing will be displayed as a
dashed magenta line on the ND MAP or PLAN pages, and the *CONFIRM
EOCSID CLEAR* prompt will appear on the ACT F-PLN page of the MCDU
on the data line prior to the diversion point.

The engine out condition must be confirmed by pushing the *CONFIRM
prompt in order to activate and display the EQSID routing.

Caopyright © Boeimng. ECCN: 9E991. See title page for details.
FMS.120.12 UPs February 15, 2023

Figure 9. Engine Out Takeoff/Initial Climb Procedure, used with permission.
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If no EOSID is available or the aircraft has passed the diversion point, the
*CONFIRM ENG OUT CLEAR® prompt will appear on the PERF page
when an EO condition is detected.
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Copyright © Boreing. ECCM: 9E%91. See title page for details.
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Figure 10. Engine Out Takeoff/Initial Climb Procedure (continued), used with permission.
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Pushing the ENG OUT key on the MCDU will also cause the *CONFIRM
ENG QUT CLEAR" prompt to appear on the appropriate page as
described above. Once displayed, pushing LSK 6L (*"CONFIRM ENG
OUT) activates computations that provide EO lateral guidance (with
EOSID) and EO maximum altitude and new MAX CLB, MAX END, and
ECON speed targets. The climb/descent paths and fuel consumption
predictions are also recomputed and displayed.

During takeoff the FMS engine out speed target is obtained at the time of
engine out detection. Prior to reaching V2, the speed target will be V2. If
the aircraft speed is between V2 and V2 + 10, the speed attained at engine
loss will be maintained. If above V2 + 10, the speed will be reduced to V2
+ 1- and maintained. In each of the three cases, the speed will be
maintained until EQ ACCEL altitude has been reached (FMS SPD
engaged) or pulling the speed knob on the FCF to initiate acceleration
(FMS SPD notengaged). At EO ACCEL altitude, the FMS speed target will
be V3 until reaching all engine operating ACCEL altitude (if FM3 SPD is
not engaged V3 should be selected in the FCP SPD window). T/O or GA
thrust will be maintained until all of the following conditions have been met:

1. Aircraft is at or above V3.
2. Slats have been retracted.
3. Three engine ACCEL altitude has been reached.

If PROF is not engaged, it will be necessary to pull level change to reduce
thrust at all engine ACCEL altitude.

Engine Out in Climb

Confirming engine out results in the ENG OUT CLB page being displayed
on the MCDU as displayed below.

Copyright © Boemmg. EOCN: 9E991. See title page for detils.
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Figure 11. Engine Out Takeoff/Initial Climb Procedure (continued), used with permission.
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Motice the message CRZ FL ABOVE MAXFL in the SP indicating the three
engine CRZ FL was above the recomputed two-engine MAXFL.

Two-engine MAXFL is that altitude maintained with two engines operating
at maximum continuous thrust with a 100 feet per minute climb rate
available.

Automatic FCC EO detection or pilot-confirmed EO request results in
selecting the MCT limit for the remaining two engines. The selection is a
thrust limit and not engine out required thrust.

Boemg Propuietary. Copyright € Boeing. ECCN: 9E991. See title page for details.
February 15, 2023 UPS FMS.120.15

Figure 12. Engine Out Takeoff/Initial Climb Procedure (continued), used with permission.

OPERATIONAL FACTORS/HUMAN PERFORMANCE DCA26MAQ24
GROUP CHAIRMEN'S FACTUAL REPORT PG 40 OF 45



FMS Guide -

Abnormal DpEI‘nl'iDns @_ﬂaf’”g

MD-11 Flight Crew Operations Manual

,f/ AUTO THRUST LIMITS \\

N1 TAT

G/A 108.5 14° =)
(=)
—MCT 103.2
CLB 98.4

SELECT

AUTO#*
CRZ 94.6 FPERF MODE > |[(F]

- /

LB1-2-0384

NOTE: An engine out condition will result in an automatic selection
of AUTO MCT. The thrust climb limits will automatically revert
from MCT to the appropriate thrust limit mode when the
engine out condition is cleared.

The engine out mode of operation cancels time constraints and the DECEL
mode of operation.

To reselect a three-engine condition, the pilot must push the ENG OUT key
to display the CONFIRM ENG OUT CLEAR prompts. Selecting CLEAR will
cause the ENG OUT function to deactivate and performance predictions to
revert to the three-engine condition.

FMS Engine Out Operation - Driftdown

The following procedure describes the FMS driftdown profile with PROF
engaged. If PROF is not engaged, pilot should attempt to follow the
described FMS profile.

If FCCs detect an engine failure, engine out confirmation must be made by
the pilot through the MCDU.

NOTE: EQ confirmation will not clear previously selected edit or
max speeds.

Boeing Proprnetary. Copyright © Boeing. ECCH: 9ES91. See title page for details.
FMS.120.16 UPS February 15, 2023

Figure 13. Engine Out Takeoff/Initial Climb Procedure (continued), used with permission.
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10.0 UPS Load Planning Manual and Process

The UPS Load Planning process was documented in the Load Planning Manual
(LPM) and provided the method for accurately computing the weight and center of
gravity for UPS aircraft operating under 14 CFR part 121 Flag and Domestic
operations. Use of this manual ensured compliance with 14 CFR 121.135(b)(21) and
14 CFR 121.665, and the Weight and Balance Control Program as approved by
OpSpec E0%6. The policies and procedures depicted in this manual were developed
in accordance with the guidelines established in FAA Advisory Circular (AC) 120-27F.

UPS load planning process ensured the aircraft limits were not exceeded and
verified accuracy of the weight of the cargo being loaded. Per LPM 01.03.01.03.01,
the primary method of calculating the aircraft weight and balance was by computer
software. The program ensured all structural and CG limitations listed in the manual
were not exceeded.

The original pages from the LPM that the following paragraphs are extracted
from may be referenced in Attachment 7.

10.1 Excerpts from the UPS LPM section 01.02.01.01
UPS Weight and Balance Certified Personnel (WBCP)

WBCP are responsible for the accuracy of the weight and balance calculations,
cargo weights, and aircraft loading. His signature/electronic signature on the load
manifest indicates that the aircraft load is planned within UPS weight and balance
limitations. In addition, WBCP are responsible for ensuring that the aircraft load is
planned within MEL¢” limitations when operating with inoperative and/or missing
cargo restraints.

WBCP are required to be recertified biennially.

WBCP will:

e Ensure All cargo and Unit Load Devices (ULDs) were weighed on a scale
controlled and audited by UPS.

e Ensure that ULD data is input into the Weight and Balance system prior to the
ramp load crews loading and restraining a planned ULD on the aircraft.

e Ensure with the Special Cargo Designee that the weight of Special Cargo is less
than, or equal to, the weight shown in the SCAF% Report.

e Review the FCMEL®. The FCMEL information must be downloaded and verified
prior to printing the final load manifest to ensure that no position or aircraft

7 Minimum Equipment List
%8 Special Cargo Analysis Function
9 Flight Control Minimum Equipment List
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limitations are exceeded. The FCMEL must be signed by the Weight and
Balance Certified person responsible for the load manifest at the time the final
load manifest is generated. The signed copy of the FCMEL must be filed in the
Flight Packet file.

e In cases where the FCMEL report is not available due to system outages,
contact AMC” to determine which, if any, open MEL items have position or
aircraft limitations and ensure these limitations are not exceeded prior to
printing the load manifest. This discussion shall be noted and then signed and
filed in the Flight Packet file.

e Ensure the total payload on the load manifest does not exceed the flight
planned payload. Flight Control must approve all increases to the flight
planned payload.

e Ensure the total payload on the load manifest does not exceed the flight
planned payload. Flight Control must approve all increases to the flight
planned payload.

e Ensure adherence to all hazardous material limitations for UPS aircraft. The
hazardous material limitations are located in the UPSCO DGPM’', Chapter 3,
Specific Aircraft Features and Requirements.

e Ensure adherence to dry ice limitations for UPS aircraft. Regulated dry ice
limitations are referenced in the UPSCO DGPM.

e Track the total amount of dry ice planned for each flight.

o Iftotal dry ice accumulation on the main deck reaches 1,000 Ibs and is
planned to be = 1,400 Ibs:
» Notify Flight Control, Load Supervisor and flightcrew or ACMX”2.

10.2 Excerpts from the UPS LPM section 01.02.01.02

The Load Supervisor is responsible for ensuring that the aircraft is loaded in
compliance with the final load manifest.

The Load Supervisor will:

e Ensure the LMAC is completed

e Inthe event a new load manifest must be created due to payload being
unloaded and/or loaded (e.g. an intermediate stop), a Supervisor is only
responsible for performing the verification for the positions that were accessed
or changed.

NOTE:
Any positions or individual cargo components that are not accessed at the
intermediate stop do not require verification by a Supervisor.

e CAUTION:

70 Aircraft Maintenance Control
"1 UPS Company Dangerous Good Procedures Manual
2 Aircraft Maintenance
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LOAD MAOVEMENT DETAIL WEIGHTS MUST NEVER BE USED TO DEVELOP A
LOAD MANIFEST.

e Their name/electronic signature on the final load manifest will verify that the
aircraft is loaded in accordance with the load manifest, that the cargo restraint
system on the aircraft is serviceable, that all loaded ULDs on the aircraft are
serviceable, and that the lower bulk cargo compartments are loaded in
compliance with current procedures and/or restrictions.

e Inthe event a new load manifest is created and no payload was loaded or
unloaded (e.g. a fuel stop), the Load Supervisor may sign the manifest per the
previous Load Supervisor authorization.

e Notify the WBCP and Aircraft Maintenance (or Flightcrew if no maintenance
personnel are available) when missing and/or inoperative cargo restraints are
found during loading or unloading.

o Complete the NOTOC when hazardous materials are planned for a flight. The
NOTOC information must be filled out completely, and must have the NOTOC
section signed by the Load Supervisor.

e [fan ELM is unable to be used, request the WBCP to print a PLM?3.

o Notify the WBCP if a PLM is used.

e Perform a “partial load calculation” if an unload of part of the cargo (freight or
small package) from a bulk compartment is required at the intermediate
gateway by following the listed procedure below in order to ascertain the
weight remaining in that compartment:

o Reweigh any cargo unloaded from the bulk compartment on a UPS-
controlled scale.

o Subtract the scale weight from the total weight in the bulk compartment
as shown on the original load manifest generated by the origin gateway.

NOTE:
The Load Supervisor job functions must be completed/performed by a
supervisor (or administrative person for international locations). This
requirement applies to all Load Supervisor job functions unless a job function is
specifically allowed in a UPS Airline manual to be performed by a “Designee.”

10.3 Excerpts from the UPS LPM section 01.03.01.07.05

ULD Scale Requirements (e.g. Drive-Over, Ball Mat)
ULDs must be weighted on a pallet scale (drive-over, ball mat, e.g.) that is:

e Controlled and audited by UPS.

e A validated test weight must be scaled daily to ensure the scale
measures </= 1% of known test weight. If the difference between the
weight registered and the validated weight exceeds a 1% difference, the
scale must be removed from service and recalibrated prior to use.

3 Paper Load Manifest, an alternate to the ELM
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(Example: 4,000 pound test weight x 1% = 40 pounds maximum variance
or 2,000 kilo test weight x 1% = 20 kilos maximum variance.)

WARNING:

UPS WILL NOT ACCEPT ANY CUSTOMER, FREIGHT FORWARDER, OR
VENDOR WEIGHTS. ALL CARGO WEIGHTS WILL BE OBTAINED USING UPS
CONTROLLED SCALES.

o Allcargo (e.g. freight, small package) must be weighed on scales that
meet one of the following conditions: Scales are controlled and audited
by UPS.

10.4 Excerpts from OpSpec A011, A096 regarding Additional Crew Members
(ACMs)

The ACM weight is the sum of the ACM weight and their baggage. The ACM
weight is derived from the Anthropometric Reference Data for Children and
Adults: United States, 2015-2018 which is published by the Center for Disease
Control and Prevention. To conservatively account for ACM weights, the
average male weight for individuals 20 and above has been selected as 199.8
Ibs. The ACM clothing weight was estimated to weigh 10 Ibs. The total ACM
weight (person + clothing + baggage) = 255 Ibs.

Zero Fuel Weight

The Basic Operating Weight (BOW) plus payload plus ACM must never exceed
the Maximum Structural Zero Fuel Weight.

11.0 Attachments

Attachment 1 - Interview Transcripts

Attachment 2 - Interview Summaries and Witness Statements
Attachment 3 - Operational Flight Plan

Attachment 4 - Takeoff Performance Data

Attachment 5 - Family and Friend Interview Summaries
Attachment 6 - ACARS Message Traffic Excerpts

Attachment 7 - UPS Load Planning Manual Excerpts
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Rocky Stone Katherine Wilson, Ph.D.
Operational Factors Human Performance
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