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Service Letter SL2023-748/PRP

Replacement campaign 
Potential presence of a counterfeit  
integrated circuit in a batch of MPC  
and MPC-10 from 2020

SL2023-748/PRP
November 2023

Concerns
Owners and operators of MAN B&W 
two-stroke marine combustion engines.
Type: ME/ME-C and ME-B

Summary
The failure of a counterfeit integrated 
circuit (IC) in the Multi Purpose 
Controller (MPC) may lead to a cylinder 
cover lift. MAN ES therefore proposes 
to replace all potentially affected MPCs 
in service.

Dear Sir or Madam

This Service Letter describes a potentially dangerous situation 
related to the Multi-Purpose Controller (MPC), and our actions to 
eliminate the risk by replacement of the MPCs affected.

Questions regarding this Service Letter should be directed to our 
Operation department at: Operation2S@man-es.com

Yours faithfully

Susanne Kindt 
Vice President, Engineering

Henrik R Olesen 
Senior Manager, Automation 
Platform ＆ Security, Two-Stroke
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the replacement should follow the existing Return 
Merchandise Authorization (RMA) process with the 
exception that units that are out of warranty will also be 
included in the replacement. The RMA case should be 
handled between the engine builder/licensee and the 
original manufacturer of the MPC.

How to identify if an MPC is affected?

The manufacturer has been able to establish traceability 
between the batch of counterfeit components and the 
actual MPC product serial numbers. With this information, 
it is possible to identify the MPCs in service that may 
contain the counterfeit components. 

The serial numbers of the MPCs affected are listed in the 
Excel file enclosed. Remember to check both MPCs kept 
as spare parts as well as MPCs installed on the engine.

We are currently establishing an alternative automated 
process to help identify the serial numbers. By sending the 
SPAF file from each engine, an automatic process will 
check the serial numbers and reply with an overview of 
affected and unaffected units. To use this process, send 
the SPAF files to: mpccheck@man-es.com. The SPAF is 
extracted from the MOP (main operating panel) by 
following the instruction enclosed. Figs. 1 and 2 below 
shows where to find the serial number on the MPC (see 
yellow arrows).

Introduction

We take safety issues relating to our products very 
serious. Given this commitment, we continuously monitor 
the performance of our products in the field. As a designer 
of premium quality products, we are committed to keeping 
you informed of any significant changes in the perceptions 
of risk relating to the safe operation of our products. 

MAN Energy Solutions (MAN ES) has received claims 
regarding a safety issue on board a vessel during service. 
The safety issue has been thoroughly analysed by MAN 
ES, and it has been traced back to the presence and 
failure of a counterfeit integrated circuit (IC) in the Multi 
Purpose Controller (MPC). The IC in question is an 
operational amplifier placed in the two analogue output 
channels CH70 and CH71. The counterfeit component 
works just as well as the original component, but exhibits a 
higher failure rate when in operation. Unfortunately, the 
affected output channels are in some configurations 
driving a FIVA valve, and hence it can cause a dangerous 
situation due to the observed failure mode of the 
counterfeit component. 

The potential dangerous situation that may occur, is a 
cylinder cover lift, making a loud noise due to excessive 
combustion pressure. This could potentially pose a risk of 
hearing loss if the ears are not properly protected as 
described in the general safety precautions in the manual. 

Due to the serious nature of the potential failure, MAN ES 
proposes to replace all of the potentially affected MPCs in 
service. MAN ES has agreed with the manufacturer that 

Fig 1: Serial number on MPC Fig 2: Serial number on MPC-10

mailto:mpccheck%40man-es.com?subject=SPAF%20file%20-%20counterfeat%20MPC%20component


Service Letter SL2023-748/PRP

Replacement campaign. Page 3 of 3 

Return process

Because of the relatively short number of years in service 
of the affected MPCs, and the general availability situation 
of electronic components, in particular MPCs, it is 
necessary that returned MPC units are reworked and 
recycled back into service as a part of the replacement 
programme. 

Once the units affected have been identified, they must be 
claimed where purchased, either at MAN ES or at the 
engine builder. The claim should make reference to this 
Service Letter (SL2023-748). Replacement MPC/MPC-10 
units will then be dispatched for replacement on board. 

It is important that the defective units are returned immedi-
ately and in the same packing, and with reference to the 
claim number. The new replacement units will come with 
an invoice with a due date of three months. A credit note 
will be issued once the units affected have been received. 
This is simply to ensure that the affected units are 
returned. The replacement units will have two years’ 
warranty. 

Please communicate this information to the respective 
technical personnel, and make sure that inspection, 
maintenance and repair is only carried out by authorised 
personnel who is aware of the related operating and 
maintenance instructions and working cards. 

Our highest priority is to offer you technically and 
economically optimal solutions and to guarantee you a 
safe and reliable machinery operation. Therefore, please 
do not hesitate to contact us, so that we may continue to 
provide our optimal support.

If you have any further comments or questions, please 
contact: Operation2S@man-es.com 
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Module_SN Module_PN
NAS20300043699 1142075-2/MPC
NAS20300043728 1142075-2/MPC
NAS20300043668 1142075-2/MPC
NAS20300043676 1142075-2/MPC
NAS20300043727 1142075-2/MPC
NAS20300043753 1142075-2/MPC
NAS20300043726 1142075-2/MPC
NAS20300043698 1142075-2/MPC
NAS20300043730 1142075-2/MPC
NAS20300043694 1142075-2/MPC
NAS20300043725 1142075-2/MPC
NAS20300043674 1142075-2/MPC
NAS20300043729 1142075-2/MPC
NAS20300043679 1142075-2/MPC
NAS20300043670 1142075-2/MPC
NAS20300043673 1142075-2/MPC
NAS20300043671 1142075-2/MPC
NAS20300043678 1142075-2/MPC
NAS20300043675 1142075-2/MPC
NAS20300043707 1142075-2/MPC
NAS20300043702 1142075-2/MPC
NAS20330046841 1142075-2/MPC
NAS20330046840 1142075-2/MPC
NAS20330046839 1142075-2/MPC
NAS20300043708 1142075-2/MPC
NAS20300043710 1142075-2/MPC
NAS20300043697 1142075-2/MPC
NAS20300043695 1142075-2/MPC
NAS20300043696 1142075-2/MPC
NAS20300043533 1142075-2/MPC
NAS20300043571 1142075-2/MPC
NAS20300043700 1142075-2/MPC
NAS20300043722 1142075-2/MPC
NAS20300043526 1142075-2/MPC
NAS20300043712 1142075-2/MPC
NAS20300043570 1142075-2/MPC
NAS20300043562 1142075-2/MPC
NAS20300043714 1142075-2/MPC
NAS20300043529 1142075-2/MPC
NAS20300043717 1142075-2/MPC
NAS20330046843 1142075-2/MPC
NAS20330046842 1142075-2/MPC
NAS20300043723 1142075-2/MPC
NAS20300043720 1142075-2/MPC
NAS20300043724 1142075-2/MPC
NAS20300043721 1142075-2/MPC
NAS20300043464 1142075-2/MPC
NAS20300043467 1142075-2/MPC
NAS20300043466 1142075-2/MPC
NAS20300043601 1142075-2/MPC
NAS20300043507 1142075-2/MPC
NAS20300043465 1142075-2/MPC
NAS20300043641 1142075-2/MPC
NAS20300043480 1142075-2/MPC
NAS20300043744 1142075-2/MPC
NAS20300043495 1142075-2/MPC
NAS20300043463 1142075-2/MPC
NAS20300043555 1142075-2/MPC



NAS20300043732 1142075-2/MPC
NAS20300043733 1142075-2/MPC
NAS20300043592 1142075-2/MPC
NAS20300043637 1142075-2/MPC
NAS20300043547 1142075-2/MPC
NAS20300043594 1142075-2/MPC
NAS20300043644 1142075-2/MPC
NAS20300043503 1142075-2/MPC
NAS20300043607 1142075-2/MPC
NAS20300043643 1142075-2/MPC
NAS20300043646 1142075-2/MPC
NAS20300043609 1142075-2/MPC
NAS20300043590 1142075-2/MPC
NAS20300043747 1142075-2/MPC
NAS20300043551 1142075-2/MPC
NAS20300043517 1142075-2/MPC
NAS20300043485 1142075-2/MPC
NAS20300043545 1142075-2/MPC
NAS20300043583 1142075-2/MPC
NAS20300043494 1142075-2/MPC
NAS20300043603 1142075-2/MPC
NAS20300043633 1142075-2/MPC
NAS20300043512 1142075-2/MPC
NAS20300043735 1142075-2/MPC
NAS20300043522 1142075-2/MPC
NAS20300043505 1142075-2/MPC
NAS20300043478 1142075-2/MPC
NAS20300043487 1142075-2/MPC
NAS20300043497 1142075-2/MPC
NAS20300043638 1142075-2/MPC
NAS20300043719 1142075-2/MPC
NAS20300043639 1142075-2/MPC
NAS20300043493 1142075-2/MPC
NAS20330046933 1142075-2/MPC
NAS20330047190 1142075-2/MPC
NAS20300043631 1142075-2/MPC
NAS20300043542 1142075-2/MPC
NAS20300043491 1142075-2/MPC
NAS20300043479 1142075-2/MPC
NAS20300043634 1142075-2/MPC
NAS20300043718 1142075-2/MPC
NAS20300043470 1142075-2/MPC
NAS20300043489 1142075-2/MPC
NAS20300043648 1142075-2/MPC
NAS20300043544 1142075-2/MPC
NAS20330047197 1142075-2/MPC
NAS20300043600 1142075-2/MPC
NAS20300043745 1142075-2/MPC
NAS20300043492 1142075-2/MPC
NAS20300043585 1142075-2/MPC
NAS20300043476 1142075-2/MPC
NAS20300043477 1142075-2/MPC
NAS20300043588 1142075-2/MPC
NAS20300043581 1142075-2/MPC
NAS20300043511 1142075-2/MPC
NAS20300043504 1142075-2/MPC
NAS20300043584 1142075-2/MPC
NAS20300043500 1142075-2/MPC
NAS20300043498 1142075-2/MPC



NAS20300043746 1142075-2/MPC
NAS20300043596 1142075-2/MPC
NAS20300043734 1142075-2/MPC
NAS20300043666 1142075-2/MPC
NAS20300043640 1142075-2/MPC
NAS20300043665 1142075-2/MPC
NAS20300043514 1142075-2/MPC
NAS20300043499 1142075-2/MPC
NAS20300043483 1142075-2/MPC
NAS20300043472 1142075-2/MPC
NAS20300043737 1142075-2/MPC
NAS20300043473 1142075-2/MPC
NAS20300043582 1142075-2/MPC
NAS20300043518 1142075-2/MPC
NAS20300043469 1142075-2/MPC
NAS20300043516 1142075-2/MPC
NAS20300043521 1142075-2/MPC
NAS20300043598 1142075-2/MPC
NAS20300043604 1142075-2/MPC
NAS20300043662 1142075-2/MPC
NAS20300043484 1142075-2/MPC
NAS20300043630 1142075-2/MPC
NAS20300043595 1142075-2/MPC
NAS20300043664 1142075-2/MPC
NAS20300043599 1142075-2/MPC
NAS20300043589 1142075-2/MPC
NAS20300043482 1142075-2/MPC
NAS20300043632 1142075-2/MPC
NAS20300043587 1142075-2/MPC
NAS20300043628 1142075-2/MPC
NAS20300043635 1142075-2/MPC
NAS20300043558 1142075-2/MPC
NAS20300043546 1142075-2/MPC
NAS20300043510 1142075-2/MPC
NAS20300043550 1142075-2/MPC
NAS20300043755 1142075-2/MPC
NAS20300043625 1142075-2/MPC
NAS20300043557 1142075-2/MPC
NAS20300043756 1142075-2/MPC
NAS20300043540 1142075-2/MPC
NAS20300043508 1142075-2/MPC
NAS20300043519 1142075-2/MPC
NAS20300043608 1142075-2/MPC
NAS20300043743 1142075-2/MPC
NAS20300043606 1142075-2/MPC
NAS20300043629 1142075-2/MPC
NAS20300043752 1142075-2/MPC
NAS20300043645 1142075-2/MPC
NAS20300043488 1142075-2/MPC
NAS20300043468 1142075-2/MPC
NAS20300043627 1142075-2/MPC
NAS20300043515 1142075-2/MPC
NAS20330047192 1142075-2/MPC
NAS20300043520 1142075-2/MPC
NAS20300043474 1142075-2/MPC
NAS20300043736 1142075-2/MPC
NAS20300043475 1142075-2/MPC
NAS20300043622 1142075-2/MPC
NAS20300043650 1142075-2/MPC



NAS20300043541 1142075-2/MPC
NAS20300043661 1142075-2/MPC
NAS20300043548 1142075-2/MPC
NAS20300043486 1142075-2/MPC
NAS20300043543 1142075-2/MPC
NAS20300043471 1142075-2/MPC
NAS20300043556 1142075-2/MPC
NAS20300043626 1142075-2/MPC
NAS20300043554 1142075-2/MPC
NAS20300043657 1142075-2/MPC
NAS20300043593 1142075-2/MPC
NAS20300043624 1142075-2/MPC
NAS20300043553 1142075-2/MPC
NAS20300043502 1142075-2/MPC
NAS20300043663 1142075-2/MPC
NAS20300043754 1142075-2/MPC
NAS20300043655 1142075-2/MPC
NAS20300043658 1142075-2/MPC
NAS20300043549 1142075-2/MPC
NAS20300043559 1142075-2/MPC
NAS20300043611 1142075-2/MPC
NAS20300043621 1142075-2/MPC
NAS20300043636 1142075-2/MPC
NAS20300043506 1142075-2/MPC
NAS20300043513 1142075-2/MPC
NAS20300043749 1142075-2/MPC
NAS20300043660 1142075-2/MPC
NAS20300043524 1142075-2/MPC
NAS20300043490 1142075-2/MPC
NAS20300043656 1142075-2/MPC
NAS20300043653 1142075-2/MPC
NAS20300043647 1142075-2/MPC
NAS20300043496 1142075-2/MPC
NAS20300043610 1142075-2/MPC
NAS20300043591 1142075-2/MPC
NAS20300043750 1142075-2/MPC
NAS20300043758 1142075-2/MPC
NAS20300043560 1142075-2/MPC
NAS20300043757 1142075-2/MPC
NAS20300043612 1142075-2/MPC
NAS20300043642 1142075-2/MPC
NAS20300043605 1142075-2/MPC
NAS20300043602 1142075-2/MPC
NAS20300043751 1142075-2/MPC
NAS20300043651 1142075-2/MPC
NAS20300043481 1142075-2/MPC
NAS20300043659 1142075-2/MPC
NAS20300043509 1142075-2/MPC
NAS20300043552 1142075-2/MPC
NAS20300043586 1142075-2/MPC
NAS20300043748 1142075-2/MPC
NAS20300043597 1142075-2/MPC
NAS20300043652 1142075-2/MPC
NAS20300043525 1142075-2/MPC
NAS20300043649 1142075-2/MPC
NAS20300043501 1142075-2/MPC
NAS20300043623 1142075-2/MPC
NAS20300043742 1142075-2/MPC
NAS20330046902 1142075-2/MPC



NAS20330046898 1142075-2/MPC
NAS20330046940 1142075-2/MPC
NAS20340050637 1142075-2/MPC
NAS20330046969 1142075-2/MPC
NAS20340050630 1142075-2/MPC
NAS20340050629 1142075-2/MPC
NAS20330046860 1142075-2/MPC
NAS20340050607 1142075-2/MPC
NAS20350051393 1142075-2/MPC
NAS20340050639 1142075-2/MPC
NAS20330046930 1142075-2/MPC
NAS20330046921 1142075-2/MPC
NAS20330047025 1142075-2/MPC
NAS20350051390 1142075-2/MPC
NAS20350051389 1142075-2/MPC
NAS20350051392 1142075-2/MPC
NAS20330046877 1142075-2/MPC
NAS20330046936 1142075-2/MPC
NAS20330046888 1142075-2/MPC
NAS20330046887 1142075-2/MPC
NAS20330047027 1142075-2/MPC
NAS20330046853 1142075-2/MPC
NAS20340050635 1142075-2/MPC
NAS20330046847 1142075-2/MPC
NAS20330047035 1142075-2/MPC
NAS20340050627 1142075-2/MPC
NAS20340050631 1142075-2/MPC
NAS20340050608 1142075-2/MPC
NAS20330046886 1142075-2/MPC
NAS20330046850 1142075-2/MPC
NAS20330046878 1142075-2/MPC
NAS20340050610 1142075-2/MPC
NAS20330046844 1142075-2/MPC
NAS20330046978 1142075-2/MPC
NAS20330046935 1142075-2/MPC
NAS20340050613 1142075-2/MPC
NAS20340050611 1142075-2/MPC
NAS20340050606 1142075-2/MPC
NAS20350051391 1142075-2/MPC
NAS20330046905 1142075-2/MPC
NAS20330046972 1142075-2/MPC
NAS20330046938 1142075-2/MPC
NAS20340050614 1142075-2/MPC
NAS20330046941 1142075-2/MPC
NAS20340050616 1142075-2/MPC
NAS20330046971 1142075-2/MPC
NAS20340050626 1142075-2/MPC
NAS20330046904 1142075-2/MPC
NAS20330046900 1142075-2/MPC
NAS20330046939 1142075-2/MPC
NAS20330046899 1142075-2/MPC
NAS20340050618 1142075-2/MPC
NAS20340050623 1142075-2/MPC
NAS20330046858 1142075-2/MPC
NAS20330046846 1142075-2/MPC
NAS20340050622 1142075-2/MPC
NAS20330047194 1142075-2/MPC
NAS20330047196 1142075-2/MPC
NAS20330046849 1142075-2/MPC



NAS20330047195 1142075-2/MPC
NAS20330046918 1142075-2/MPC
NAS20330046920 1142075-2/MPC
NAS20330046880 1142075-2/MPC
NAS20330046854 1142075-2/MPC
NAS20330046919 1142075-2/MPC
NAS20330046903 1142075-2/MPC
NAS20330046968 1142075-2/MPC
NAS20330046885 1142075-2/MPC
NAS20330046934 1142075-2/MPC
NAS20340050605 1142075-2/MPC
NAS20330046967 1142075-2/MPC
NAS20330046937 1142075-2/MPC
NAS20330046852 1142075-2/MPC
NAS20330046901 1142075-2/MPC
NAS20340050621 1142075-2/MPC
NAS20340050612 1142075-2/MPC
NAS20340050641 1142075-2/MPC
NAS20340050619 1142075-2/MPC
NAS20340050624 1142075-2/MPC
NAS20340050604 1142075-2/MPC
NAS20340050628 1142075-2/MPC
NAS20330046856 1142075-2/MPC
NAS20340050617 1142075-2/MPC
NAS20330046879 1142075-2/MPC
NAS20330046855 1142075-2/MPC
NAS20330046845 1142075-2/MPC
NAS20330046857 1142075-2/MPC
NAS20330046859 1142075-2/MPC
NAS20340050609 1142075-2/MPC
NAS20350051398 1142075-2/MPC
NAS20340050636 1142075-2/MPC
NAS20330046848 1142075-2/MPC
NAS20330047193 1142075-2/MPC
NAS20340050640 1142075-2/MPC
NAS20340050620 1142075-2/MPC
NAS20330046884 1142075-2/MPC
NAS20330047038 1142075-2/MPC
NAS20340050615 1142075-2/MPC
NAS20330047022 1142075-2/MPC
NAS20330047036 1142075-2/MPC
NAS20330047023 1142075-2/MPC
NAS20340050638 1142075-2/MPC
NAS20330047026 1142075-2/MPC
NAS20340050634 1142075-2/MPC
NAS20350051387 1142075-2/MPC
NAS20330046851 1142075-2/MPC
NAS20330046881 1142075-2/MPC
NAS20340050632 1142075-2/MPC
NAS20330046883 1142075-2/MPC
NAS20330046882 1142075-2/MPC
NAS20340050625 1142075-2/MPC
NAS20350051388 1142075-2/MPC
NAS20360053635 1142075-2/MPC
NAS20340050642 1142075-2/MPC
NAS20330046861 1142075-2/MPC
NAS20340050633 1142075-2/MPC
NAS20360053624 1142075-2/MPC
NAS20330047037 1142075-2/MPC



NAS20330047024 1142075-2/MPC
NAS20330046927 1142075-2/MPC
NAS20330047013 1142075-2/MPC
NAS20330046876 1142075-2/MPC
NAS20330046951 1142075-2/MPC
NAS20330046871 1142075-2/MPC
NAS20330046867 1142075-2/MPC
NAS20330047012 1142075-2/MPC
NAS20330046874 1142075-2/MPC
NAS20330046873 1142075-2/MPC
NAS20330046864 1142075-2/MPC
NAS20330046889 1142075-2/MPC
NAS20330047010 1142075-2/MPC
NAS20330046976 1142075-2/MPC
NAS20330046945 1142075-2/MPC
NAS20330046866 1142075-2/MPC
NAS20330046950 1142075-2/MPC
NAS20330046958 1142075-2/MPC
NAS20340050514 1142075-2/MPC
NAS20330046926 1142075-2/MPC
NAS20330047177 1142075-2/MPC
NAS20330046964 1142075-2/MPC
NAS20330047021 1142075-2/MPC
NAS20330046957 1142075-2/MPC
NAS20330046922 1142075-2/MPC
NAS20330046932 1142075-2/MPC
NAS20330047017 1142075-2/MPC
NAS20330047020 1142075-2/MPC
NAS20330046955 1142075-2/MPC
NAS20330046914 1142075-2/MPC
NAS20330046923 1142075-2/MPC
NAS20330046916 1142075-2/MPC
NAS20330046928 1142075-2/MPC
NAS20330046931 1142075-2/MPC
NAS20330046956 1142075-2/MPC
NAS20330046953 1142075-2/MPC
NAS20330047016 1142075-2/MPC
NAS20330046948 1142075-2/MPC
NAS20330046947 1142075-2/MPC
NAS20330047011 1142075-2/MPC
NAS20330047015 1142075-2/MPC
NAS20330046875 1142075-2/MPC
NAS20330046894 1142075-2/MPC
NAS20330046973 1142075-2/MPC
NAS20330046960 1142075-2/MPC
NAS20330046987 1142075-2/MPC
NAS20330046910 1142075-2/MPC
NAS20330046961 1142075-2/MPC
NAS20330046925 1142075-2/MPC
NAS20330046896 1142075-2/MPC
NAS20330046891 1142075-2/MPC
NAS20330046965 1142075-2/MPC
NAS20330047175 1142075-2/MPC
NAS20330046924 1142075-2/MPC
NAS20330046868 1142075-2/MPC
NAS20330046974 1142075-2/MPC
NAS20330046943 1142075-2/MPC
NAS20330046944 1142075-2/MPC
NAS20330047057 1142075-2/MPC



NAS20330046897 1142075-2/MPC
NAS20330046911 1142075-2/MPC
NAS20330047178 1142075-2/MPC
NAS20330046907 1142075-2/MPC
NAS20330047014 1142075-2/MPC
NAS20330046962 1142075-2/MPC
NAS20330047019 1142075-2/MPC
NAS20330046977 1142075-2/MPC
NAS20330046913 1142075-2/MPC
NAS20330046915 1142075-2/MPC
NAS20330046909 1142075-2/MPC
NAS20330046895 1142075-2/MPC
NAS20330046893 1142075-2/MPC
NAS20330046949 1142075-2/MPC
NAS20330046954 1142075-2/MPC
NAS20330046952 1142075-2/MPC
NAS20330046946 1142075-2/MPC
NAS20330047098 1142075-2/MPC
NAS20330046906 1142075-2/MPC
NAS20330046929 1142075-2/MPC
NAS20330047176 1142075-2/MPC
NAS20330046908 1142075-2/MPC
NAS20330047018 1142075-2/MPC
NAS20330046975 1142075-2/MPC
NAS20330046865 1142075-2/MPC
NAS20330046863 1142075-2/MPC
NAS20330046869 1142075-2/MPC
NAS20330046870 1142075-2/MPC
NAS20330046963 1142075-2/MPC
NAS20330046942 1142075-2/MPC
NAS20330046872 1142075-2/MPC
NAS20330046862 1142075-2/MPC
NAS20330046890 1142075-2/MPC
NAS20330046966 1142075-2/MPC
NAS20330046892 1142075-2/MPC
NAS20330046917 1142075-2/MPC
NAS20330046912 1142075-2/MPC
NAS20330046959 1142075-2/MPC
NAS20340050462 1142075-2/MPC
NAS20330047005 1142075-2/MPC
NAS20330047157 1142075-2/MPC
NAS20330047180 1142075-2/MPC
NAS20330046990 1142075-2/MPC
NAS20330046993 1142075-2/MPC
NAS20340050546 1142075-2/MPC
NAS20340050479 1142075-2/MPC
NAS20340050578 1142075-2/MPC
NAS20340050544 1142075-2/MPC
NAS20340050549 1142075-2/MPC
NAS20330046999 1142075-2/MPC
NAS20340050493 1142075-2/MPC
NAS20340050547 1142075-2/MPC
NAS20340050489 1142075-2/MPC
NAS20330047132 1142075-2/MPC
NAS20340050492 1142075-2/MPC
NAS20340050490 1142075-2/MPC
NAS20340050478 1142075-2/MPC
NAS20330047002 1142075-2/MPC
NAS20340050480 1142075-2/MPC



NAS20340050464 1142075-2/MPC
NAS20330047008 1142075-2/MPC
NAS20330047148 1142075-2/MPC
NAS20340050477 1142075-2/MPC
NAS20340050465 1142075-2/MPC
NAS20330047140 1142075-2/MPC
NAS20340050552 1142075-2/MPC
NAS20340050497 1142075-2/MPC
NAS20330047166 1142075-2/MPC
NAS20330047170 1142075-2/MPC
NAS20330046995 1142075-2/MPC
NAS20330047172 1142075-2/MPC
NAS20330047171 1142075-2/MPC
NAS20330047164 1142075-2/MPC
NAS20340050466 1142075-2/MPC
NAS20330047173 1142075-2/MPC
NAS20330047149 1142075-2/MPC
NAS20340050538 1142075-2/MPC
NAS20330046992 1142075-2/MPC
NAS20330046991 1142075-2/MPC
NAS20340050589 1142075-2/MPC
NAS20340050467 1142075-2/MPC
NAS20340050463 1142075-2/MPC
NAS20330046988 1142075-2/MPC
NAS20340050468 1142075-2/MPC
NAS20330046998 1142075-2/MPC
NAS20330046985 1142075-2/MPC
NAS20330046994 1142075-2/MPC
NAS20330047041 1142075-2/MPC
NAS20340050487 1142075-2/MPC
NAS20340050485 1142075-2/MPC
NAS20340050565 1142075-2/MPC
NAS20340050504 1142075-2/MPC
NAS20340050491 1142075-2/MPC
NAS20340050564 1142075-2/MPC
NAS20330047046 1142075-2/MPC
NAS20330047161 1142075-2/MPC
NAS20330047163 1142075-2/MPC
NAS20330047146 1142075-2/MPC
NAS20340050484 1142075-2/MPC
NAS20330047093 1142075-2/MPC
NAS20330047083 1142075-2/MPC
NAS20340050583 1142075-2/MPC
NAS20330047181 1142075-2/MPC
NAS20330047085 1142075-2/MPC
NAS20330047144 1142075-2/MPC
NAS20340050567 1142075-2/MPC
NAS20340050520 1142075-2/MPC
NAS20340050570 1142075-2/MPC
NAS20340050598 1142075-2/MPC
NAS20340050573 1142075-2/MPC
NAS20340050540 1142075-2/MPC
NAS20340050545 1142075-2/MPC
NAS20340050543 1142075-2/MPC
NAS20340050541 1142075-2/MPC
NAS20340050548 1142075-2/MPC
NAS20340050496 1142075-2/MPC
NAS20340050495 1142075-2/MPC
NAS20340050531 1142075-2/MPC



NAS20340050527 1142075-2/MPC
NAS20330047131 1142075-2/MPC
NAS20330046997 1142075-2/MPC
NAS20340050533 1142075-2/MPC
NAS20330046981 1142075-2/MPC
NAS20330047120 1142075-2/MPC
NAS20330047123 1142075-2/MPC
NAS20330047179 1142075-2/MPC
NAS20330047039 1142075-2/MPC
NAS20330047079 1142075-2/MPC
NAS20330047136 1142075-2/MPC
NAS20330047135 1142075-2/MPC
NAS20330046989 1142075-2/MPC
NAS20340050515 1142075-2/MPC
NAS20330047137 1142075-2/MPC
NAS20330047003 1142075-2/MPC
NAS20330046986 1142075-2/MPC
NAS20340050503 1142075-2/MPC
NAS20340050597 1142075-2/MPC
NAS20330047006 1142075-2/MPC
NAS20340050460 1142075-2/MPC
NAS20330046982 1142075-2/MPC
NAS20330047009 1142075-2/MPC
NAS20350051397 1142075-2/MPC
NAS20330047096 1142075-2/MPC
NAS20330047065 1142075-2/MPC
NAS20330047052 1142075-2/MPC
NAS20330047097 1142075-2/MPC
NAS20330047119 1142075-2/MPC
NAS20330047062 1142075-2/MPC
NAS20330047053 1142075-2/MPC
NAS20330047033 1142075-2/MPC
NAS20330047108 1142075-2/MPC
NAS20330047034 1142075-2/MPC
NAS20330047130 1142075-2/MPC
NAS20330047032 1142075-2/MPC
NAS20330047183 1142075-2/MPC
NAS20330047091 1142075-2/MPC
NAS20330047030 1142075-2/MPC
NAS20340050470 1142075-2/MPC
NAS20330047044 1142075-2/MPC
NAS20340050563 1142075-2/MPC
NAS20330047092 1142075-2/MPC
NAS20330047086 1142075-2/MPC
NAS20340050458 1142075-2/MPC
NAS20330047061 1142075-2/MPC
NAS20330047143 1142075-2/MPC
NAS20330047125 1142075-2/MPC
NAS20330047051 1142075-2/MPC
NAS20340050562 1142075-2/MPC
NAS20330046983 1142075-2/MPC
NAS20340050566 1142075-2/MPC
NAS20330047050 1142075-2/MPC
NAS20340050459 1142075-2/MPC
NAS20340050457 1142075-2/MPC
NAS20330047103 1142075-2/MPC
NAS20340050542 1142075-2/MPC
NAS20340050469 1142075-2/MPC
NAS20330047104 1142075-2/MPC



NAS20330047109 1142075-2/MPC
NAS20330047113 1142075-2/MPC
NAS20330047048 1142075-2/MPC
NAS20340050532 1142075-2/MPC
NAS20340050534 1142075-2/MPC
NAS20330047045 1142075-2/MPC
NAS20340050482 1142075-2/MPC
NAS20330047124 1142075-2/MPC
NAS20330047087 1142075-2/MPC
NAS20330047068 1142075-2/MPC
NAS20340050575 1142075-2/MPC
NAS20340050536 1142075-2/MPC
NAS20330047138 1142075-2/MPC
NAS20330047060 1142075-2/MPC
NAS20330047107 1142075-2/MPC
NAS20330047049 1142075-2/MPC
NAS20330047159 1142075-2/MPC
NAS20340050558 1142075-2/MPC
NAS20330047117 1142075-2/MPC
NAS20330047028 1142075-2/MPC
NAS20340050587 1142075-2/MPC
NAS20330047160 1142075-2/MPC
NAS20330047111 1142075-2/MPC
NAS20330047090 1142075-2/MPC
NAS20330047040 1142075-2/MPC
NAS20330047162 1142075-2/MPC
NAS20340050476 1142075-2/MPC
NAS20340050500 1142075-2/MPC
NAS20330047004 1142075-2/MPC
NAS20330047000 1142075-2/MPC
NAS20340050560 1142075-2/MPC
NAS20340050535 1142075-2/MPC
NAS20330047063 1142075-2/MPC
NAS20330047127 1142075-2/MPC
NAS20340050526 1142075-2/MPC
NAS20340050516 1142075-2/MPC
NAS20330047066 1142075-2/MPC
NAS20330047072 1142075-2/MPC
NAS20340050472 1142075-2/MPC
NAS20330047077 1142075-2/MPC
NAS20340050559 1142075-2/MPC
NAS20330047185 1142075-2/MPC
NAS20330047101 1142075-2/MPC
NAS20340050550 1142075-2/MPC
NAS20330047142 1142075-2/MPC
NAS20340050513 1142075-2/MPC
NAS20330047054 1142075-2/MPC
NAS20330047110 1142075-2/MPC
NAS20340050537 1142075-2/MPC
NAS20330047094 1142075-2/MPC
NAS20340050529 1142075-2/MPC
NAS20330047100 1142075-2/MPC
NAS20330047102 1142075-2/MPC
NAS20340050554 1142075-2/MPC
NAS20330047156 1142075-2/MPC
NAS20330047186 1142075-2/MPC
NAS20330047064 1142075-2/MPC
NAS20330047082 1142075-2/MPC
NAS20330047067 1142075-2/MPC



NAS20330047154 1142075-2/MPC
NAS20330047055 1142075-2/MPC
NAS20330047121 1142075-2/MPC
NAS20330047056 1142075-2/MPC
NAS20330047069 1142075-2/MPC
NAS20340050511 1142075-2/MPC
NAS20330047029 1142075-2/MPC
NAS20330047070 1142075-2/MPC
NAS20330047001 1142075-2/MPC
NAS20340050590 1142075-2/MPC
NAS20330047118 1142075-2/MPC
NAS20330047139 1142075-2/MPC
NAS20330047058 1142075-2/MPC
NAS20330047134 1142075-2/MPC
NAS20330047126 1142075-2/MPC
NAS20330047075 1142075-2/MPC
NAS20330047081 1142075-2/MPC
NAS20330047122 1142075-2/MPC
NAS20330047099 1142075-2/MPC
NAS20340050473 1142075-2/MPC
NAS20330047073 1142075-2/MPC
NAS20340050556 1142075-2/MPC
NAS20330047129 1142075-2/MPC
NAS20340050591 1142075-2/MPC
NAS20340050586 1142075-2/MPC
NAS20340050539 1142075-2/MPC
NAS20340050585 1142075-2/MPC
NAS20330047155 1142075-2/MPC
NAS20340050579 1142075-2/MPC
NAS20330047133 1142075-2/MPC
NAS20330047059 1142075-2/MPC
NAS20330047084 1142075-2/MPC
NAS20340050519 1142075-2/MPC
NAS20340050486 1142075-2/MPC
NAS20340050524 1142075-2/MPC
NAS20330047114 1142075-2/MPC
NAS20340050471 1142075-2/MPC
NAS20330046980 1142075-2/MPC
NAS20330047150 1142075-2/MPC
NAS20330047047 1142075-2/MPC
NAS20330047116 1142075-2/MPC
NAS20330047141 1142075-2/MPC
NAS20330047153 1142075-2/MPC
NAS20330047043 1142075-2/MPC
NAS20340050571 1142075-2/MPC
NAS20340050475 1142075-2/MPC
NAS20330047151 1142075-2/MPC
NAS20330047184 1142075-2/MPC
NAS20330047182 1142075-2/MPC
NAS20340050481 1142075-2/MPC
NAS20330047105 1142075-2/MPC
NAS20330046970 1142075-2/MPC
NAS20340050551 1142075-2/MPC
NAS20330047106 1142075-2/MPC
NAS20340050461 1142075-2/MPC
NAS20340050474 1142075-2/MPC
NAS20340050521 1142075-2/MPC
NAS20330047042 1142075-2/MPC
NAS20330046979 1142075-2/MPC



NAS20330047147 1142075-2/MPC
NAS20330047158 1142075-2/MPC
NAS20330047095 1142075-2/MPC
NAS20330047165 1142075-2/MPC
NAS20340050488 1142075-2/MPC
NAS20330046996 1142075-2/MPC
NAS20340050574 1142075-2/MPC
NAS20340050518 1142075-2/MPC
NAS20330047007 1142075-2/MPC
NAS20330046984 1142075-2/MPC
NAS20330047169 1142075-2/MPC
NAS20340050505 1142075-2/MPC
NAS20330047167 1142075-2/MPC
NAS20340050483 1142075-2/MPC
NAS20340050588 1142075-2/MPC
NAS20330047145 1142075-2/MPC
NAS20340050594 1142075-2/MPC
NAS20330047112 1142075-2/MPC
NAS20340050557 1142075-2/MPC
NAS20330047168 1142075-2/MPC
NAS20340050506 1142075-2/MPC
NAS20340050510 1142075-2/MPC
NAS20340050507 1142075-2/MPC
NAS20340050509 1142075-2/MPC
NAS20340050577 1142075-2/MPC
NAS20340050561 1142075-2/MPC
NAS20340050508 1142075-2/MPC
NAS20340050576 1142075-2/MPC
NAS20340050528 1142075-2/MPC
NAS20340050522 1142075-2/MPC
NAS20340050498 1142075-2/MPC
NAS20340050502 1142075-2/MPC
NAS20340050494 1142075-2/MPC
NAS20340050582 1142075-2/MPC
NAS20340050569 1142075-2/MPC
NAS20340050512 1142075-2/MPC
NAS20340050501 1142075-2/MPC
NAS20330047187 1142075-2/MPC
NAS20340050572 1142075-2/MPC
NAS20330047076 1142075-2/MPC
NAS20340050499 1142075-2/MPC
NAS20330047074 1142075-2/MPC
NAS20340050581 1142075-2/MPC
NAS20340050555 1142075-2/MPC
NAS20340050530 1142075-2/MPC
NAS20330047080 1142075-2/MPC
NAS20340050584 1142075-2/MPC
NAS20340050553 1142075-2/MPC
NAS20330047174 1142075-2/MPC
NAS20330047152 1142075-2/MPC
NAS20340050580 1142075-2/MPC
NAS20330047031 1142075-2/MPC
NAS20340050601 1142075-2/MPC
NAS20340050602 1142075-2/MPC
NAS20330047089 1142075-2/MPC
NAS20340050523 1142075-2/MPC
NAS20340050600 1142075-2/MPC
NAS20340050599 1142075-2/MPC
NAS20340050596 1142075-2/MPC



NAS20330047128 1142075-2/MPC
NAS20340050525 1142075-2/MPC
NAS20330047071 1142075-2/MPC
NAS20340050595 1142075-2/MPC
NAS20340050568 1142075-2/MPC
NAS20330047088 1142075-2/MPC
NAS20340050517 1142075-2/MPC
NAS20330047078 1142075-2/MPC
NAS20340050593 1142075-2/MPC
NAS20340050592 1142075-2/MPC
NAS20340050603 1142075-2/MPC
NAS20330047115 1142075-2/MPC
NAS20360053717 1142075-2/MPC
NAS20360053718 1142075-2/MPC
NAS20360053626 1142075-2/MPC
NAS20380055241 1142075-2/MPC
NAS20380055201 1142075-2/MPC
NAS20360053672 1142075-2/MPC
NAS20360053627 1142075-2/MPC
NAS20360053640 1142075-2/MPC
NAS20360053593 1142075-2/MPC
NAS20360053625 1142075-2/MPC
NAS20360053563 1142075-2/MPC
NAS20360053552 1142075-2/MPC
NAS20380055231 1142075-2/MPC
NAS20380055232 1142075-2/MPC
NAS20360053638 1142075-2/MPC
NAS20360053564 1142075-2/MPC
NAS20360053639 1142075-2/MPC
NAS20360053643 1142075-2/MPC
NAS20360053647 1142075-2/MPC
NAS20360053642 1142075-2/MPC
NAS20360053644 1142075-2/MPC
NAS20360053651 1142075-2/MPC
NAS20360053652 1142075-2/MPC
NAS20380055230 1142075-2/MPC
NAS20380055229 1142075-2/MPC
NAS20360053550 1142075-2/MPC
NAS20360053575 1142075-2/MPC
NAS20360053556 1142075-2/MPC
NAS20360053658 1142075-2/MPC
NAS20360053603 1142075-2/MPC
NAS20380055212 1142075-2/MPC
NAS20360053555 1142075-2/MPC
NAS20360053661 1142075-2/MPC
NAS20360053596 1142075-2/MPC
NAS20360053584 1142075-2/MPC
NAS20360053659 1142075-2/MPC
NAS20360053665 1142075-2/MPC
NAS20360053601 1142075-2/MPC
NAS20380055217 1142075-2/MPC
NAS20360053630 1142075-2/MPC
NAS20360053574 1142075-2/MPC
NAS20360053592 1142075-2/MPC
NAS20360053577 1142075-2/MPC
NAS20360053591 1142075-2/MPC
NAS20360053590 1142075-2/MPC
NAS20360053589 1142075-2/MPC
NAS20380055207 1142075-2/MPC



NAS20360053557 1142075-2/MPC
NAS20360053706 1142075-2/MPC
NAS20380055202 1142075-2/MPC
NAS20380055189 1142075-2/MPC
NAS20360053565 1142075-2/MPC
NAS20360053682 1142075-2/MPC
NAS20380055210 1142075-2/MPC
NAS20360053645 1142075-2/MPC
NAS20360053570 1142075-2/MPC
NAS20360053641 1142075-2/MPC
NAS20380055209 1142075-2/MPC
NAS20380055211 1142075-2/MPC
NAS20360053571 1142075-2/MPC
NAS20360053669 1142075-2/MPC
NAS20380055186 1142075-2/MPC
NAS20360053693 1142075-2/MPC
NAS20360053687 1142075-2/MPC
NAS20360053713 1142075-2/MPC
NAS20380055192 1142075-2/MPC
NAS20360053609 1142075-2/MPC
NAS20360053594 1142075-2/MPC
NAS20360053553 1142075-2/MPC
NAS20360053606 1142075-2/MPC
NAS20360053604 1142075-2/MPC
NAS20360053595 1142075-2/MPC
NAS20360053599 1142075-2/MPC
NAS20360053573 1142075-2/MPC
NAS20360053554 1142075-2/MPC
NAS20360053689 1142075-2/MPC
NAS20390055785 1142075-2/MPC
NAS20360053702 1142075-2/MPC
NAS20390055782 1142075-2/MPC
NAS20360053703 1142075-2/MPC
NAS20360053588 1142075-2/MPC
NAS20360053559 1142075-2/MPC
NAS20360053677 1142075-2/MPC
NAS20360053664 1142075-2/MPC
NAS20360053663 1142075-2/MPC
NAS20360053662 1142075-2/MPC
NAS20360053714 1142075-2/MPC
NAS20360053623 1142075-2/MPC
NAS20360053637 1142075-2/MPC
NAS20360053600 1142075-2/MPC
NAS20380055191 1142075-2/MPC
NAS20360053566 1142075-2/MPC
NAS20360053587 1142075-2/MPC
NAS20360053551 1142075-2/MPC
NAS20360053649 1142075-2/MPC
NAS20360053585 1142075-2/MPC
NAS20360053646 1142075-2/MPC
NAS20360053653 1142075-2/MPC
NAS20360053628 1142075-2/MPC
NAS20360053692 1142075-2/MPC
NAS20360053673 1142075-2/MPC
NAS20360053562 1142075-2/MPC
NAS20380055216 1142075-2/MPC
NAS20380055197 1142075-2/MPC
NAS20360053561 1142075-2/MPC
NAS20360053578 1142075-2/MPC



NAS20380055204 1142075-2/MPC
NAS20380055203 1142075-2/MPC
NAS20380055206 1142075-2/MPC
NAS20360053580 1142075-2/MPC
NAS20380055208 1142075-2/MPC
NAS20360053598 1142075-2/MPC
NAS20360053608 1142075-2/MPC
NAS20360053681 1142075-2/MPC
NAS20380055200 1142075-2/MPC
NAS20360053680 1142075-2/MPC
NAS20360053629 1142075-2/MPC
NAS20360053690 1142075-2/MPC
NAS20360053579 1142075-2/MPC
NAS20360053558 1142075-2/MPC
NAS20360053607 1142075-2/MPC
NAS20380055183 1142075-2/MPC
NAS20380055184 1142075-2/MPC
NAS20390055835 1142075-2/MPC
NAS20360053586 1142075-2/MPC
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