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Abstrakt 

Detta examensarbete undersökte återupplivningen av en äldre industriell testrigg inom Wärtsiläs 

produktutvecklings- och servicemiljö. Testriggen är ursprungligen avsedd för automatiserad 

testning av COM-10- och CCM-30-moduler tillverkade av Leverantör#1.  Denna testrigg anpassades 

för att stödja nyare revideringar av samma moduler, tillverkade av Leverantör#2, samtidigt som de 

befintliga kraven för testerna uppfylldes. 

 

Detta åstadkoms genom att analysera befintliga NI TestStand-testsekvenser för att identifiera 

problem med datamatrix-streckkodstolkning, USB-funktionalitet, igenkänning av PCB-serienummer 

och RS-485-kommunikation. Därefter uppdaterades testinställningar och parametrar för att 

hantera nya streckkodsformat, borttagen USB-funktionalitet, nya serienummerformat och ändrade 

överföringshastigheter. Ett par hårdvaruförbättringar gjordes för att förbättra testriggens 

användarvänlighet. 

 

Resultatet av examensarbetet är att testriggen nu utför automatiserade tester av både äldre och 

nyare revideringar av COM-10- och CCM-30-modulerna. Felsökningstiden för modulerna har 

minskat från flera timmar till fem minuter för en COM-10 och tio minuter för en CCM30. En steg-

för-steg-användarmanual har tagits fram. Jämförelser med manuella tester bekräftade testriggens 

testresultat. Examensarbetet har avsevärt ökat effektiviteten för Wärtsiläs modultestning. 
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Abstract 

This bachelor’s thesis examines the revival of an older industrial test rig within Wärtsilä’s product 

development and service environment. The rig was originally intended for automated testing of 

COM-10 and CCM-30 modules manufactured by Supplier #1. It was adapted to support newer 

revisions of these modules, manufactured by Supplier #2, while ensuring compliance with existing 

testing requirements. 

 

To achieve this, legacy NI TestStand test sequences were analysed to identify issues in data matrix 

barcode parsing, USB functionality, PCB serial number recognition and RS-485 communication. 

Subsequently, test settings and parameters were updated to accommodate the new barcode 

format, disabled USB functionality, updated serial numbering schemes and adjusted baud rates. 

Minor hardware improvements were implemented to enhance mobility and user accessibility. 

 

As a result, the revived test rig now executes automated tests for both legacy and modern COM-10 

and CCM-30 modules. It has reduced module verification time from several hours of manual work 

to approximately five minutes per COM-10 and ten minutes per CCM-30. A comprehensive 

step-by-step user manual was developed. Validation against manual testing confirmed full 

agreement with manual test results. The thesis has significantly boosted efficiency in module 

diagnostics and quality control processes. 
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Abbreviations 

COM-10 – Communication module 

CCM-30 – Cylinder control module 

DUT – Device under test 

UUT – Unit under test 

ECU – Electronic control unit 

PCB – Printed circuit board 

DO – Digital output 

DI – Digital input 

ADO – Analog digital output 

ADI – Analog digital input 

FDO – Fast digital output 

FDI – Fast digital input 

ETH – Ethernet 

CAN – Control area network  

RS-485 – Recommended standard 

PTCL – Procket tool/test command language 

STH – Sustainable technology Hub 

UNIC – Wärtsilä Unified Controls 

UPS – Uninterrupted power supply 

WMAP – Wärtsilä Modular Application Platform  



 
 
HALT – Highly Accelerated Life Testing 
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1 Introduction 

The objective of this thesis was to bring an older communications module tester, that had 

fallen out of use due to a change in suppliers, back into use.  This thesis work includes 

software changes made to an existing test rig to be able to test post 2016 COM-10 and 

CCM-30 modules. The thesis was commissioned by Wärtsilä. 

Wärtsilä is a global leader in innovative technologies and lifecycle solutions for the marine 

and energy markets. They consist of approximately 18,300 professionals in more than 230 

locations in 77 countries. [1] 

1.1 Background 

The test rig, which this thesis is based on, has previously served at Supplier #1, which was 

contracted by Wärtsilä to produce the COM-10 and CCM-30 modules. At Supplier #1 the 

test rig was used to test the new modules leaving the factory as well as modules returned 

for diagnostics. [2] 

When Wärtsilä’s subcontractor for the modules changed from Supplier #1 to Supplier #2, 

this test rig was delivered from Supplier #1 to STH. The tester has sat dormant since 2016, 

apart from when it was used in a Hackathon project in 2019.  

Before the thesis began, the test rig was started by Wärtsilä engineers. It was noted that it 

was mainly functional except for firmware and serial number scanning. It was also unknown 

whether the test coverage was complete or not. [2] 

1.2 Purpose and objectives 

Staff handling customer claims are burdened by returned COM-10 and CCM-30 modules, 

which require testing and diagnosing. This is a time-intensive procedure, especially if the 

module did not arrive with a clearly documented issue, e.g., AO CH2 faulty.  

The main purpose of this thesis is to reduce the workload brought on by reportedly 

defective modules returning from customer installations as well as those from production 

and laboratory engines. This is done by reducing several hours of manual testing to about 
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ten minutes of automated testing for each module, freeing up time and resources, and 

thereby contributing to customer value. A second use case will be testing laboratory 

modules, making sure they are fit for purpose, before connecting them to other test rigs, 

used to simulate engine conditions. 

1.3 Scope 

The scope of this thesis is to make the existing test rig, designed for Supplier #1 made 

modules, compatible with the newer revision COM-10s and CCM-30s produced by Supplier 

#2. The test rig should remain compatible with the testing requirements of the modules. 

Calibration needs are to be studied to confirm proper test values, and a user manual is to 

be made to increase ease of use. The test rig shall produce automated test reports which 

will have to be exported to external computers for handling. As an acceptance criterion, a 

batch of reportedly defective CCM-30s and COM-10s will be run through the test rig. 
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2 Brief history of Wärtsilä 

This chapter presents a brief history of Wärtsilä, the company that commissioned this 

thesis. Wärtsilä was founded in 1834, when a sawmill was built in Tohmajärvi. The company 

was then acquired by N. L. Arppe, who expanded the business to include an ironworks 

facility by 1851. This period marked the beginning of the company’s engagement with 

heavy industrial activities. In 1898, the company was renamed Wärtsilä Ab, which in 1907 

changed to Ab Wärtsilä Oy [3] 

In 1935, the company’s headquarters were relocated to Helsinki. The move to Helsinki 

made closer integration with Finland’s industrial network possible. In 1938, Wärtsilä 

entered the diesel engine sector through a licence agreement with Friedrich Krupp 

Germania Werft AG. The production of the first diesel engine in Turku in November 1942 

marked the start of the company’s involvement in marine and power generation systems. 

[3] 

After World War II, Wärtsilä started the in-house design of diesel engines. In the late 1950s, 

the first Wärtsilä designed diesel engine, the Wärtsilä Vasa 14 was started for the first time. 

Around the same time frame, the first engines were ordered. Four Vasa 614 engines were 

made and delivered for a passenger cruise ship, sailing between Finland and Sweden [4] 

The 1980s and 1990s were characterized by international expansion and corporate 

restructuring. During the early 1980s, Wärtsilä’s shares were listed on two international 

stock exchanges, the Stockholm Stock Exchange and the London Stock Exchange. In 

response to a downturn in the global marine industry during the mid-1980s, the company 

restructured by forming Wärtsilä Marine Oy in cooperation with Valmet. In 1997, the 

acquisition of New Sulzer Diesel (NSD) expanded Wärtsilä’s manufacturing base and 

product range in diesel engine technology. [3] 

Since 2000, Wärtsilä has shifted its direction in response to global trends regarding 

sustainability. The company reverted to the Wärtsilä name following a period under the 

name Metra and subsequently invested in renewable energy and hybrid technology 

systems. The 2001 acquisition of Sermet Oy was Wärtsilä’s entry into biopower. Recent 

engine models, such as the Wärtsilä 31, internationally recognized for its energy efficiency, 
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along with work in advanced fuel types, e.g., methanol, hydrogen and ammonia, reflect 

advances in engine technology as well as a new era for the company. [3] 
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3 UNIC 

This chapter of the thesis introduces Wärtsilä’s Unified Control System (UNIC). UNIC is an 

engine control platform that serves as the foundation for all Wärtsilä 4‑stroke engine 

applications. The modules which this thesis aims to automate the testing of, are a part of 

the second generation of UNIC. UNIC stems from decades of incremental improvements, 

from the early off‑engine monitoring systems of the 1970s to the more recent embedded 

engine control systems. [5] 

A defining characteristic of UNIC is its modular hardware design. The system uses 

connector‑less, point‑to‑point cable connections and the “flying lead” approach, both of 

which offer superior reliability over traditional wiring-harnesses. A UNIC system is 

comprised of several different modules, including the Cylinder Control Module (CCM), 

Input/Output Modules (IOM), safety modules (ESM), communication modules (COM) and 

local display units (LDU). This design allows for scalable applications, from simple 

single‑module controllers to complex multi‑module configurations. It also streamlines 

validation by allowing step‑by‑step integration and pre‑testing directly on the engine. [5] 

UNIC’s software is built on WMAP. This platform serves as the foundation on which 

product‑specific functionality is built. The system’s modular software is good for 

operational flexibility, enabling rapid real‑time adjustments for varying running profiles or 

changes in fuel type. [5] 

Redundancy is a redundant element in UNIC. Dual communication modules and redundant 

local display units are implemented to safeguard against single‑point failures. Redundancy 

isn’t the only thing making UNIC a reliable system. Advanced simulation and validation 

methods, including HALT, ensure that the system meets reliability standards and extends 

component lifespan despite the rapid evolution of electronics in high‐volume markets. [5]  
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4 Modules 

The modules relevant to this thesis are the COM-10 and CCM-30. These modules are vital 

to the function and performance of an engine, acting much like the ECU of a regular car. 

These modules have multiple revisions through their respective lifetimes. The motives 

behind these revisions are things like defect correction, new requirements, 

added/removed functionality and component obsolescence. [2] 

4.1 CCM-30 

“The cylinder control module is mainly responsible for combustion control. It monitors and 

controls all the injection and combustion functions, as well as the inlet valve timing for the 

cylinders. The number of modules varies according to the number of cylinders. The CCM is 

typically located on the engine side profiles, enclosed in Wärtsilä terminal boxes (WTB).” 

[6] 

 

Figure 1 Wärtsilä CCM-30 

4.2 COM-10 

“The communication module is the main gateway to the UNIC system from vessel systems, 

supporting multiple interfaces such as Modbus, OPC, and hardwired I/O. COM is a key 

module for UNIC system communication and is responsible for various control functions, 

software updates, and configuration update management. Typically, two COM modules 

(located in the engine main cabinet) are used in the UNIC system for redundancy.” [6] 
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Figure 2 Wärtsilä COM-10 

4.2.1 RS485 

One of the COM-10’s features is RS-485 communication. RS-485 is a communication 

standard built for industrial settings. It uses differential signalling, where a pair of wires 

carries two opposite signals. This design effectively cancels out interference and noise. RS-

485 can manage data transmission over distances up to 1200 metres and is capable of 

speeds up to 10 Mbps at short distances. The standard can handle both half and full-duplex 

communication. Proper termination, at the master and the slave furthest from the master, 

is necessary to minimize reflections that can distort the data. [7] 
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5 Test Rigs 

This chapter covers test rigs as a concept. Test rigs are nothing new to Wärtsilä nor the 

Industrial world at large. [8]  Test rigs are specialized setups designed to replicate specific 

conditions and loads to test the performance, durability and safety of a device or material 

under controlled circumstances. Test rigs range widely in complexity and form, from simple 

jigs and fixtures to elaborate computer-controlled machinery. They are almost always 

custom-built for their respective purposes. [9] 

Test rigs are widely used across industries as essential tools in both product development 

and research. They allow for verification of designs meeting requirements (for example, 

ensuring an engine meets emission standards) and helping pinpoint weaknesses before a 

product is released. [9] 

5.1 When did test rigs become mainstream?  

Test rigs have a long history, but they became mainstream alongside the rise of modern 

engineering and industrial quality control. Basic forms of test rigs have existed for 

centuries, for example, Leonardo da Vinci invented basic machines to test material 

strength. [10] The widespread adoption of test rigs in industry began in the late 1800s. A 

key milestone was the development of the first universal testing machine in 1880 by Tinius 

Olsen. Olsen’s “Little Giant” machine was groundbreaking, performing tensile, 

compression, and bending tests all in one apparatus. [11] 

Following World War II, as technologies advanced, there was a boom in specialized test rig 

development. Powerful jet engines, for example, required special test cells to be built to 

simulate flight conditions. [12] Electronics required automated test systems and space 

exploration demanded large thermal vacuum chambers [13] and shake tables to qualify 

spacecraft. By the late 20th century, virtually every engineering field had its own array of 

dedicated test rigs as part of the standard development cycle. This trend has only grown in 

the 21st century. Today, the use of test rigs is a mainstream practice across industries. [14] 
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6 Software 

In this thesis, NI TestStand is used. The legacy test sequences, used for the older Supplier 

#1 made modules, are both built in TestStand. These are the sequences which are to be 

modified to achieve the goals of the thesis. 

NI TestStand is a test management software developed by National Instruments (NI). It 

provides a flexible environment for integrating various test instruments and executing test 

scripts written in multiple programming languages such as LabVIEW, Python, C++, and .NET. 

It also manages test data for analysis and reporting. [15] 

There are two test sequences, one for the COM-10s and another for the CCM-30s. The 

ready-made sequences are both built mainly on a multitude of LabVIEW scripts, but also 

TestStand logical operators and scripts.  
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7 The rig 

This chapter introduces the test rig, on which the thesis was conducted. The test rig, as 

shown in Figure 1, is a Supplier #3 made module tester, ordered by Wärtsilä for use at 

Supplier #1. It consists of a Windows 7 computer to run the test software, a PSU for 

powering the modules, hardware to generate, send and receive the signals necessary for 

testing and a UPS which is not in use. Everything is fitted into a rolling cabinet chassis with 

a bench for the modules, a moveable arm-mounted monitor and a barcode scanner. The 

rig is powered by a three-phase 400V connector at the back, which is where a USB port and 

some unused pneumatics are also located.  

The test rig fell out of use in 2016, when Wärtsilä changed its supplier of COM-10s and 

CCM-30s, from Supplier #1 to Supplier #2. As the rig had been ordered and paid for by 

Wärtsilä, it was sent to Wärtsilä as part of Wärtsilä’s agreement with Supplier #1. There it 

has been sat for the last nine years, with only minor engagements by staff. 

 

Figure 3 Test rig 
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8 Hardware improvements 

This chapter covers the physical changes made to the test rig. As the test rig was already 

physically complete, only a couple of hardware tweaks were made to improve useability. 

8.1 Manoeuvrability 

The test rig stands on four wheels, of which one was broken, shown in Figure 2. This made 

moving the rather large and heavy rig difficult. The broken wheel was replaced to increase 

its manoeuvrability. 

  

Figure 4 Test rig on a pallet jack 

8.2 Connectivity 

There was a limited amount of USB ports for peripherals and external memory, of which 

half were located at the far backside of the rig. This was remedied by the addition of a USB 

hub at the back of the monitor arm, allowing the user to easily connect a keyboard, mouse 

and a flash drive. 
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9 Experimentation 

This chapter covers the early experimental stage of the thesis. Before proceeding with the 

newer Supplier #2 modules, there was a need to ensure the functionality of the rig with the 

older Supplier #1 modules. Whenever there was an attempt to start a test, it would fail 

immediately with an error referencing PTCL. After studying internal documentation of the 

COM-10 modules, the test sequence itself and supplier documentation, it was found that 

there was an IP address, 192.168.0.1, missing from UUT net in windows. This address was 

added, bringing contact between PTCL and the DUT. After this the rig could successfully run 

the older modules 

9.1 Proof of concept with Supplier #2 modules 

As the modules have, through UNIC-2, remained almost identical in function, to ensure 

backwards compatibility within the system, an experiment was started. One of the newer 

revision COM-10s, which had been returned from a customer installation, was clamped to 

the test bench and a sequence was started. Problems arose immediately when trying to 

scan its data matrix. As none of the information was in the expected format, the test failed. 

To continue the experiment, every test based on barcode and or PCB info was set to “force 

pass”. This netted a successful test of: Powering DUT, Input current consumption, USB test, 

Power supply input switching and input measurements, Calibration values logging, 

Software version logging, DO and DI loop-back test, ADO and ADI mA loop-back test, ADO 

and ADI digital loop-back test, AO and AI loop-back test, FDO and FDI loop-back test, 

Excitation voltage test, ETH communication loopback test, CAN communication loop-back 

test, LED test case.  
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10 Software changes 

This chapter covers the software changes made to the test rig. Most of the work has been 

to study and implement software changes in the form of altering parameters to establish 

proper communication between the tester and the modules. The modules have remained 

mostly the same through UNIC2, connectivity and signal-wise, as to easily replace older 

modules without modification to the engines they manage or the instruments they 

communicate with. A hand full of changes were however made when switching to Supplier 

#2. This made the tester incompatible with the new modules. 

10.1 Barcode 

The barcodes on the older Supplier #1 modules were in the form of PDF417, shown in 

Figure 3. These contained clear information about the module as follows: COM-

10;PAAF142575;10;11/17;.00002275. COM-10 refers to the module model, PAAF142575 to 

its Wärtsilä number, 10 to its revision, 11/17 to its production week & year and 00002275 

to its specific serial number. 

 

Figure 5 Barcode formats, taken from gototags.com 

 

The newer barcodes of the Supplier #2 modules are in a data matrix format, which the rig’s 

barcode scanner was able to read but not understand due to the info contained being as 

follows: 213346#23F#B#S#2323856022. 213346 referring to its SAP vendor number, 23F to 
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month of manufacture, B to revision, S to it being serialized, 2323856022 to its serial 

number. 

 

 

Figure 6 Supplier #2 data matrix explanation 

 

To make this new format compatible with an existing test sequence, all but the serial 

number was removed from the initial validation of the DUT. This serial number is later in 

the sequence compared to the internal serial number of the DUT to ensure the label 

matches the PCBs. In this step, other relevant information, week of production and 

revision, is gathered as well. 

10.2 USB 

COM-10s of revision 10.08 and newer always failed their USB functionality tests. Looking 

at their revision tracking logs it became clear that all USB functionality of the modules, 

except power, had been removed due to security concerns. The natural step was to remove 

the USB test completely from the sequence, this however bricked the sequence, causing it 
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to produce implausible signals, like -1e +120, at a lot of the channel tests. To get around 

this, the USB test was simply set to “force pass”. 

 

10.3 PCB serial numbers 

Each module consists of two PCBs. In addition to the serial number of the module, both of 

these PCBs have their own unique serial number. The old PCB serial numbers all started 

with “LAY”. This is no longer the case. Through testing it was found that the new Supplier 

#2 PCBs have SNs starting with numbers, four numbers for the CCM-30s and ten numbers 

for the COM-10s.  

Adapting the sequences to accommodate for the newer modules in this regard meant 

changing the parameters of an existing LabView script to look for “[0-9][0-9][0-9][0-9]” 

instead of “LAY” in the CCM-30s and “[0-9][0-9][0-9][0-9][0-9][0-9][0-9][0-9][0-9][0-9]” in 

the COM-10s. 

10.4 Testing RS-485 in post 2016 COM-10s 

A recurring theme throughout the thesis work has been RS-485 tests failing in all but a few 

modules. Packets would be successfully sent but never received. When looking deeper into 

the issue, it was found that the baud rate set in the sequence differed significantly from 

the baud rate set for the COM-port which handles the RS-485, 115,2 kb/s versus 9,6kb/s. 

In addition to this it was found documented from 2016 that the COM-10s had been having 

issues with RS-485 above 100 kb/s. As these speeds are not needed the remedy would be 

to run at lower baud rates. 

Bit rates were set to 9,6 kb/s in the test sequence as well as in Windows for the COM-port. 

This did not solve the package loss problem, but it did solve another issue. Used to be that 

packets received by the tester from the DUT would be -1e+120 instead of zero. With the 

matching baud rates, packages received changed to an even zero.  
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To gain knowledge of why none of the packets were getting through even with the 

matching baud rates, the data traffic during the test was monitored with NI I/O Trace. With 

I/O Trace it was confirmed that there was indeed no data reaching the buffers.  

In an attempt to get any traffic at all, the RS-485 positive and negative leads were switched 

at the COM-10’s RS-485 pins. This yielded distorted data, but data, nonetheless. The leads 

were switched back to their original positions, but now there was still data flowing. It 

looked less distorted but still not readable by the test sequence. 

After some trial and error, the baud rate was set to 19,2k in TestStand, VISA and Windows. 

That got the UUT to tester RS-485 communication working, and 15/16 packages were 

received. Well within spec. The tester to UUT test still reported 0/10 packages received.  

To debug Tester to UUT, there were some breakpoints placed in the sequence, right before 

sending the packets to the UUT. This resulted in a perfect 10/10 packet transfer. There was 

a thought to increase the delay before this step in the sequence, however, the breakpoints 

were removed, without increasing delay, and it stayed working. 
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11 Evaluation  

In this chapter, an evaluation of the finished project takes place. To make sure that testing 

requirements were kept, both a COM-10 and a CCM-30 test report were compared to their 

respective test specifications. All deviations from the original test specs in the final test 

sequences were noted and documented. They were subsequently approved by a senior 

expert. 

11.1 Manual 

The test rig arrived at Wärtsilä with a user manual of sorts, but as neither the hardware nor 

the software pictured in the manual correlated to the actual tester, it was less than useful. 

A new, user-friendly, step-by-step manual was made, iterated, printed and tested on 

subjects both familiar and unfamiliar with module testing. The manual guided both subjects 

through a complete test of a module and the export of their desired test report. Included 

in the manual is a brief explanation of every test step, helping its users to accurately 

diagnose the eventual failures of the modules. 

The manual was made by documenting each step from energizing the test rig to shutting it 

down. Pictures of multiple steps have been included in the manual and referenced in its 

instructions. These pictures leave very little to be interpreted, thus securing a successful 

test. The manual has been well received by its intended demographic. For the complete 

user manual, see Appendix 1. 

11.2 Need for calibration 

In its current form, the test rig is used as a functional test rig, meaning that there is no need 

for official documentation, which would require it to be calibrated. Hence it has been 

agreed with the experts and engineers involved, that there is no need for calibration. 

11.3 Module SW not overwritten by test rig 

By manually checking the software of a returned module in Unitool before and after testing 

it in the rig, it was confirmed that the module is indeed booting to test mode, running 

commands from a tftpd server, and no software is being overwritten by the automated test 
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sequence. This is good for workflow, as a module, which has passed its test, will usually be 

used in the same way it was before the test. Not having to reload the modules SW removes 

a step from the process, saving time and effort. It is also helpful when it is not known 

whether a returned module is faulty due to SW or HW issues. If this were to be the case, 

reloading new SW might erase the culprit of the fault. 

11.4 Identical results as manual tests 

To check the accuracy of the test rig, it ran a batch of COM-10s, which had previously been 

manually tested and diagnosed. The results were 100% consistent with the failure modes 

gained from manual testing. 

11.5 Patch work 

Solutions like setting the steps of the USB test to force pass and switching leads to jump-

start RS-485 communication are not desirable. Forcing the USB test to pass, while not an 

optimal solution, does not pose an issue to the goal of the thesis or the function of the test 

rig. The fact that COM-port buffers only started filling with data once the leads of the RS-

485 card had been switched around and then put back to normal, however. This raises 

questions regarding the integrity of the test and the longevity of RS-485 card installed in 

the test rig.  

The test rig is due to serve as a functional tester for troubleshooting failures, not as an 

official validation tool. Therefore, these solutions while not ideal, will not have a profound 

impact on the way the test rig is used.  
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12 Conclusion 

In conclusion, the thesis has been successful in its aim to revive the old test rig and adapt 

it to the newer revision modules. It has also successfully eased the burden of testing and 

reporting of the modules returning under warranty. What used to be hours of manual work 

is now summed up to five minutes of automated testing for COM-10s and ten minutes for 

CCM-30s. The rig is due to serve Wärtsilä’s laboratories for the coming ten years. For a full 

test report on a COM-10 and a CCM-30, see Appendices 2 and 3. 

Outside the scope of the thesis, a demo day was held at the STH common labs, to familiarize 

Wärtsilä’s technical staff with their new test rig. The demo was well received by its audience 

and served to inform them of the new testing possibilities.  

12.1 Future improvements 

A few suggestions for future improvement and reliability: The layout of the reports should 

be changed. For increased clarity, all module ID info, as in, SN, revision, and week of 

production, should be at the top of the report. There should be a backup made of the test 

rig’s hard drive, ensuring it is not lost in the event of corrupted memory due to e.g., age. 

There should be a script made to analyse and create failure statistics based on the failed 

test reports. The RS-485 module and test should be further studied to ensure longevity.  

There has been a question. Why are there no test rigs within Wärtsilä for the other modules 

used? The solution would likely be the development of specialized test rigs alongside the 

development of new modules. This way there would never be lag, as opposed to first 

developing the module and the test rig later. The development and production of a single 

test rig would likely be cost prohibitive, but as Wärtsilä’s sub-suppliers are likely to develop 

test rigs for their own product lines, it is possible the cost could be cut by cooperating with 

these suppliers. 
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Appendix 1: User manual
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Appendix 2: COM-10 test report 
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Appendix 3: CCM-30 test report 
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