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BALLAST WATER MANAGEMENT: TOWARD COMPLIANCE

William Burroughs

William is a Senior Principal Engineer at ABS responsible for promoting environmental related sarvices and pro-
viding quidance in support of international, national and regicnal marine environmantal regulations. Bill's previous
experience includas Product Line Manager for the BALPURE BWMS manufactured by De Mora Water Technologies.

Global Ballast Water Treatment

TRENDING TOWARD COMPLIANCE

—

new state-of-the-industry report has identified the

pathways (o the successiul operation of ballast wa-

ter treatment systems, as well as the complex chal-

nges that lay abhead for owners who seek compli-

ance with new and emerging regulations. The report. published

by ABS, was compiled from information-sharing workshops

in some the world’s primary maritime centers, and a survey of

more than 60 shipowners and about 500 vessels with installed
ballast-water management (BWM) systems.

While the report showed an industry broadly trending to-

wards compliance, it also revealed concerns among owners

about the operational reliability of the reatment systems, in-

Source: ABS

sufficient crew training and post-sales technical support from
vendors,

The survey, which was conducted throughout December last
year and lanuary this vear found the proportion of sysiems tha
were “operationally problematic’ to have doubled, to 59% from
29% a year ago. While the trend may cause concern, it could
also show the elfect of a rush of new BWM syslems coming
onling 1o meet compliance,

About 35% of the BWM systems were deemed to be fully op-
erational at the time of the survey, suggesiing that the majority
of owner/operators were having reliability-related challenges.
Feedback from the workshops — held in New Orleans, Athens,
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Hong Kong and Shanghai — indicated that the inability of some
vendors to respond globally to technical issues had caused pro-
longed system outages, in some cases compromising charter
opportunities.

Seven types of systems were examined in the survey, includ-
ing those using:

+  Filtration + Side-stream Electro-Chlorination (EC) + Neu-
tralization (used by 29% of respondents)

«  Filtration + UV Treatment (20.7%)

+  Ozone Treatment + Neutralization (19.9%)

«  Filiration + Full Flow (In-line) EC + Neuiralization
(17.8%)

«  Full Flow (In-line) EC (7.5%)

+  Filtration + Chlorination via chemical addition (5%)

»  Filtration + Deoxygenation (0.2%)

The survey and workshops examined a wide range of ves-
sel types, including: bulk carriers, container ships, gas carri-
ers, general cargo carriers, heavy load carriers, LNG carriers,
product carriers, tankers and vehicle carriers (see chart below).

Finding the Path to Compliance

In general, strict attention to plans for most problematic ar-
cas — installation, crew training, commissioning, operations,
maintenance and repair — improved the chances of efficient and
compliant operation for whatever BWM technology an own-
er chose. The workshops identified best practices to support
smooth systems integration and operation, including post-op-
crational experiences with problems that arose during retrofit-
ting, Key Insights included:

*  The importance of advance planning, including the cre-
ation of detailed timelines that anticipate delays, 1o help conirol
the cost of retrofits

*  Incorporating ship-specific contingency measures into the
BWM plan to help avoid in-service downtime and financial
penaltics

+  System-specific training for shore-side support and ships’
crews proved critical for effectively operating and maintaining
any system

+  Monitoring data and operational trends to better under-
stand the system design limitations can help the crew to predict
the challenges of the vessels” operational routes, and

*  Working closely with the vendor’s after-sales support team
helped to achieve an uninterrupted operation of the system,
globally.

In general, the process of retrofitting BWM systems proved
more complex than installing sysiems on new ships, one that
required careful planning to fully integrate with existing wa-
ter ballast systems. For example, because retrofitling systems
can be more time-intensive than installation on a newbuild, the
requirements of the engineering contractor and class approval
needed to be carefully considered to keep plans on track.

To save ime, pre-packaged components and some equipment

for the system should be, if possible, pre-manufactured locally,
closer to the shipyard. The engineering of the retrofit process
needed to be carefully planned — and the installation rehearsed
— before dry-docking the vessel.

Industry Concerns: Operational Reliability

Aside from compromising regulatory goals of preventing the
transfer of invasive species in ships’ ballast tanks, a lack of
dependability of any BWM system could result in non-compli-
ance and financial penalties, port state detentions or commer-
cial losses for the owner,

Operational reliability was influenced by many factors, such
as sofiware problems, using equipment or componenis not
supplied by the original manufacturer (items such as filter cle-
ments, sensors, sampling pumps, valves, actuators, UV lamps,
¢tc.), or the improper installation of a system by the shipyard.
Common problems revealed by the report are:

*  Fluctuating and unstable readings from total residual oxi-
dant (TRO) sensors and monitors that are sensitive to environ-
mental conditions. These sensors are used [or active-substance-
based BWM systems to control the chemical dosing during
treatment (some makes) and to conirol neutralization chemical
injection during de-ballasting to reduce the TRO for compli-
ance with local regulations

*  Frequent outages and replacement of UV lamps and
clogged filters that require frequent or continuous backfush-
ing (particularly in high turbidity water conditions), causing
reduced throughput from the ballasi pumps

+  Inability 1o operaie EC-based systems in [resh or low sa-
linity water conditions, requiring alternative arrangements to
carry salt water or brine solutions 1o achieve the minimum sa-
linity requirements for the system’s feed water

+  Predicting low UV transmittance challenges (afTecting all
UV-based systems) caused by weather or other variables (i.e.,
shipping density or dredging operations, eic.).

Selecting the Right Technology

Another technical challenge for retrofitting is that no single
BWM treatment technology met the demands and operational
needs for all types of vessels. Indeed, there is ‘no silver bullet.”
The sclection of the most suitable system depended on several
factors, including:
*  Vessel configuration, ballast capacity and pump sizes
+  Trade routes and vessel-operating profiles
*  Differences between high and low ballast dependent ves-
scls (i.c., retention limes)
*  Ability of the system to support gravity ballasting or de-
ballasting operations
*  Ballast water treatment rated capacities (TRC), the maxi-
mum continuous capacily (expressed in cubic meters per hour)
for which the system is type-approved
*  Available space for installation and excess power capacity,
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and
+  Equipment installation and design issues when integrated
with the vessel’s machinery and piping systems

Vendor Support & After-Sales Service

Both workshop and survey feedback indicated that there was
inconsistent global after-sales support from vendors. The lim-
ited ability of some vendor’s to attend technical issues caused
prolonged system outages, and caused problems with charter
opportunitics. Waiting for service technicians to correct small
problems raised the prospect of interrupted cargo operations.
Too often, technicians attending the vessels had 1o order spare
parts to restore the system; sometimes, the attending technician
was unable 1o conduct all iroubleshooting requirements, or re-
solve software problems.

Software and Hardware Challenges

Feedback from the workshops identified cases where faults
in control-system software and hardware failures caused un-
explained alarms and interrupted the operation of the system,
affecting cargo operations.

Some vendor-service technicians were unable o verily the
authenticity of the control software or prove that the software
updates for the systems had been approved by the USCG or the
required Type Approval Administration.

There were problems downloading electronic logs (i.c.. data
retrieval). Often, operators were unaware of software problems
until the vendor attended the vessel, or until they were chal-
lenged by a port state control officer.

Crew Training and Competency

Crew training to support reliable operations, maintenance,
troubleshooting and repairs has proven problematic, accord-
ing to workshop attendants. Transferring any experience with a
specific BWM technology from one crew to another was chal-
lenging; training often proved not to be transferable between
sysilems.

Operation, Maintenance and Safety Manuals (OMSM)

There was found to be a real lack of consistency among
OMSMs, with some proving to be less useful than others; in-
structions regarding routine maintenance and troubleshooting
were nol always well defined. The manuals were found to be
either too complicated {operators struggled to understand the
vendor's instructions) or too generic (not ship-specific enough).
Operators were unable to use them quickly to detect malfunc-
tions, leading to prolonged outages.

The manual’s shortfalls limited troubleshooting capabilities,
potentially making operators more reliant on a limited number
ol vendor’s technicians to resolve in-service systems problems,
Other issues included that manual lists for spare parts and con-
sumables were impractical or insufficient for in-service opera-
tions, potentially resulting in:

+  Urgent requests for the delivery of spare parts, and

Source: ABS

Source: ABS
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+« Inconsistent systems operation if the spares and consum-
ables are not delivered to the vessel fast enough

* Insufficiently consolidated periodic maintenance sched-
ules, and

*  Manuals not being written in the working language of
crew, making it harder for the crew to comprehend the instruc-
tions

Owerall, and across all technologies, about one third of own-
erfoperators were happy with the reliability of the systems they
had insialled; the owners themselves bore some of the respon-
sibility for the underperformance.

The skill sets of the crews operating the systems were found
to be insufficient; it is noteworthy that some the highest levels
ol dissatisfaction came [rom owners whose personnel had re-
ceived training on the fly during commissioning, as onboard-
acceplance testing was conducted. Finally, only about 40% of
owners considered their systems to be “user friendly,” a mea-
sure that spoke volumes about the industry’s present overall
comfort with the technology.



How to Engineer a Reliable
Ballast Water Management System
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he ability of Baltast Warer Management Systems (BWMSs) wo operare reliably

over the liferime of the vessel 15 nor something thar happens by accident. In

face, n.'“ahili!}- cormes down 1o the choices thar cngineers muke when I.I.l.'xi]_:llirl!_:

amed Him'i’;l(ill!; a mew BWMS It no secret thar manimizing cquiprment failure and

maximizing bong-life means using high quality components in the build and simplitving
the system operation so thar there are fewer moving pares.

However, crearing a- wiell-constructed BWHS thar wall operare mrouble-free over the

long term means sdditional producrion coses — coss thar manufacourers st jusrify so

thar shipowners fully understand dhe value of reliability againse the very real risks and

ooty awvociated with breakdowns and nonee I.III:II]1EiHI:II.'\|.'.

Build for the Life of the Vessel

“When we consider equipment design, the first criteria we look 4t is qualioe. We work
with aur supplier nerwork and our customers so thar we have the relevant operational
dara o ensuee thar the copulpHmctL will haold W 10 our sirlect l;hlrjlsu'!il:v and endurance
spandands,” witys | cil Mellns, Feochlor |.".llj:;irlv:'l.:r'mﬁI M.ln.lgl:r. Melhus continues, “We
make sure that our suppliers understand the ship operators’ requirements and the namee
of the environment that the equipment must operate within, [n this way we can ensure
thar our syscems are “fic for purpose’ all the way down o the component level.”

Engincered Reliability

This astention o detail has 2 downside in increased costs, with the final system |1nri|.1:::
petentially a linde higher than the lowest market expecrations, Melhus counters this by
adding, "While cost 15 1 consideration, it is not the primary factor when we are choosing
companents. This means that somerimes our production costs might be a bic mare,
bur we know thar our customers will see the henchic of the cholces we make through
incrcased rrIiJl.ri!iI!:.' andd the dcpclu|.1|.ri|il:.' of the Ecochibor BWAMS 1o opRerale ot Years Lo
o This ‘rllgilm:!\c:! reliabiliey” ensuecs that caur customers inainin 1.:|:r|11|n!i:|||q|: with
the ballast discharpe standands.”

Unfortunately, not all BWMS manufaciurers have followed this principle. Some
systems have been buile with cost rather than qualicy in mind, and whilse these might
have been the lest expensive oprion in the marker many ship operators have found our
the teal costs when |!II.'_I|' turned them an. Mot only did these SYSLCmE not work, but in
sovmie cases the mamufaemeee didnt have the I.J!!Hl'il}' ey service the cquipment w bring
it back on line, In other cases, the manubacturer has left the industry completely! I
has been a costly lesson for shipowniers to replace these systems with more dependable
oprnns,

“The Fcochlor sysrem was buile w0 lasc the life of the vessel,” shared Tom Perlich,
Feochlor founder, Tn 2006, we retrofioed the Mobs Pobn, o U5, ﬂ:lg. Jones Act bulk
crrier witl a route from Haweaii o San Framctsco, With ballase aperations in CCalifornia,
this vessel encountered some of the strictest regulations in the world, For 13 vears this
ship ran ballast operations wsing the original installed system uniil her last voyage in
January of this year. As our longest contmuously operared BWMS we enjoved nor only
a highly collaborarive relationship with the crew bur also the abilior o gather valuable
data on the svstems components over the vears. That r_'x[rrjcm;l: las been fed riglﬁ back

it the S¥stems that we deliver to customers toeday,”

Electrical enginesr parforms FAT on the Ecechlor treatment system generators at the new ProFlow manufacturing factory in North Haven, Connecticut USA.

Reliability is a Growing Concern with Shipowner/Operators

In March, the American Burean of Shipping (ABS) released the 20019 Sese Precirces far
Chnerarsons of Billase Wirer Munagemens Syivems Repors, a culmination of feedback fram
shipowners and operators with instalied BWMS who participared in theee conferences
over @ span of two vears. The reporr is based on a survey, discussions and workshops
that were wsed o review the "il1lllt'\.1r‘l|'l'h [rrogress towaed |:m||.|1-1i:|||1:c and idennified best
practices that s;:l'rpl:rnlrxi suceeshul BWAMS installation and apcratian,”

I'hrough these channels, BWMS operatonal reliability was recognized as growing
problem, Their concern was based on a history of system failures and the hardened
stance of regulators in the enforcement of BWM compliance.

Some of the reliabilicy issies addressed in the repor were “the use of unreliable ar non-
OEM sjuipament or componcnts (filvers, sensors, s.ampl!iug s, vitlves, actiators,
rln:u:'lrl::-rj'lil.' coll assemlics, 1|l:ui|:||_=r| subssysrems, UV reactors, cre.),”

Other common problems included: “Huctuating and unstable TRO sensor and
monitor readings that are sensitive o environmental conditions...; frequent outapes
and replacement of UV lamps and cdogging of filvers thar require frequentor continuous
back-flushing operations. ..; [the] inabiliny to operare EC-hased BWMS in freshwater or
o salimity water conditiong, recpuiring alvermarive artangerncets i carry zalr water or
brine snlurions. .3 and, prv.'.l:ti::ljng low LIV transmintance l.!u“r.ng\n {il”‘l.'.\‘.llij'l'_‘:. all UN
based BWMS) caused by weather (seasonal} or other variables... .”

Owerall, a5 summanied from 487 inswllations using seven BWMS  treatment
rechnologies on a variery of vessel types — 65%: were either inoperable or had problemaric
ballasr operatons and only 25% hallasted regulady with a testing promcol for efficacy
in |'rij.'r.

Planning for Reliabiliry

Reliability can be determined by looking at the time between equipment breakdowns
and system operaton. At a minimum, BWMS manufacourens should be able o reference
how many of their syseems ane operadonal ar any given time. Ecochlor goes the extra
mmeale wirh this 1i|.ir|l:|l|g. using real-time Jara :|r|..1E:..":ix tor cnsure el r|.'|j11'bﬂi::|.- and system
HpLE an mitintainmed ar the i:i_gjl.ml l:»m.:.ih!l: levels

Ecochlor Service Manager, Max Hasson said, "The ongoing monitoring of svery
Ecochlor system that is installed on a vessel, wherever it is in the wodd, is an important
factor in helping us keep their spstem fully operadonal. The crew sends us eperational
data after every ballast operation and thar informarion i incorporated inm a weekdy
internal feci updare charting the vescl position, nest perrt of call, last ballas aperition,
chemical rank levels, 11;x'r:|1i1|u| Coniorg, n:l:iI:N.'hlI.'\ll frarts, and a |lrn-|:r|l.|1|".t
maintenance schedule, We don't sic back and wait for the next service call; we plan our
way to increased reliabilicy for the ships crew,”

Conclusion

Fhere are many facrors thit come under consideration when cngincering a BN
for longevity, durability and reliability, With financial penalties, shipowner's reputation,
port state detenuons/barred entry or charter losses as consequences of BWM non-
compliance. securing a reliable system s paramount o good business - pracrices.
Reliability costs money, bur the unreliabiliog of 2 BWMS will cost you even more,



