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. OVIVO FIELD SERVICE REPORT Eiom

* . * .
*FIELD SERVICE ENGINEER: MAREK ROKOSH DATE(S) ONSITE: NOV 24, 2015 CHARGE #: FOW0150019

*Plant: South End Water Pollution Control Centr&{#PCC) — City of Winnipeg
*Customer Name: Ron Hahlweg (Plant Supervisor)
*Phone Number: 204-986-6159

*Email Addressrhahlweg@winnipeg.ca

*Office Phone: 204-986-6159

*Cell Phone: 204-470-7953

*Address: 100 Ed Spencer Dr.

*City/State/Zip: Winnipeg, MB, R2N 4G3

* . _ *Equipment: Primary Clarifier #3
Contractor Name/Address: SERIAL #: 11798 *Type: Dorcan Traveling Bridge

1 *Size:

Other Contact Names: Wally Gretschman (Lead Mechani
Email Address: wgretschman@winnipeg.ca
Phone:

Sales Agent Name: Dan Landry (Mequipco)
Phone#: 204-982-1040

NOTES

Ron Hahlweg had previously reached out to me tairegabout performing an inspection on Primary i@itar#3. Prior to calling me, Ron’s staff had begeporting
ongoing issues with the operation of the clarifiedge mechanism.

Primary Clarifier #3 is a Dorr-Oliver Canada trdivej bridge clarifier (S/N 11798-1), originally itedled as part of the 1992 plant expansion. Acemydo our
drawings, the inside tank measurements are 17@'bgr63’ wide.

Ron informed me that some components had beercegpla 2004. These components included the flamdezbl(s) on the North truck, the flat wheel(s) ba South
truck, at least one of the cog wheels (and possiblir), and the rail on both sides of the tank (A8CE — 3.5"(w)x3.5"(h)x1.875"(crown) was specifjedido not
believe the cog track was replaced at that time.

Ron'’s staff informed me of a number of issues thag been recently experiencing. First, the tra/gh@ bridge along the rails is no longer smoothe-action is now
jerky and rocky as the bridge travels. | was at§ormed that the main drive was tripping regulafithe main drive contactor had been found to bglesiphasing.

Together with Wally, | performed a detailed inspattof the major components of the traveling brid@geifier: the North rail and cog track, the Notthck (with
flanged wheels and cog wheel), the South rail aggtack, the South truck (with flat wheels and edgeel), and the bridge with its drive systems. fihdings in this
report will be broken down into those componentse fank was not drained prior to my arrival, noswe bridge dry-docked, so the tank floor, scréeses, and
cross-collector components were not inspected.

North Rail and Cog Track

Rail:
. The head of the rail is worn completely flat aldhg entire length of the rail.
. Along the entire length of the rail, there are sigimat the rail may be flaking, but it is uncleiahe flakes are from rail itself, or if they haallén from the
festoon rail above.
. At most rail splice plates, the splice plates thelwes are worn on the upper edge of the splice pdatd the heads of the splice bolts are also worn.
. Some rail clips were found to be missing entirely.
. In numerous locations, the rail clip mounting haagevwas found to be worn and/or damaged.

These findings indicate that the North truck of tinielge has ‘dropped’ to a lower elevation, andas riding much closer to the floor than what thigioal design
called for.
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8 At most rail splices, top edge of splice plate itself, and splice plate hardware are worn Kig Y
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Cog Track:

A small number of the cog track teeth show mingnsiof damage, such as pitting or chipping.

On nearly all of the cog track teeth, the facesfanks of the teeth show varying degrees of wearither side of each tooth.

On a few of the teeth, the tooth thickness was oreds and compared to unworn teeth near the enthe oil. Differences in thickness of over 30
thousandths of an inch were found between somie geet the reference teeth. As a result of thisingrgiegree of wear on the cog track teeth, thetfe
length of the pitch of the cog track’s tooth patthas changed significantly, which likely is theisa for the jerky, rocky action of the bridge asatels.

In addition to the wear found on the faces andkftanf the teeth, significant wear was found onlitbtom land of the cog track as well (on the inverftthe
teeth). With the bridge travelling at its desigewvaltion, there should be a small gap between thealters and these inverts, and the rollers shootd
make contact with these inverts. Wear on this inagain indicates that the North truck of the beidgs dropped and is riding lower to the floor.
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Examples of wear on faces and flanks of cog track teeth. Wear pattern is not
consistent from tooth to tooth, but the majority of teeth are worn to varying degrees
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Examples of wear on bottom land of cog track (inverts of cog track teeth). Wear pattern is not
consistent from invert to invert, but the majority of inverts are worn to varying degrees
— e | el 215
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North Truck of Bridge (Flanged Wheelsand Cog Wheel)

Flanged Wheels:
. Both of the flanged wheels appear to be signifigambrn on the running surface, to the point wheigroove is beginning to form.

. On both wheels, the outer surface of the inboanadgié is badly beveled and worn at the rim, andagpte be making contact with the upper edge of the
splice plates, the heads of the splice bolts, heddil clip mounting hardware, in certain locaton
On both wheels, the inner surface of both the inthaad outboard flange is significantly worn. Aettim, it is flat and sharp, with no bevel whatsere\At
the inner rim of the flange, there is no fillettlbEtween the inner surface of the flange anduhaing surface.
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Wear on running surface with groove beginning to form, as
well as outer surface of inboard flange badly worn and
beveled. This is typical to both flanged wheels

Inner surface of both flanges badly worn, to the
point where it is flat and sharp at the outer rim.
This is typical to both flanged wheels

Cog wheel:
. The cog wheel has begun to corrode.
. The rollers on the cog wheel are showing some wear.
. Most still spin freely, but some appeared to berfobup. We were unable to access them all to test for binding.

Cog wheel beginning to corrode, and showing signs of wear
on the roller pin heads. Rollers showing signs of wear

T

South Rail and Cog Track

Rail:
. Similar to the North rail, the head of the raihisrn flat along nearly its entire length.
. In a number of sections, the head of the rail lzsagked and the overlay has begun to delaminate.
. The rail splice plates and heads of the splicestatt not worn, nor is any of the rail clip mougthardware. This is as-expected, as the wheel@Bdth
truck is not flanged.
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Overlay from flattened rail head has begun to delaminate in certain sections

Cog Track:
. The South cog track is in similar condition to terth cog track, but the extent of wear does npeapto be quite as bad.
. The majority of the cog track teeth have begurhtmsminor wear on the tooth faces and flanks.
. In some locations, wear was noticed on the bottord bf the cog track (on inverts of the teeth).

Once again, the flattened nature of the head ofattheand the wear showing on the inverts of #ath on the cog track, indicate that the Souttkthas also
‘dropped’, and is now riding closer to the flodrptigh maybe not to the same extent as the Northk.tru

, "9
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@ Examples of wear on faces and flanks of cog track teeth, and

5 wear beginning to show on the inverts of the teeth

i )
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South Truck of Bridge (Flat Wheel and Cog Whed!)

Flat Wheels:

Both of the flat running wheels on the South traok worn badly on the flat running surface. On esloiel, a significant groove has formed.

The wear does not appear to be travelling sidéd®-aong the running surface of the wheel, indiicathat the bridge is travelling relatively straigno
alignment issues).

Significant wear on flat running surface, forming a
notable groove. This is common to both flat wheels

PAWY TN

Cog Wheel:

Bridge

Structure:

The rollers on the cog wheel are showing some wear.
Most still spin freely, but we were unable to accttem all to test them for binding.

It is evident that the south-west corner of theldpeihas had some prior repair. Structural memtesare been patch-welded in this area, and stitchededd
the joint. This south-west corner appears to bg latlation with patch welds.

In the same south-west corner of the bridge, theeplate (where the bridge structure bolts tdSiigth truck) appears to be showing some deflection.
In some other locations, it appears as if somedkjdints have been re-welded, and that the briate welds in other corners of the bridge have been
reinforced.

In general, the aluminum appears to be in gooditiond- there are no major signs of pitting, coioos etc

| did not identify any obvious cracks or damagéhia structure. That said, not all welds or joinesevinspected closely, as the bridge had not beaned.
Also, no NDT testing was performed on the bridgescéural member or welds.
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Winch Drive:

Wally informed me that plant staff perform a thoghtPM regime on the winch drive system. This inekidhanging the cables annually, and carefullyeictipg the
drum sheaves when the cables are changed. We checkef the drum sheaves, which appeared to gedd condition. Wally informed me that they areimlgood
condition. The winch drive is a direct-drive systemith no chain and sprocket.

Bridge Main Drive:

Once again, Wally informed me that they perforrh@dugh PM regime on the bridge drive system. The@rcappears to be in good condition, with an apfiate
amount of slack. The sprockets are showing a hitlef wear, but the wear does not appear to ¢peifsiant. The oil bath for the chain was a littbev, so we topped it
up. | was informed that the drive motor is origitathe mechanism. The motor didn’t sound gredttheinoise was not overly concerning. | was infedrthat the
plant has a spare motor for this drive in theiresiol was also informed that the brake has bemiced, though I'm not sure what the timeframe wanally, | was
also informed that the plant performs oil analysisall of their gearbox oil.

Drive Shatft:

Wally informed me that they grease the pillow blddarings monthly as part of their PM regime. Ftbmbridge above, on two or three of the drive Ehaft
couplings, it appears as if the coupling coverrhased on the coupling body, but that may not indeethe case — the coupling halves may be machiiffedently. It
does not appear as if the couplings are walkinthershatft, as the telltale sign of a shiny expasethce on the shaft where the coupling has wélkeed does not
appear to be present when viewed from the bridgeeab
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Example of drive line shaft coupling where the coupling
cover appears to have moved on the coupling body. This
appears to be typical to two or three of the couplings along
the length of the line shaft.

Festoon System:

I was informed that the festoon cables are origingihe mechanism. The first one or two westernrfestbons trolleys (lead trolleys) do not run srhgoalong the
festoon rail and appear to be binding up. Wallpinfed me that the festoon rail and safety railsateeduled to be cleaned and re-coated in the comamghs. Also, |
was informed that a number of repairs have hagtmade on various sections of the festoon cables.

Control Panel:

| was informed that the control panel on the bridgeriginal to the mechanism. From what | was tthe plant staff is constantly troubleshootingdbatrol panel. A
number of the relays are regularly chattering. Sofitee connections have become blackened anéeliotthe point where they are starting to fall otitheir
terminals, according to the plant staff. | was ueab confirm if the original control panel had begesigned for explosion-proof requirements.

Components not inspected
As the tank was not empty, and the bridge was nystidcked, the scrapers were not inspected. Wltyrined me that as part of their annual PM, thgydiick the
bridge and check the scrapers and their wear sfibey.also visually inspect all visible joints dretmechanism, and replace all cables and inspachwirums. They

drain the tank, replace turnbuckles if necessargl,iaspect the wear rails on tank floor.

I was informed that the cross-collector systemoisused regularly and only runs occasionally, duisgues with the plant’s scum pump system. Simegank was at
operating level, the cross-collector system wadnsgected.

Summary of Findings

It is very evident that the bridge has dropped, tduee combination of the flattening of the rail ieand significant wear on the flat and flangedeiéen the trucks.
The cog wheel rollers are now making contact withihverts of the cog track teeth, where there lshioe a small gap. This, combined with the weathenfaces and
flanks of the cog track teeth, has changed thé pif¢he cog track, and is almost certainly theseaof the jerky, rocky action of the bridge asatels.

It appears that the rails and wheels have worngmthat the hardened surface of the rail and wh{gel$ flat and flanged) may have worn through cletegy. If this
is the case, rapid wear of the softer material shbe expected, which will accelerate the dropmifithe bridge and likely worsen the action of thiglge as it travels.

The North end of the mechanism is showing slighitiyre significant wear than the South end.

Structurally speaking, the bridge itself appearsean relatively good condition. Structural mensbappear to have been patch-welded in only on¢itmgand the
aluminum shows no signs of pitting or corrosionaiTaid, a thorough inspection of all joints anddsevas not performed. In order to confirm the ctineal integrity
of the bridge structure, NDT testing should be grened.

The winch drum and bridge drives appear to be odgmndition. The plant’s regular PM regime shdwédcontinued.

On two or three of the drive line shaft couplintg coupling cover appears as if it may have marethe coupling body, although this may not bectme if the
coupling halves are machined differently.

The festoon system and control panel appear thdeisg their age and should be strongly considé&edeplacement, according to reports of repairderta the
festoon cables, and issues encountered duringatqatnel troubleshooting.
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ACTIONS ITEMS

Highest Priority:

. To bring the bridge back up to its correct elevatiooth the North and South rails should be replateaddition, the running wheels (both flangedcels
on the North truck and both flat wheels on the Banutck) should be replaced. Ovivo recommends oepieent of these wheels as complete assemblies
wheels, axles and bearings.

. After removing the existing rails, the rail soleels should be checked for elevation, relative &mheother. If major discrepancies are found, tlistiexy
grout should be removed, and soleplates shoulddgeauted prior to installing the new rail.

. Both North and South cog wheels should be repladede again, Ovivo recommends replacement of thesemplete assemblies — wheels, axles and
bearings. At an absolute minimum, the cog wheed pimd rollers should be replaced.

. While the cog track appears that it may be salvalgg@n particular the South cog track), to enstoeection of the jerky action of the bridge asatels,
both the North and South cog tracks should be cepla

. NDT testing should be performed on the bridge $tinecby a third party, to confirm its structurategrity.

High Priority:

. Given the overall condition of the bridge contrahgl, the reported condition of many of the coripegboints within the control panel, and the insiag
frequency of controls-related issues and troubleshg required, the customer should consider répdpthie control panel entirely. The option to upigra
the panel to explosion-proof rating would existhaligh | am unclear if the primary clarifier arezlassified and designated as requiring explogioof
enclosures.

. The festoon trolleys should be replaced. Alterreyivat a minimum, the leading (4) trolleys coulgreplaced, the existing trolleys could be rebnilt
house, and a rebuild-and-replace cycle could béeimented for the remaining trolleys.

. The customer should consider replacing the festatfes, given the extent of the repairs that h@eslmade to the existing original cables.

OVIVO RECOMMENDATIONS

Given that the hardened surface of the rails anding wheels may have worn through completely stifeer material is expected to wear rapidly. Thisederated
wear is expected to compound the issues with tidgd®mhile running — the bridge will drop more, ahe jerky, rocky action of the bridge is expedieavorsen.

For temporary correction of the cog tooth to ceglrinterference, shim plates could be installedéen the trucks and the running wheel axle bearifigis would
have the effect of raising the bridge, and witthé& cog wheels, relative to the running wheel. iRgithe cog wheels relative to the running wheelsild raise the cog
rollers off the inverts of the cog track, and woinfgbrove the interference issues. This should teariy improve, or at least slow down the worsenafigthe jerky
action of the bridge as it travels.

The customer should, at a minimum, address thedsigRriority Action ltems identified in the abowecton, to correct the jerky action of the bridgeile/running. In
addition, the customer should strongly consideresking the High Priority Action Items as well élaminate the ancillary components (festoon, cdstrfvom the list
of likely causes of shutdowns and interruptionsmpération.

Regarding the line shaft couplings in question,dbeplings in question should be taken apart fanapection of the internals. If the customer’'s O&hAnual has a
coupling data sheet, this should be referred torder to identify any discrepancies between coggli
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Contact your Ovivo Project Manager at any time for questions or concerns. *Required Fields




