Screw Press Lessons

Presented by:
IL.eo R Gaudette
Chiet Operator Town Ot Merrimack NH



Background

sPopulation of 28,000
sHome of Anheuser-Busch brewery
25.0 MGD secondary WWTTF circa 1969
21.8 MGD current flows
sAgitated bin composting facility circa 1993



Reasons for upgrade

sBelt press and other equipment had reached
end of useful life

sPress was inefficient and 30 years old
sSome equipment was 40 years old
sRequired high level of maintenance

sStaff reductions ability to run un attended
24/7
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Technology Selection

=3 proven technologies
=Screw press
sRotary drum press
=Centrifuge
n] week trial for each
mLife-cycle cost estimate
=Capital, labor, spare parts, energy, polymer,
disposal, trucking
=Also noise, odor containment, filtrate capture, #
of installations



Net Present Value

nLife cycle cost in NPV

sScrew Press - $14.4 to $15.1 M

sRotary Drum Press - $15.61 M
=Centrituge - $15.64 M

sScrew press ranked highest with
non-monetary factors

sScrew presses selected as best and
most cost-etfective dewatering option



Importance Of fiber
Content




ISSUES

Did not meet performance initially (25% Cake 95%
Capture)

Flooding of polymer containment area

Flooding concerns press containment and floc tank
Sludge pushing out of hatches (Cake Cutter)

High amperage on drive unit

Premature conveyor liner wear (Not FKC)

Loss of throughput (Importance of Inspections)
Build up on screw

Scaling (Water hardness)



Changed from single stage to two stage and increase compression 3.0 to 3.75

Increased open area of some of the screens
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0.0 ft

§TQRAGE TANK 1

POLYMER
DILUTION

378 psi 253 %
79 gpm

POLYMER

NPP-1 STOP NPP-2

PRSSTEE
70 % 00 %
0.7 AMPS 0.0 AmPs
PAUSE SLUDGE ON HDBX LVL >19.0
RESTART SLUDGE ON HDBX LVL < 16.0

COMB. SLUDGE FLOW S.P. 30.0 GPM

HEADBOX LEVEL S.P. 14.0 IN

CURRENT TRIM VALUE

(CSP FLOW MODE) CEM

0.0

DRAGE TANK 2

CSP-1

HOPPER
LEVEL

IN 20 N
IN FM-1 |

RESET
ALARMS (CSP FLOW MODE)

MAX TRIM 0.0 GPM

MIN TRIM -2.0 GPM

MAX INCREMENT 0.500 GPM
DEADBAND 1.000 IN.

MAX DELAY 90 SEC

CURRENTTRIM VALUE 0.0 GPM

OCF

AIR FLOW
2004 CFM

CONVEYOR 2

MIX VALVE

ROTARY PRESS
RUN|
250 %
" 9.5 IAMPS!

I

=

39.8 %
10 AmPS

CONVEYOR SPEEDS S.P.

(RSP SPEED MODE)

200 %
4.0 %

MAX SPEED
MIN SPEED

(HI AMPS MODE)
MAXSPEED 25.0 %
MINSPEED 10.0 %

MAX AMPS 8.3 AMP
RESETMAX AMPS 7.5 AMP

350 %

CONVEYOR 3

SPRAY WASH

CONVEYORS

COMBINED SLUDGE
PUMPS

ALARM

FLOW TOTALS
&ETM'S
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Conveyor Control

RSP CONVEYORS

CONVEYOR1  CONVEYOR2 CONVEYOR3  CONVEYOR4  CONVEYORS5 ACTUATED RCTIATES

SLIDE GATE 1 SLIDE GATE 2
AUTO AUTO

CLOSE 11:49:16 AM
HAND ‘ HAND | prm 10/7/2014

STOP
CLOSED

NOTREM

AUTO ‘ AUTO ’ AUTO ’ AUTO AUTO |

OFF ‘ OFF |

ROLLOFF 2 ’

CONV.4 OR5
STOP DLY STOP DLY STOP DLY AUTO STOP DLY

20 SEC 60 SEC 100 SEC 200 SEC

CONV. 4 CONV. 5

STOP DELAY STOP DELAY
AFTER CONTAINER AFTER CONTAINER
SWITCH SWITCH

200 SEC 200 SEC




NPP CALCULATION

CALCULATED VALUES
GPH/ 1% SPEED CHANGE 0.7 GPH%
ACTIVEPOLYMER/GAL 0.38 LBS/GAL
POLYMER / SLUDGE RATIO 0.003 LBS
COMB. SLUDGE FLOWRATE 1805 GAL/HR
DRY SOLIDS FLOWRATE 553 LBS/HR
ACTIVEPOLY FLOWRATE 1.8 LBS/HR
NEAT POLY FLOWRATE 4.75 GPH
NEAT POLY FLOWRATE 0.079 GPM

SETPOINTS

MAX PUMP FLOW GPH
MIN PUMP FLOW i GPH
POLYMER % ACTIVE : %
POLYMER UNIT WT. LBS/GAL
SLUDGE FEED SOLIDS . %
POLYMER SLUDGE RATIO LBS/TON
PUMP % SPEED 7. %

DESIRED DIL. POLY CONC. 1.000 %

SLUDGE/POLY RATIO 045 %

PACE NEATPOLYMER BY:

SLDG/POLY RATIO

NEAT POLYMER CONTROL

POLYMER
DILUTION

POLY.DIL.WTR.
BOOSTER

AUTO

OFF

HAND

READY

SPEED
55.8 %

1.1 AMPS

MAN S P.
300 %

380 Psi

379 psi
7.9 gpm

POLY.DIL.WTR.
VALVE

AUTO

CLOSE

OPEN
MAN
OPEN S.P
100.0 %

AUTO
FLOW S.P
79 GPM

WATER SOURCE

CITY WTR

PER:

0.7 AMPS

NEATPOLYMER
PUMP 1

AUTO |

NEATPOLYMER

lymer Control

&

00 %
00 AMPS

NEATPOLYMER
PUMP SELECT

PUMP 1 ’ PUMP 2 ’

PUMP 2

AUTO

READY

SPEED
71 %

MAN S P.
250 %
PACE SELECT

AUTO

READY

SPEED
00 %

MAN S .P.
100.0 %

PACE SELECT

AUTO |




COMBINED SLUDGE PUMPS

N \ 3 COMB. SLUDGE COMB. SLUDGE
ﬁBRAGE e PUMP 1 PUMP 2

= AUTO

TANK SELECT

=l
=3
]
A

AUTO
OFF
HAND
READY
TANK 1 | TANK 2 ‘
FLOW SPEED
SLUDGE 37.6 200 %

13.1 AMPS

CSP STORAGE TANK LOW PUMP INTERLOCK S.P. 0.1 FT

MANS P.
PUMP SELECT 00 %

PUMP 1 ‘ PUMP 2 ’




Flow Totals

RSP FLOW TOTALS

N POLYMER
COMBINED SLUDGE| _ AT POLYIIER

FLOWRATE 30.2 79 GPM FLOWRATE  0.0843
TODAY 6.890 2 GAL X 1000 TODAY 277
YESTERDAY 36.350 8 GALX 1000 YESTERDAY 933
THIS MONTH 213.78 58 GALX 1000 THIS MONTH 13653.2
THIS YEAR 7538 GALX 1000  THISYEAR 37750
NON RESET 170090 GALX 1M NON RESET 136

ELAPSED TIME METERS

ROT. SCREW PRESS 22788.5 FLUSH WTR. BOOSTER 13612.0
SLUDGE FLOC MIXER 22256.8 CONVEYOR 1 22886.2
NEAT POLYMER PUMP 1 12046.1 CONVEYOR 2 22900.5
NEAT POLYMER PUMP 2 10047.6 CONVEYOR 3 22910.6
POLY WTR. BOOSTER 220 CONVEYOR 4 11408.4
COMB. SLUDGE PUMP 1 115141 CONVEYOR 5 11641.4
COMB. SLUDGE PUMP 2 10666.6




ROT. SCREW PRESS ALARM CONTROL

CONTROL DELAY (SEC) SETPOINT
ROTARY SCREW PRESS HI LOAD ALARM ENABLED AMPS

ROTARY SCREW PRESS HIHI LOAD ALARM ENABLED H AMPS

ROTARY SCREW PRESS HEADBOX HI LEVEL ALARM ENABLED ! INCHES

ROTARY SCREW PRESS HEADBOX LO LEVEL ALARM ENABLED . INCHES

NO SLUDGE FLOW SHUTDOWN INTERLOCK  ENABLED

POLYMER DIL. WATER HI PRESS ALARM ENABLED

POLYMER AREA CONTAINMENT AHLOOD ENABLED J

SCREW PRESS CONTAINMENT FLOOD ENABLED

FLOC TANK HIHI LEVEL SW. ENABLED

ROTARY SCREW PRESS LOW AMPS ALARM ENABLED l




Weekly Monthly Maintenance

Clean head box screens

Clean head box and top sprayers

Hose, pressure wash or clean outside of screens
(Depends)

Drain clean the floc tank

Clean polymer static mixers and flush lines

Clean covers



Yearly Inspections

Check for other unusual conditions



Check F]ight Wear and Tolerances and Screen Wear



REEN DEFORMATICN/DAMAGE LOW

PRESSURE DRUMS EXTERIOR SURFACE

SCREEN DEFORMATION/DAMAGE

HIGH PRESSURE DRUMS

EXTERIOR SURFACE

INSPECT FOR C( 3 HIGH AND LOW
PRESSURE DRUM SECTIO JOLTS

CHECK CLEARAMNGCES BETWEEN SCREW
FLIGHT AND INSIDE OF SCREEN

INSPECT INTERIOR SURFACE OF HIGH
PRESSURE SCREENS FOR WEAR AND
THINNING

INSPECT INTERIOR SURFACE OF LOW
PRESSURE SCREENS FOR WEAR AND
THINNING

ECT SCREW FLIGHT AT HIGH PRESSURE
ON FOR EXCESSIVE WEAR

INSPECT SCREW FLIGHT AT LOW PRESSURE
SECTION FOR EXCESSIVE WEAR

VERIFY SPRING CONE IS FREE TO M
DISASSEMELE SPRING ARBORS AN

INSPECT SPEED REDUCER, AND ALL OIL SEALS

FOR QIL LEAKAGE
VERIFY PROPER LUERICATION OF:
a) SPEED REDUCER
INLET STAND BEARING
SPRING COME ARBORS

ranca in the inlet and of pr vas
adjusted. inlet clearances adjusted 1o
.2 mm

Screens are in good shape.

Scroens are in good shape

HP flight in good shape. Teflon coating
on screw shall and flights is wom off in
large area




Performance
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Final Thoughts

"Met or exceeded all goals and expectations

*Over 60% reduction in composting amendment -
$50,000 savings

*Allowed for more merchant sludge increase
revenues keep sewer rates low

*Aid in phosphorus removal (Spread out loadings)

*One operator freed up for other tasks

"Improved plant performance

*No odor control chemicals required - $10,000
SavINgs






