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[bookmark: _Toc220619842]1. Introduction and Background to the Project
This project is based on a realistic manufacturing problem on a potato wafers/chips line at Balaji Wafers: too much product and packaging waste during slicing, frying and packing. In a high-volume snack factory, even small losses per batch become a large monthly cost and also create day-to-day instability (extra rework, line stoppages and inconsistent quality). Balaji Wafers is an established snack manufacturer in India, with its official information confirming the company context and location (Balaji Wafers, n.d.).
The reason for doing this project is to reduce avoidable waste while protecting quality and food safety. The project targets a minimum 15% reduction in total waste on one selected line. This matters for three main reasons:
· Cost: less raw material, oil and packaging film is wasted, and fewer rejects are produced.
· Performance: the line runs more steadily with fewer stoppages and less rework.
· Sustainability: reducing food loss supports responsible production expectations, linked to SDG 12.3 and global food loss measurement guidance (FAO, 2017; UNEP, 2025; Champions 12.3, 2017).
The project therefore follows a structured improvement route: measure the baseline, analyse the biggest waste causes, test and implement solutions, verify results are stable over time, and then hand over the new standard to operations. This report uses that project to demonstrate the following things: network planning, Gantt scheduling, critical path, communication planning, PERT and risk management, activity costing, crash costing, and handover planning.
[bookmark: _Toc220619843]1.1 Aim and Objectives
Aim:
Reduce total waste by at least 15% on one production line while protecting product quality and food safety.
Objectives:
· Correctly measure baseline waste and agree targets and KPIs.
· Identify the largest source of waste using structured analysis tools.
· Implement improvements (settings, small upgrades, and standard work).
· Make sure that results remain stable over a monitoring period.
· Hand over ownership with updated SOPs, training, preventive maintenance and QA/HSE controls.
[bookmark: _Toc220619844]2. Network Diagram, Gantt Chart and Critical Path
This chapter includes the activity plan, predecessor logic, a simple network view, and the critical path.
[bookmark: _Toc220619845]2.1 Table 1: Activity Plan
	Activity
	Predecessors
	Description
	Days

	A1
	-
	Project charter (scope, goals, team)
	2

	A2
	A1
	Stakeholders + kick-off meeting
	2

	A3
	A2
	Baseline data collection (waste, yield, rejects)
	5

	A4
	A3
	Process map + VSM workshop
	4

	A5
	A4
	Set KPIs / CTQs and target waste reduction
	2

	A6
	A5
	Measurement check + install waste tracking points
	4

	A7
	A6
	Root cause workshop (Fishbone)
	2

	A8
	A7
	Pareto analysis (top waste causes)
	2

	A9
	A8
	Process trials (slicer + fryer + oil settings)
	8

	A10
	A8
	Packaging waste & reject study
	3

	A11
	A8
	Supplier potato quality review
	4

	A12
	A9, A10, A11
	Select solutions + implementation plan
	2

	A13
	A12
	Business case & approval (CAPEX)
	3

	A14
	A13
	Order equipment & spares (sensor/blades/filtration parts)
	12

	A15
	A12
	Draft SOPs + visual controls (during procurement)
	5

	A16
	A14
	Implement slicer improvement (blades/settings)
	3

	A17
	A14
	Implement fryer/oil improvement (control/filtration changes)
	4

	A18
	A14, A10
	Implement packaging adjustments (seal/film settings)
	2

	A19
	A14
	Install & calibrate thickness sensor
	2

	A20
	A16, A17, A18
	Readiness review (process changes ready)
	1

	A21
	A20, A19
	Pilot run #1 + data collection
	5

	A22
	A21
	Analyse pilot #1 results
	2

	A23
	A22
	Pilot run #2 (confirm results)
	4

	A24
	A23, A15
	Finalize SOPs + visual controls
	3

	A25
	A24
	Train operators + maintenance
	3

	A26
	A24
	Update PM + QA inspection plan
	2

	A27
	A24
	HSE review and sign-off
	2

	A28
	A25, A26, A27
	Verification monitoring (4 weeks)
	20

	A29
	A28
	Closure report (results, lessons learned, costs)
	2

	A30
	A29
	Handover meeting + benefits tracking plan
	1
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AI-generated content may be incorrect.]Table 1: Activity List with Predecessors and Planned Durations

[bookmark: _Toc220619846]2.2 Network Diagram

Figure 1: Network Diagram
[bookmark: _Toc220619847]2.3 Critical Path and Baseline Duration
Using the planned durations and predecessor logic, the baseline project duration is 93 calendar days (starting 1 February 2026 in the schedule). The critical path is the sequence of dependent activities that controls the project finish date.
Critical Path:
A1 → A2 → A3 → A4 → A5 → A6 → A7 → A8 → A9 → A12 → A13 → A14 → A17 → A20 → A21 → A22 → A23 → A24 → A25 → A28 → A29 → A30
This result is reasonable for a manufacturing improvement project: the longest drivers are procurement (A14), implementing key changes (A17), and the verification period (A28).
[bookmark: _Toc220619848]2.4 Gantt Chart
The chart is included in Appendix A, and Appendix B shows the clear schedule table starting from 1st of February 2026. It supports monitoring by showing planned start and finish dates.


[bookmark: _Toc220619849]3. Role of Communication in Managing the Project
Communication is the core part of project management as it keeps everyone aligned about what is being done, why it matters, who is responsible, and when tasks must happen. In improvement projects like this one, good communication reduces confusion, avoids delays, and helps the change become part of normal work. It also supports planning and scheduling because people understand task dependencies and do not start work too early or too late.
[bookmark: _Toc220619850]3.1 Role of Communication in Project Performance
	Area
	Current Situation (problem)
	Communication Approach
	How it Improves Performance

	Shared understanding of waste and targets
	Different people/teams may define and record waste differently; baseline becomes disputed
	Agree one definition of waste + one measurement method; explain targets and KPIs to all shifts
	Baseline becomes trusted; improvement is measurable; decisions are based on facts

	Shift-to-shift consistency
	Different shifts use different machine settings or working methods
	Daily shift brief + settings log + visual SOPs at the line
	Less variation = fewer rejects and rework; more stable output

	Faster issue escalation
	Problems are noticed but reported late; defects continue longer
	Escalation rules (if reject rate exceeds X, call Y); short stand-ups during pilots
	Faster response reduces scrap volume and downtime

	Clear ownership and accountability
	Actions remain open because roles are unclear (production vs QA vs maintenance)
	Clear communication plan showing who is responsible for what; action tracker in meetings
	Fewer delays; actions get closed; smoother coordination

	Safe and controlled change
	Changes can introduce quality/food safety risk if controls are unclear
	QA/HSE gate reviews; clear sampling + hold/release rules during pilots
	Lower risk of defects or safety incidents; better compliance

	Learning transfer (trial results)
	Trial outcomes not shared clearly; mistakes repeat; good settings not locked in
	Simple trial summary shared with all shifts; update SOPs quickly after confirmation
	Prevents repeating errors; faster standardization of best practice

	Sustaining improvements after closure
	Teams drift back to old habits after project ends
	Training records + refresher briefs + weekly KPI review routine
	Results remain stable; waste reduction is sustained long-term

	Stakeholder alignment
	Sponsor/leadership may not see progress early; approvals delayed
	Weekly dashboard + review meeting for sponsor decisions
	Faster approvals; fewer project stoppages; stronger support


Table 2: Communication Plan
[bookmark: _Toc220619851]3.2 Practical Communication Tools Used in This Project
To make communication effective at the working place (i.e. shop floor), the project uses simple tools:
· Weekly sponsor dashboard: waste trend, schedule status, decisions required.
· Short stand-ups during pilots: aligns shifts and functions on daily actions.
· Visual KPI board near the line: waste %, top causes, and current actions.
· Settings change log: ensures the same settings are applied across shifts.
· Visual SOPs: simple visual standards at the machine.
· Escalation matrix: clear thresholds and contacts for quality/safety issues.
· Action tracker: every meeting ends with “what, who, by when”.

[bookmark: _Toc220619852]4. PERT Analysis and Risk Management Techniques
This chapter applies PERT (Program Evaluation and Review Technique) to demonstrate that how uncertainty can be handled in scheduling, and then presents risk assessment and mitigation. The key point is that uncertainty is not ignored; it is made visible so the project team can focus attention on the activities most likely to cause delays or failures.
[bookmark: _Toc220619853]4.1 PERT (Program Evaluation and Review Technique) Analysis
PERT uses three time estimates: 
O = Optimistic 
M = Most Likely
P = Pessimistic. 
The expected time (TE) is calculated using:
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In the given report, M is taken from Table 1. O and P are set to reflect typical variation in the manufacturing projects. Procurement and monitoring have wider ranges because they are more exposed to external factors and operational disruption.
[bookmark: _Toc220619854]4.2 PERT Table
	Activity
	Optimistic (O)
	TE (Expected)
	Pessimistic (P)

	A1
	2
	2
	3

	A2
	2
	2
	3

	A3
	4
	5
	6

	A4
	3
	4
	5

	A5
	2
	2
	3

	A6
	3
	4
	5

	A7
	2
	2
	3

	A8
	2
	2
	3

	A9
	6
	8
	10

	A10
	2
	3
	4

	A11
	3
	4
	5

	A12
	2
	2
	3

	A13
	2
	3
	4

	A14
	10
	12
	16

	A15
	4
	5
	6

	A16
	2
	3
	4

	A17
	3
	4
	5

	A18
	2
	2
	3

	A19
	2
	2
	3

	A20
	1
	1
	1

	A21
	4
	5
	6

	A22
	2
	2
	3

	A23
	3
	4
	5

	A24
	2
	3
	4

	A25
	2
	3
	4

	A26
	2
	2
	3

	A27
	2
	2
	3

	A28
	16
	20
	26

	A29
	2
	2
	3

	A30
	1
	1
	1


Table 3: PERT Durations Showing Uncertainty Around the Expected Time
[bookmark: _Toc220619855]4.3 Risk assessment and management
Risk management is treated as a working process: identify what could go wrong, decide controls, record actions, and review regularly. Because this is food manufacturing, risk must cover food safety, quality, schedule and cost.
Risk Management Techniques Used:
Fishbone (Ishikawa) thinking to structure root causes.
Pareto analysis to focus effort on the few causes that create most waste.
FMEA-style thinking to anticipate how the new process could fail after changes are introduced.
Formal HSE review for any work involving hot oil or moving equipment.
HACCP-aligned change control for any changes affecting food safety and hygiene.
Risk Register:
	Risk
	Cause
	Possibility
	Impact
	Mitigation / control

	Procurement delay
	Supplier lead time for parts/sensor
	Medium
	High
	Order early; weekly tracking; expediting option; define contingency

	Pilot reduces output
	Trials reduce throughput temporarily
	Medium
	High
	Schedule pilots off-peak; clear revert plan; supervisor support

	Quality defects increase
	Settings affect colour/texture
	Low
	High
	QA sampling and hold/release rules during pilots; quick adjustment

	Food safety risk
	Weak change control or hygiene gap
	Low
	Very High
	HACCP-based checks; hygiene controls; sign-off gates before rollout

	Operator resistance
	Habits and change fatigue
	High
	Medium
	Early involvement; simple visuals; line champions; feedback loop

	Data errors
	Calibration or measurement issues
	Medium
	Medium
	Calibration routine; cross-checks; training and audits

	Safety incident
	Hot oil / rotating machinery during work
	Low
	Very High
	Permits and LOTO; safe method statements; HSE sign-off

	Benefits not sustained
	Weak ownership after closure
	Medium
	High
	Assign KPI owner; weekly review routine; periodic audits


Table 4: Risk Register


[bookmark: _Toc220619856]5. Costs of Individual Activities and Total Project Cost
This section presents direct activity costs. In many organisations, indirect overheads are handled separately by finance, so this report focuses on direct costs that are clearly linked to project work (labour, trials, parts, installation and verification). This keeps the costing transparent and avoids assuming a fixed daily overhead that may not apply.
	Activity
	Description
	Cost (£)

	A1
	Project charter (scope, goals, team)
	1,200

	A2
	Stakeholders + kick-off meeting
	900

	A3
	Baseline data collection (waste, yield, rejects)
	2,800

	A4
	Process map + VSM workshop
	1,600

	A5
	Set KPIs / CTQs and target waste reduction
	900

	A6
	Measurement check + install waste tracking points
	2,000

	A7
	Root cause workshop (Fishbone)
	900

	A8
	Pareto analysis (top waste causes)
	800

	A9
	Process trials (slicer + fryer + oil settings)
	5,000

	A10
	Packaging waste & reject study
	1,600

	A11
	Supplier potato quality review
	2,000

	A12
	Select solutions + implementation plan
	1,200

	A13
	Business case & approval (CAPEX)
	1,200

	A14
	Order equipment & spares (sensor/blades/filtration parts)
	32,000

	A15
	Draft SOPs + visual controls (during procurement)
	2,000

	A16
	Implement slicer improvement (blades/settings)
	2,200

	A17
	Implement fryer/oil improvement (control/filtration changes)
	3,200

	A18
	Implement packaging adjustments (seal/film settings)
	1,300

	A19
	Install & calibrate thickness sensor
	1,800

	A20
	Readiness review (process changes ready)
	500

	A21
	Pilot run #1 + data collection
	3,500

	A22
	Analyse pilot #1 results
	900

	A23
	Pilot run #2 (confirm results)
	2,500

	A24
	Finalize SOPs + visual controls
	1,800

	A25
	Train operators + maintenance
	1,700

	A26
	Update PM + QA inspection plan
	1,200

	A27
	HSE review and sign-off
	1,000

	A28
	Verification monitoring (4 weeks)
	8,000

	A29
	Closure report (results, lessons learned, costs)
	900

	A30
	Handover meeting + benefits tracking plan
	500


Table 5: Activity-level Direct Costs
Total direct project cost = £87,100.


[bookmark: _Toc220619857]6. Crash Costing to Reduce Project Duration by 7 Days
Crash costing is used when the project must finish earlier and the organisation is willing to pay extra cost to shorten the schedule. The key rule is to crash activities on the critical path, because reducing non-critical activities will not reduce the overall finish date unless they become critical later (APM, n.d.-b).
6.1 Crash Costing Formula
[image: A black text on a white background
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[bookmark: _Toc220619858]6.2 Crash Plan (7 days reduction)
	Activity (with name)
	Normal Duration
	Crash Duration
	Normal Cost (£)
	Crash Cost (£)

	A3 – Baseline data collection (waste, yield, rejects)
	5
	4
	2,800
	3,100

	A9 – Process trials (slicer + fryer + oil settings)
	8
	6
	5,000
	5,800

	A17 – Implement fryer/oil improvement (control/filtration changes)
	4
	3
	3,200
	3,600

	A21 – Pilot run #1 + data collection
	5
	4
	3,500
	4,000

	A28 – Verification monitoring (4 weeks)
	20
	18
	8,000
	8,720


Table 6: Crash Plan to Reduce Duration by 7 Days

Total time saved = 7 days.
Additional direct cost = £2,720.

[bookmark: _Toc220619859]6.3 Why this Crash Plan is Chosen
The chosen plan prioritises internal activities (data collection, trials, implementation, pilot and monitoring) because they can be shortened using extra staff, overtime, better planning and additional QA support. This is usually more reliable than depending on external lead times. For example, procurement lead time (A14) could be crashed by expediting, but that is less controllable and can still slip. Therefore, the crash plan focuses mainly on internal activities that management can directly resource and control.
[bookmark: _Toc220619860]6.4 Calculations
	Activity
	Extra cost (£)
	Days saved
	Slope (£/day)

	A3
	300
	1
	300

	A9
	800
	2
	400

	A17
	400
	1
	400

	A21
	500
	1
	500

	A28
	720
	2
	360


Table 7: Cost slopes for selected crash activities

· A3: (3100−2800) / (5−4) = 300/1 = £300/day
· A9: (5800−5000) / (8−6) = 800/2 = £400/day
· A17: (3600−3200) / (4−3) = 400/1 = £400/day
· A21: (4000−3500) / (5−4) = 500/1 = £500/day
· A28: (8720−8000) / (20−18) = 720/2 = £360/day
[bookmark: _Toc220619861]Final Total Project Cost After Crashing
£87,100 + £2,720 = £89,820


[bookmark: _Toc220619862]7. Project Handover Issues
[bookmark: _Toc220619863]Project handover is the point where the improvement work is formally transferred from the project team to the client. The real risk at handover is not that the project “fails” immediately, but that performance slowly drifts back because ownership, controls, and day-to-day discipline are not strong enough. Therefore, a good handover transfers results, settings, documents, skills and control routines, and it also flags the specific issues the client must watch for.

[bookmark: _Toc220619864]7.2 Handover Items, Issues the Client Should be Aware of, and Controls
	Handover Area
	What is Handed Over to the Client
	Issues the Client Should be Aware of
	Actions After Handover

	Performance results
	Baseline vs improved waste/yield/rejects + measurement method
	If waste definitions change, results become unreliable
	Lock definitions; weekly KPI review owned by Production

	Process settings
	Final slicer/fryer/packaging settings window + limits
	Different shifts may “tweak” settings and reintroduce waste
	Settings log + visual SOP; shift leader sign-off on changes

	SOPs & visual standards
	Updated SOPs, one-point lessons at machines
	Documents may exist but not be used on the line
	Visual standards at point of use; periodic audits

	Training
	Training records + simple competency check
	New staff or shift changes can weaken compliance
	Refreshers; training built into induction

	QA control plan
	Sampling frequency, acceptance criteria, hold/release rules
	Risk of quality drift if checks are relaxed
	QA gate checks; escalation triggers for trends

	Maintenance & calibration
	PM updates, sensor calibration schedule, spares list
	Calibration drift leads to wrong decisions
	Planned calibration; named owner in Maintenance

	HSE sign-off
	Safe work method for new checks/maintenance
	Unsafe shortcuts under time pressure
	Permit/LOTO where needed; HSE review of changes

	Ownership (RACI)
	Named owners for KPIs, PM, QA release rules
	“Everyone owns it” often means no one acts early
	Production owns KPI; Maintenance owns PM/calibration; QA owns release rules


Table 8: Handover checklist
[bookmark: _Toc220619865]8. Conclusions
This report creates a comprehensive process improvement project plan for Balaji Wafers aimed at reducing waste and improving yield on one production line.
The project demonstrated the required project management techniques:
· The project plan demonstrated the required project management techniques: an activity plan with clear predecessors, a network diagram and critical path to show what drives the finish date, and a schedule view to support control of progress.
· A precedence network and a critical path designe.
· A Gantt chart schedule beginning from 1 February 2026.
· A communication plan aligned as per the shop floor reality.
· PERT analysis with O–TE–P estimates and discussion of uncertainty.
· Risk assessment based on HSE-style steps and ISO risk thinking, supported by tools such as fishbone and FMEA.
· Costing at the activity level and a full direct cost total.
· A realistic and practical crash plan and schedule that reduces duration by 7 days with a clear cost impact.
· Effective handover planning to make sure that improvements remain after closure.
Overall, the plan is realistic because it focuses on measurement, targeted trials, controlled change, and strong handover, exactly the areas where manufacturing improvement projects usually succeed or fail.
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[bookmark: _Toc220619867]10. Appendices
[bookmark: _Toc220619868]Appendix A: Gantt Chart (Start Date: 1 February 2026)
Figure A1 shows the planned schedule as a Gantt chart with coloured bars.
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Figure A1: Gantt Chart

[bookmark: _Toc220619869]Appendix B: Schedule Table
	Date
	Activity
	Description

	01 Feb 2026 – 02 Feb 2026
	A1
	Project charter (scope, goals, team)

	03 Feb 2026 – 04 Feb 2026
	A2
	Stakeholders + kick-off meeting

	05 Feb 2026 – 09 Feb 2026
	A3
	Baseline data collection (waste, yield, rejects)

	10 Feb 2026 – 13 Feb 2026
	A4
	Process map + VSM workshop

	14 Feb 2026 – 15 Feb 2026
	A5
	Set KPIs / CTQs and target waste reduction

	16 Feb 2026 – 19 Feb 2026
	A6
	Measurement check + install waste tracking points

	20 Feb 2026 – 21 Feb 2026
	A7
	Root cause workshop (Fishbone)

	22 Feb 2026 – 23 Feb 2026
	A8
	Pareto analysis (top waste causes)

	24 Feb 2026 – 03 Mar 2026
	A9
	Process trials (slicer + fryer + oil settings)

	24 Feb 2026 – 26 Feb 2026
	A10
	Packaging waste & reject study

	24 Feb 2026 – 27 Feb 2026
	A11
	Supplier potato quality review

	04 Mar 2026 – 05 Mar 2026
	A12
	Select solutions + implementation plan

	06 Mar 2026 – 08 Mar 2026
	A13
	Business case & approval (CAPEX)

	09 Mar 2026 – 20 Mar 2026
	A14
	Order equipment & spares (sensor/blades/filtration parts)

	06 Mar 2026 – 10 Mar 2026
	A15
	Draft SOPs + visual controls (during procurement)

	21 Mar 2026 – 23 Mar 2026
	A16
	Implement slicer improvement (blades/settings)

	21 Mar 2026 – 24 Mar 2026
	A17
	Implement fryer/oil improvement (control/filtration changes)

	21 Mar 2026 – 22 Mar 2026
	A18
	Implement packaging adjustments (seal/film settings)

	21 Mar 2026 – 22 Mar 2026
	A19
	Install & calibrate thickness sensor

	25 Mar 2026 – 25 Mar 2026
	A20
	Readiness review (process changes ready)

	26 Mar 2026 – 30 Mar 2026
	A21
	Pilot run #1 + data collection

	31 Mar 2026 – 01 Apr 2026
	A22
	Analyse pilot #1 results

	02 Apr 2026 – 05 Apr 2026
	A23
	Pilot run #2 (confirm results)

	06 Apr 2026 – 08 Apr 2026
	A24
	Finalize SOPs + visual controls

	09 Apr 2026 – 11 Apr 2026
	A25
	Train operators + maintenance

	09 Apr 2026 – 10 Apr 2026
	A26
	Update PM + QA inspection plan

	09 Apr 2026 – 10 Apr 2026
	A27
	HSE review and sign-off

	12 Apr 2026 – 01 May 2026
	A28
	Verification monitoring (4 weeks)

	02 May 2026 – 03 May 2026
	A29
	Closure report (results, lessons learned, costs)

	04 May 2026 – 04 May 2026
	A30
	Handover meeting + benefits tracking plan


Table B1: Schedule table derived from earliest-start logic
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